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Foreword

These two volumes bring together a wide range of informa
tion about the health of adults, covering a period of over 150 
years. More than forty expert authors have generously do
nated their time to this comprehensive review, and our thanks 
are due to them for the result. The first volume presents gen
eral material on morbidity, mortality, and trends in behav
ioural and environmental factors known to be associated with 
health. The second considers specific major categories of dis
eases, the elderly, and changes in health generally in the most 
recent ten years.

The Health of Adult Britain is the third in a new series of 
decennial supplements, the previous two supplements being 
Occupational Health and The Health of our Children. A fur
ther volume, on socio-economic differences in health, is 
planned for publication in late 1997.

Karen Dunnell

Director of Health and Demographic Statistics
Office for National Statistics
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Infection in England and Wales, 1838-1993

By 
Spence Galbraith and Anna McCormick

Summary

~ This chapter describes the pattern of infection in England and Wales over the. past century and a half and considers 
possible causes of some of the changes that took place.

“ Improvements in the sanitation, hygiene, living conditions and nutrition of the population began in the middle of the 
nineteenth century but these did not begin to bring about a decline in mortality until the 1870s. In the 1850s, 1 death 
in every 3 was attributed to infectious disease. At the turn of the century this had fallen to 1 in 5 and by the 1960s, 
infectious disease had become an insignificant cause of death.

- In the nineteenth century, mortality from tuberculosis in all forms exceeded that of all other epidemic infectious 
diseases combined. Tuberculosis declined slowly as nutrition and living conditions improved but remained a major 
cause of death until the introduction of specific chemotherapy in the 1950s.

“ By the early twentieth century, gastrointestinal infections such as cholera, enteric fever and dysentery had been 
controlled by better hygiene and sanitation, particularly the purification of water supplies.

” Mortality from childhood infections fell as a consequence of the improving health of children, and morbidity de
clined rapidly after the introduction of immunisation. Poliomyelitis, diphtheria, tetanus, whooping cough, measles, 
mumps and rubella were virtually eliminated during the second half of the twentieth century.

“ In the latter part of this century, there was a recrudescence of infection. Many apparently new infections appeared and 
some old infections returned. These were associated with greatly increased international travel and changes in social 
conditions and in life-style. Furthermore, some advances in medical practise have led to an increase in the number of 
persons highly susceptible to infection.

“ In conclusion, the rate of change of human infection appears to be increasing as the speed of social, technical, 
environmental and population change accelerates. It is postulated that these changes increase the threat of the appear
ance of new diseases and the reappearance of some old diseases, and that it can be only a matter of time until the next 
microbial menace to our species emerges amongst us.
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15.1 Introduction

The pattern of human infection in England and Wales changed 
radically between 1838 and 1990, a period that began soon 
after the arrival of Asiatic cholera in the country in 1831 and 
ended with the emergence of another new disease, the ac
quired immune deficiency syndrome (AIDS), in 1981.

The epidemics of cholera in 1831-32 and 1848-49 provided 
an important stimulus to the campaign to improve the appall
ing living and working conditions of the population, particu
larly the sanitation of the new urban industrial areas of the 
country (Pelling, 1978). The third major cholera epidemic 
occurred in 1853-54 and the last*  in Britain in 1866 
(Underwood, 1947).

Mortality did not start to decline until the 1870s; the crude 
death rate then fell from over 20 per 1,000 to 16 per 1,000 in 
1901-05 (OPCS, 1992). This fall mainly resulted from a de
crease in deaths from infectious disease, principally tubercu
losis, enteric fever, typhus, cholera, dysentery, smallpox and 
scarlet fever (see Figures 15.1 and 15.2). McKeown and Lowe 
(1974) attributed the fall in gastrointestinal infections to

improvements in hygiene and sanitation, the fall in tubercu
losis mainly to a rising standard of living, particularly im
proved nutrition, that of smallpox to widespread vaccination, 
and of scarlet fever to decreased virulence of the causative 
organism, the haemolytic streptococcus.

Infant mortality rates, however, remained virtually unchanged 
throughout the nineteenth century (see Chapter 3), a failure 
of the developing public health service, which was highlighted 
by the poor physical condition of recruits for the South 
African War at the turn of the century. A Government 
enquiry followed (Report, 1904), as a consequence of which 
maternity, child health and school health services were pro
vided. In the present century, infant mortality fell rapidly, 
partly due to these services, from 156 per 1,000 live births in 
1896-1900 to 36 in 1945-50. By then, the crude death rate 
was 11.8 per 1,000. Logan (1950) reviewed the achievements 
of the 100 years 1847-1947:

‘Half a million persons died in England and Wales in 
1947. If there had been no improvement in mortality over 
half a million more would have died. This is a measure 
of the progress that has been made in 100 years.’

Figure 15.1
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Figure 15.2

Smallpox, malaria, enteric fever and tuberculosis

Smallpox Malaria/Ague/Remittent fever

Deaths
25 —r 1,000-p-i

20 - 800-

15 - 600

10 - 400 -

200 - -

Tuberculosis (all forms)

Year Year

Decade 
1931-40 
1941-50 
1951-60 
1961-70 
1971-80 
1981-90

Nos.
25
34 J
22 :
26 ■
3 
0

Deaths (thousands)

Decade Nos.
1941-50 110
1951-60 66
1961-70 42
1971-80 77
1981-90 51

Enteric fever

By the 1960s, deaths from most infectious diseases had 
declined sharply as a result of continuing improvements in 
hygiene and sanitation, rising standards of living, immunisa
tion and, after the 1930s, also of specific therapeutic meas
ures (McKeown and Lowe, 1974). In 1965 the standardised 
mortality ratio was 87 (1950 = 100), compared with 101 in 
1945—50,279 in 1901-05 and 344 in 1841—45; the crude death 
rate remained at 11.6 per 1,000 and did riot reflect the down
ward trend in mortality because of the ageing population; 
infant mortality was 19 per 1,000 live births.

In the middle of the nineteenth century, one death in every 
three was attributed to infectious disease, about a third of 
which were caused by tuberculosis and a fifth by scarlet 
fever and diphtheria. By the turn of the century, infectious 
diseases accounted for one in five deaths and by the 1960s 
they had become an insignificant cause of death (see Chapter 
4).

Morbidity as well as mortality declined, particularly after the 
1930s; diphtheria, tetanus, whooping cough and poliomyeli
tis were controlled by immunisation, smallpox eradication 
was almost complete, bovine tuberculosis was virtually elimi
nated and brucellosis eradication was soon to begin. Many

other infections, such as streptococcal disease, meningococ
cal septicaemia and meningitis, and respiratory tuberculosis, 
were treatable by newly discovered antibiotics. The outlook 
for patients with infectious disease was transformed and the 
control of infection seemed almost complete.

Understandably, therefore, the belief arose and became wide
spread, that infection was no longer a significant threat to 
health. Such complacency, however, was short-lived, because 
in the 1970s a recrudescence of infection began. Many ap
parently new infections appeared and some old infections 
returned, associated with increasing international travel, 
changes in social conditions and lifestyle, and advances in 
medical practice. Infection once again became an important 
cause of morbidity and mortality.

This chapter considers the causes of variations in the pattern 
of human infection and reviews changes in some old infec
tions and the appearance of some apparently new infections, 
and refers particularly to adults. The mortality and morbidity 
data used to illustrate the changing patterns of infection are 
described, and their uses and validity discussed, by Campbell 
(1965), Galbraith (1982), OPCS (1992) and Moro and 
McCormick (1988) and in Chapter 12.
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15.2 Emerging causes of infection

Emerging infections may be the result of the appearance of a 
new infection, the discovery of a microbial cause of an exist
ing disease or the recurrence of an old infectious disease. 
These may be a consequence of changes in micro-organisms, 
the human hosts, the environment or a combination of these.

15.2.1 The micro-organisms

The micro-organisms causing human infections may have 
arisen in several ways. Some pathogenic organisms possibly 
evolved in the remote past from the parasites of the ancestors 
Of Homo sapiens. Other specifically human pathogens, which 
were able to persist for long periods in small nomadic groups 
of people, may have appeared later. Less speculative is the 
suggestion that some human pathogens probably emerged 
more recently after agriculture developed and larger 
populations formed in towns and cities. For example, small
pox and measles are both self-limiting, specifically human 
infections, and could not have been maintained without 
enough people to ensure a continuing group of susceptible 
subjects. These diseases possibly arose in the world’s first 
civilisations, and may have evolved from similar organisms 
in the domestic animals with which human beings had be
come closely associated, the large populations then enabling 
indefinite transmission of organisms from person to person 
and the selection of strains best adapted to the human host 
(Cockburn, 1959).

New infections may be expected to arise in a similar way, 
now and in the future, because the greatly increased world 
population and movement of people in recent years has 
resulted in an unprecedented number of people being con
tinuously in contact (Cockbum, 1967). Furthermore, changes 
in micro-organisms promoted by the widespread use of anti
microbial drugs in human beings and in animals and by large- 
scale immunisation programmes, may lead to the evolution 
of new pathogens. This is particularly likely to take place in 
hospitals because of intense use of anti-microbial drugs and 
the concentration of many highly susceptible people, some 
of whom may be suffering from infections.

15.2.2 The human host

Populations, when first exposed to a micro-organism, may 
fee very susceptible to the infection, but develop non-specific 
resistance over time. Specific immunity follows infection or 
immunisation. Immunity is low in young and elderly people, 
and in those with defects of the immune system; it may be 
reduced by malnutrition, radiation, intercurrent disease, in
fection with the human immunodeficiency virus (HIV), and 
by drugs used in medical treatment.

Changes in behaviour may predispose to ‘new’ infections. 
For example, alteration m food habits of a population, Such 
as eating raw fish, may result in infection with fish tapeworms 

new to that population. Changes in sexual behaviour may 
alter sexually transmissible diseases, such as the rise that took 
place during both World Wars and in the 1960s (Caterall, 
1981), and the more recent appearance of rectail and oral in
fections as a consequence of homosexual practice; the Use of 
injecting drugs will facilitate the spread of blood-borne 
micro-organisms, consequently infections with hepatitis B, 
C and D viruses and HIV may increase and become appar
ent.

Infections may emerge as a result of human penetration into 
remote areas of the world, where contact may occur with iso
lated groups of human beings and animals infected with 
micro-organisms not previously encountered. For example, 
some of the recently discovered viral haemorrhagic fevers 
probably arose in this way. Similar circumstances may occur 
in developed areas of the world by close contact with exotic 
animals kept in laboratories or as domestic pets, which may 
be infected with pathogens new to these areas. For example, 
Marburg virus disease first appeared in Marburg, Frankfurt 
and Belgrade, associated with infected monkeys imported 
from Uganda (Martini, 1973) and there have been many cases 
Of human salmonellosis caused by unusual salmonella 
.serotypes derived from imported pet terrapins (Orton and 
Henderson, 1972).

15.2.3 The environment

Pathogens may appear or reappear because of alterations in 
their modes of transmission. These may follow changes in 
climate, in agricultural methods, in.industry and technology, 
and in the preparation of food and dank.

A rise in environmental temperatures may increase the glo
bal distribution of insect vectors of disease, such as mosqui
toes carrying malarial parasites, and may bring insects into 
contact with a different range of micro-organisms to which 
they could become hosts and vectors (Cook, 1992).

Changes in the supply of food and water may lead to the 
appearance of ‘new’ diseases. For example, in the past, Sup
plies of these commodities were obtained locally, but as to wns 
and cities developed they were produced in bulk for distribu
tion to the increased populations. Consequently, the risk of 
microbial contamination of larger quantities arose, such as 
sewage pollution of piped water supplies causing large out
breaks of cholera and typhoid fever. More recently, the same 
phenomenon has arisen as a result of the bulk production of 
animal feeding stuffs and the intensive rearing of food ani
mals, particularly poultry, with consequent outbreaks of food- 
borne salmonellosis, sometimes with rare serotypes derived 
from their feed (Turnbull, 1979).

New food processes may provide new opportunities for the 
spread of pathogens. For example, after the introduction of 
canning of foods, outbreaks of staphylococcal food poison
ing from canned peas took place. These arose because the 
cans developed minute transient leaks in the vulcanite seal 
during cooling, at a time when the cans were being handled; 
thus, organisms from the hands of workers’, including 
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toxigenic strains of Staphylococcus aureus, were occasion
ally sucked into the cans (Stersky et al., 1980), In tire same 
way, outbreaks of typhoid fever followed the cooling of cans 
of corned beef and other meat in raw river water polluted by 
sewage.

| •'j 3 Recent variations in 'old' infections

15.3.1 Food-borne infections

Illness associated with the consumption Of unwholesome food 
Or drink must have occurred throughout human history, but 
until the second half of the nineteenth century it was usually 
attributed to chemical poisoning. The advent of microbiol
ogy, however, led to the discovery that food-borne illness most 
often had a microbial cause, caused either by an infection or 
by the toxic products Of micro-organisms (Savage, 1913). 
Acute illness following the consumption of food, usually 
Vomiting and/or diarrhoea, is commonly referred to as ‘food 
poisoning’ in the United Kingdom, irrespective of the cause.

Salmonellosis
Salmonellosis is the most common cause of food poisoning.

It is a zoonosis (i.e. a disease shared by humans and other 
Vertebrates). It is usually transmitted by food, but person-to- 
person Spread by the faecal-oral route may occur, especially 
in hospitals and institutions. Infection usually gives rise to an 
acute gastroenteritis, which may be severe in infants, elderly 
people and patients with intercurrent disease; sometimes the 
infection spreads beyond the gastrointestinal tract causing a 
septicaemic illness resembling typhoid fever. In animals in
fection is often symptomless.

Information about food poisoning was limited to outbreak 
reports until 1948, when statutory notification of food poi
soning was introduced. These notifications comprised sev
eral types of bacterial, Viral and toxic illnesses caused by food. 
Because salmonellosis Was by far the most common, trends 
in notifications closely mirrored those of laboratory reports 
of salmonella infections. Laboratory reports, which began in 
1941, were recorded as ‘incidents’ until 1980, that is, an out
break and a single sporadic case each counting as one (Anony
mous, 1950), and as numbers of laboratory reports from 1981. 
Both notifications and laboratory reports rose to a peak in the 
1950s and then declined; another increase began around 1970 
and was followed by a much greater rise in the late 1980s 
(see Figure 15.3).

Figure 15.3

Food poisoning and salmonellosis
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The first peak resulted from an increase in reports of Salmo
nella typhimurium and was attributed to infection in cattle 
and poultry, associated with changes in animal husbandry and 
in patterns of food consumption following the end of food 
rationing and the deregulation of abattoirs (McCoy, 1975). 
For example, in 1958 the development of phage typing of 
S. typhimurium led to the identification of an outbreak of 90 
cases and one death caused by S. typhimurium phage type 
20a in London and south-east England. This fine typing of 
the organism enabled the outbreak to be traced to symptomless 
intestinal infection in calves which had been purchased from 
a dealer who collected calves from many markets in the West 
Country (Anderson et al., 1961). About 0.5 per cent of calves 
were infected with S. typhimurium phage type 20a at West 
Country markets, but after they had been kept together at the 
dealer’s premises for several days before delivery to abat
toirs at weekends, the infection rate rose to nearly 13 per 
cent. This greatly increased the chance of contamination of 
calf meat at slaughter and subsequent transfer of the organ
isms to shops and kitchens; indeed, all the cases in the out
break were related to calf meat derived from the abattoirs in 
which calves were slaughtered on Sundays or Mondays.

The second rise, in the 1970s, resulted from an increase in 
reports of serotypes other than S. typhimurium (see Figure 
15.3), and was associated with infection in poultry, usually a 
symptomless intestinal infection in the birds. Some of the 
serotypes, such as S. hadar and S. agona, were probably im
ported either in infected day-old chicks and hatching eggs, or 
in contaminated animal feeding stuffs. Infection then spread 
widely because of the intensive production of the poultry and 
the increased consumption of poultry meat (Palmer and Rowe, 
1986).

The initial part of the third rise, in 1978-83, was due to an 
increase in reports of S. typhimurium and was probably re
lated to bovine infection. The second part, beginning in 1985, 
was caused by an unprecedented increase in reports of 
S. enteritidis phage type 4, associated with infection in poul
try. The mode of spread was different from that in poultry in 
the 1970s, because this organism not only infected the intes
tinal contents of the birds, but also the meat and eggs. Many 
outbreaks were associated with fresh eggs and poultry meat 
and in a case-control study, Cowden et al. (1989) showed 
that fresh shell eggs, egg products and precooked hot chicken 
were vehicles of infection in sporadic cases. Infection with 
S. enteritidis phage type 4 appeared in other countries of Eu
rope at the same time as in England and Wales, suggesting 
that international supplies of hatching eggs and chicks from 
one or more hatcheries were probably infected. If this is so, 
then human infection is likely to continue until new salmo
nella-free breeding stocks are created, both for laying hens 
and for broiler birds.

Staphylococcal and clostridial infections
Staphylococcus aureus and Clostridium perfringens are less 
common causes of food poisoning, both of which are the re
sult of poor food hygiene. S. aureus is usually derived from 
the skin of food handlers. Illness occurs only if food is con
taminated with an enterotoxigenic strain of the organism, and 

then is kept at room temperature for at least 6 hours, 
enabling multiplication and production of toxin. C. perfringens 
is present in most meats. Illness occurs only if meat is cooked 
and then cooled very slowly, or kept at room temperature for 
a long time, or is reheated, thus allowing sufficient time and 
temperature for the organism to multiply profusely (Gilbert 
and Roberts, 1990).

Both these types of food poisoning were measured in inci
dents throughout the period under review (see Figure 15.3). 
They nearly always presented as outbreaks rather than single 
sporadic cases, and the number of lapses in food hygiene is 
better assessed by the number of incidents rather than by the 
number of reported cases that arose in consequence. Both 
these types of food poisoning increased at the same time as 
salmonellosis, reaching a peak in the 1950s, and then declined 
(see Figure 15.3). Subsequently, their incidence remained low, 
indicating a continuing improvement in standards of food 
hygiene.

This improvement in food hygiene, however, had no effect 
on the incidence of salmonellosis, which increased continu
ously, suggesting that other factors are probably more impor
tant in this disease. Indeed, human salmonellosis is probably 
more closely related to standards of hygiene of meat and poul
try production than to hygiene in the kitchen. Consequently, 
human infection is likely to continue until the standards of 
hygiene of meat and poultry production approach those 
achieved in the water and dairy industries.

Botulism
Botulism is a rare and often fatal form of toxic food poison
ing. The organism is ubiquitous, but toxin production occurs 
only in an anaerobic, alkaline, moist environment with a low 
salt concentration, providing that there is sufficient time for 
the organism to multiply. Only 10 outbreaks have ever been 
recorded in the United Kingdom, the last comprising 27 cases 
in 1989 in which the implicated food was hazelnut yoghurt. 
In this outbreak the disease was atypical and initially mis
taken for a neurological syndrome, the Guillain-Barre syn
drome, and was milder than in previous episodes, with only 
one death. The outbreak followed a change in the method of 
manufacture of hazelnut purSe, included in the yoghurt, so as 
to reduce its sugar content. This inadvertently provided suit
able conditions for the production of toxin (O’Mahony et al., 
1990). This outbreak suggested that the epidemiology and 
clinical presentation of botulism might be changing and that 
better methods of detection of acute neurological conditions, 
which are not notifiable in England and Wales, were required.

Other types of food poisoning
These include two new types of bacterial food-bome disease, 
which appeared in England and Wales in the 1970s as a re
sult of changing food consumption. Bacillus cereus was of
ten associated with reheated rice dishes and Vibrio 
parahaemolyticus with imported prawns; both were rare.

Listeriosis
Listeriosis is a zoonosis, first recognised in 1929. Initially it 
was reported as causing eye and skin infections in people in 
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contact with infected animals. This clinical picture appeared 
to change, however, and by the 1960s the organism was 
recognised as an important cause of meningitis and septicae
mia, particularly in infants, and in elderly and 
immunocompromised people, with a case fatality ratio of 
around 30 per cent (Neiman and Lorber, 1980). Food-bome 
transmission was first substantiated in the early 1980s in North 
America, where outbreaks were associated with coleslaw, milk 
and soft cheese.

In England and Wales, laboratory reports rose during the 1970s 
to nearly 100 per year, and then increased suddenly almost 
threefold in 1987-88 (see Figure 15.4). This rapid rise was 
the result of a widespread outbreak of food-bome infection 
caused by contaminated imported pate (Gilbert et al., 1993). 
The causative organism, Listeria monocytogenes, grows 
slowly at temperatures between 1°C and 8°C, so that a small 
inoculum might outgrow competing organisms in foods 
refrigerated for long periods. The fall in incidence, which 
followed in 1989 and 1990, was associated with the intro
duction of control measures. These were the lower storage 
temperatures of food, and advice to susceptible people to avoid 
foods most likely to be contaminated, such as soft cheese and 
pate, as well as to improvements in the production methods 
of cheese and pate by the manufacturers.

Yersiniosis
Yersiniosis, caused by the organism Yersinia enterocolitica, 
is a zoonotic infection, often associated with infection in pigs, 
and is usually transmitted by food. It commonly presents with 
diarrhoea and abdominal pain (Cover and Aber, 1989). In 
England and Wales, laboratory reporting began in 1975 and 
by 1980 there had been just over 50 reports but, in the next 
decade, reports increased continuously reaching a peak in 
1989, before falling sharply in 1989-91 (see Figure 15.4). 
The reason for the increase,and the subsequent decline is un
known, but one possible explanation is that these changes 
may have resulted from changes in the refrigeration of foods.

The organism, like L. monocytogenes, grows slowly at re
frigerator temperatures and the rise in reports may have been 
associated with increasing use of refrigeration. The sudden 
fall corresponded in time with that of listeriosis and may have 
been associated with the lower temperatures of food refrig
eration (see Figure 15.4).

Dysentery
The two most common forms of dysentery are bacillary dys
entery and amoebic dysentery. Both probably occurred fre
quently in the insanitary conditions of the nineteenth century, 
when they were likely to have been spread by water and food 
(Sandwith, 1914). Mortality data, first available as distinct 
from ‘diarrhoea’ in 1901, showed an average of 267 deaths 
per year in the first decade of this century. Deaths increased 
during the First World War, reaching a peak of 897 in 1917. 
In 1919, when notification began, there were 1,657 casesand 
435 deaths, a fatality ratio of 26 per cent, and in 1925, 345 
cases and 135 deaths, a fatality ratio of 39 per cent. Twenty 
years later, in 1945, the number of cases had increased to 
16,278 with 165 deaths, a fatality ratio of 1 per cent. Glover 
(1947) alluded to a cause of this transformation:

Any enteritis or diarrhoea, however slight, which is found 
to be due to Shigella is now reported by the dreaded term 
“dysentery”, which used to designate “one of the four 
great epidemic diseases of the world”. “The scourge of 
armies” has become “the bane of residential nurseries”.

This transformation was probably also caused by a change in 
the causative organisms, as well as changing standards of 
hygiene and sanitation. Shigella dysenteriae, winch causes 
severe disease, was common among soldiers returning from 
the Middle East during the First World War and may have 
been prevalent in the civilian population in earlier times. Some 
of the notifications may also have been relapses in amoebic 
dysentery in servicemen. In the 1920s, S.flexneri was often 
encountered in mental hospitals, where the illness was some-

Figurel5.4
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Figure 15.5
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times severe and accounted for more than half of the notifi
cations and deaths. In the next two decades, S. sonnei, which 
usually gives rise to much milder diarrhoeal disease in young 
children, increased and notifications of dysentery reached a 
peak of over 16,000 in 1945 (see Figure 15.5). At the same 
time the seasonal distribution changed from late summer and 
autumn to winter and spring, and the mode of spread changed 
from food-borne and water-borne infection, which virtually 
ceased, to person-to-person spread by the faecal-oral route. 
The large rise in notifications between 1950 and 1970 prob
ably resulted mainly from the increasing detection of many 
mild infections, as Glover (1947) suggested earlier.

The decline in notifications from the peak of over 49,000 in 
1956 to less than 3,000 in 1979 and 1980 was probably caused 
by a decrease in the faecal-oral spread of S. sonnei. This was 
mainly brought about by improvements in sanitation in pri
mary schools, many of which were rebuilt during this period. 
The communal, cold, damp, dark lavatories in the playground, 
which provided ideal conditions for the spread of the organ
ism (Hutchinson, 1956), were replaced by warm, well-lit toi
let facilities within the school building for smaller numbers 
of children. Another infection spread by the faecal-oral route, 
hepatitis A, also declined at the same time, but both diseases 
increased again in the late 1980s and early 1990s (see Fig
ures 15.5 and 15.12) for reasons which are unknown.

ir 1 1 —-------------------
Respiratory infections

Tuberculosis
Tuberculosis is caused by Mycobacterium tuberculosis and 
M. bovis. The former affects primarily the lungs and spreads 
by the air-borne route from an infected person with large 
numbers of living organisms in the sputum. Af. bovis affects 
sites other than the lungs and usually spreads from infected 
cattle by the consumption of raw milk.

8

Tuberculosis probably reached a peak in incidence in Eng
land and Wales at the end of the eighteenth century (Gale, 
1959). Deaths declined slowly as nutrition and living condi
tions improved, but the disease remained a major cause of 
death throughout the nineteenth and early twentieth centu
ries (see Figure 15.2). In the nineteenth century, mortality 
from tuberculosis in its many forms exceeded that from all 
the known epidemic infectious diseases combined. At that 
time, however, this was not apparent because the different 
forms of tuberculosis were regarded as different diseases. The 
disease was aptly described by the often quoted extract from 
John Bunyan’s ‘The life and death of Mr Badman’ as: ‘The 
captain of all these men of death.’

After the introduction of specific chemotherapy in the 1950s, 
deaths fell more steeply, because the new drugs quickly ren
dered patients non-infectious and thus rapidly controlled a 
potential source of infection for further cases. Mass mini
ature radiography to detect the disease and BCG (Bacille 
Calmette-Guerin) vaccine to prevent primary infection were 
introduced at the same time, but probably had a smaller im
pact on the control of the disease. Most of the decline in 
mortality, however, took place before these modern meas
ures were introduced (see Figure 15.2).

Notifications of respiratory tuberculosis, which began in 1913, 
fell almost continuously except for an interruption during the 
Second World War (see Figure 15.6). The age distribution 
also changed, notifications declining more steeply in young 
adults, particularly young women, than in middle-aged and 
elderly people (Gale, 1959). This trend continued1 so that by 
the 1990s pulmonary tuberculosis in the indigenous white 
population had become a disease primarily of middle-aged 
and elderly men. In immigrant communities, who by then 
made up about half the total notifications'; the picture was 
different, with a nearly equal sex distribution and with most 
notifications in young people.
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The decline in notifications ceased in 1987, when there were 
4,010 recorded, and began to rise in 1988. By 1993, notifica
tions had risen by 17.2 per cent, 49.5 per cent in non-respira- 
tory tuberculosis and 8.5 per cent in respiratory notifications 
(Hayward and Watson, 1995). The rise in non-respiratory no
tifications was probably largely the result of improved noti
fication, but the rise in respiratory tuberculosis was real and 
associated with poverty, homelessness and unemployment 
(Darbyshire, 1995). For example, in a radiological survey of 
homeless men in hostels in central London in 1984, 2 per 
cent were found to have tuberculosis, the highest prevalence 
ever recorded in the United Kingdom (Citron et al., 1995). 
Ironically, it was the alleviation of these conditions that was 
mainly responsible for the fall in mortality in the last century.

The current methods of tuberculosis control by contact trac
ing, normally limited to people sharing the household of cases 
(Report, 1994), may prove inadequate to contain this new 
threat For example, in 1979, an outbreak of tuberculosis in 
children, with 16 clinical cases, 11 of them symptomless, and 
a further 92 with strongly positive skin tests for tuberculosis, 
escaped detection by routine contact tracing. It was discov
ered by the extensive investigation of children who used a 
swimming pool where One of the pool attendants developed 
tuberculosis and was sputum smear positive (Rao etal., 1980). 
Indeed, in a recent study in San Francisco using DNA finger
printing of Af. tuberculosis, only 10 per cent of new 
infections were detected by conventional contact fracing 
(Small et al., 1994). Tuberculosis, like most other infectious 
diseases, is no longer transmitted only locally. A national sur
veillance scheme to detect common source outbreaks of 

Notifications increased in patients with HIV infection, which 
predisposes to tuberculosis, but the numbers remained small 
(Watson et al., 1993)'. Antibiotic resistance of the strains of 
Af. tuberculosis isolated from patients to one or more drugs 
also increased, but again remained low (Warburton et al.„ 
1993). It is likely, however, that tuberculosis will increase 
and spread further in HIV-infected people and others Who

are highly susceptible to infection, and it is possible that 
multiple-resistant strains will appear, as has occurred in the 
United States of America, and some infections may become 
unfreatable with existing anti-tuberculous drugs (Bloom and 
Murray, 1992).

Figure 15.6
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primary tuberculosis, similar to that used for Legionnaires’ 
disease (see below), is now needed to find highly infectious 
cases which are not within the households or otherwise close 
contacts of the index cases.

Influenza
Influenza has a long history, but it was not until the pandemic 
of 1847—48 that detailed mortality data were first available 
in England and Wales, when it was shown that influenza 
deaths alone greatly underestimated the extent of the disease 
(Farr, 1885). There was little influenza in England and Wales 
until the next pandemic of 1889-92 and then the pandemic 
of 1918-19 of unprecedented scale, which particularly af
fected healthy young adults. A pandemic occurred in 1947 
and the last one in 1968, with the most recent serious epi
demic in 1975-76 (Beveridge, 1977). The next pandemic is 
now overdue (Webster, 1994).

Further epidemics of influenza A virus infection will occur 
as the virus changes slowly (antigenic drift) and another 
pandemic when a sudden major antigenic change takes place 
in the virus (antigenic shift). The source of new pandemic 
strains is probably animal influenza viruses which become 
adapted to human beings or antigens from animal viruses, 
which become incorporated into human viruses and change 
them. These animal viruses are probably derived from pigs 
or ducks living in close association with people and Often 
appear to arise in the densely populated areas of southern 
China (Shortridge and Stuart-Harris, 1982).

Influenza B virus does not have the same epidemic potential 
as influenza A virus, and outbreaks have usually been con
fined to children and young adults in schools and other closed 
communities.

Psittacosis
Psittacosis is an uncommon zoonosis giving rise to respira
tory illness, often pneumonia, winch is caused by Chlamydia 
psittacv, it is Usually derived from birds. Laboratory reports 
increased from under 200 per year between 1975 and 1979 to 
a peak of 55-3 in 1989 and then fell to between 350 and 400 
per year between 1990 and 1993 (see Figure 15.6). There 
was no apparent increase in cases associated with captive 
birds, nor was the rise accounted for by illness in poultry 
workers first identified during this period. Enzootic abortion 
in ewes, another chlamydial disease, received wide publicity 
at this time, but associated human infections did not increase.

The rise was probably due to the appearance of a new 
chlamydia, the TWAR agent, now known as C. pneumoniae, 
which causes respiratory infections and is transmissible from 
person to person. This agent was first isolated from the eye 
of a Taiwanese child (TW strain) and later from a student 
with acute respiratory illness in the United States of America 
(AR strain) (Bourke, 1993). Infections have been detected in 
Britain, but the organism is not yet distinguishable from 
C. psittaci by routine laboratory methods, so that the extent 
of the infection remains to be determined.

Q fever
Q fever is another uncommon zoonotic pneumonic illness, 
caused by Coxiella burnetti, which is usually reported in men 

exposed to infected animals, most often sheep. Laboratory 
reports more than doubled in the early 1980s, associated with 
several outbreaks reported during this period (Winner et aZ., 
1987) and then declined to below 100 per year, similar to the 
previous decade (see Figure 15.6).

Other respiratory infections
Other respiratory infections include the parainfluenza viruses, 
which cause croup, bronchitis and pneumoma, especially in 
children, and epiglottitis in elderly people. These viruses are 
much more predictable than the influenza Viruses; types 1 
and 2 are usually epidemic in the late autumn and type 2 in 
the summer. M. pneumoniae is another cause of pneumonia, 
often in young adults, and fluctuates regularly with epidem
ics recurring every 4 years (see Figure 15.6). Respiratory 
syncytial virus causes outbreaks of bronchiolitis and pneu
monia in young children recurring regularly every winter, as 
well as outbreaks of respiratory infection in old people’s 
homes.

1^3 3 -------------------' Sexually transmitted diseases

Trends in sexually transmitted diseases are covered in detail 
in Chapter 16.

13 3 4 -------------------Streptococcal and meningococcal disease

Streptococcal disease
Scarlet fever is a childhood streptococcal infection, which 
has varied in incidence and severity; it was a mild disease at 
the beginning of the nineteenth century, but increased in se
verity to a peak in 1860-70 (Gale, 1959). Between 1840 and 
1884, the number of deaths from scarlet fever ranged from 
just over 9,000 to 32,500 each year, with a peak of 32,543 in 
1870. Deaths then fell gradually to less than 4,000 per year at 
the end of the century, to under 400 in 1930 and to nil in 
1960. Statutory notification of the disease began in 1936, and 
numbers fell from around 80,000 per year in the 1940s to 
less than a tenth of this in the 1990s (see Figure 15.7). Deaths 
from erysipelas and puerperal fever, both caused by the strep
tococcus, also fell (see Figure 15.7). There were only 22 deaths 
from erysipelas and nine from puerperal fever in the decade 
1981—90. Streptococcal pneumonia also declined (Loudon, 
1987). Rheumatic fever and acute nephritis, both manifesta
tions of streptococcal infection, declined as did rheumatic 
heart disease and chronic nephritis, the late effects of these 
diseases.

The use of antibiotics reduced mortality from streptococcal 
disease, but it remains uncertain whether they influenced the 
decline in incidence. The history of scarlet fever suggests that 
a more important factor may have been changing virulence 
of the streptococcus. It is possible, therefore, that reversion 
in severity may occur again in the future. Penicillin-resistant 
organisms have already arisen and multiple-resistant organ
isms may appear later, rendering specific chemotherapy 
increasingly difficult. Generalised streptococcal infections 
continue to be reposted (Ispahan! et al., 1988), although only
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a few cases occur each year and no increase has taken place. 
In the last decade, however, several cases of nephritis 
occurred in young men in closed communities following strep
tococcal skin infections and in 1993, necrotising fasciitis re
ceived wide publicity in Britain, although no rise in incidence 
occurred. In the United States of America, localised outbreaks 
of rheumatic fever have been reported (Bisno, 1991), but tins 
has not occurred in Britain.

Meningococcal disease
Meningitis or cerebrospinal fever appears to have been un
common in England and Wales until the twentieth century 
(Gate, 1959). The first major outbreak took place during the 
First World War. This was probably a consequence of mixing 
young people from communities who had not previously been 
exposed to particular strains bf Neisseria meningitidis, and 
who were therefore non-immune, with groups in whom the 
strains were circulating. Overcrowding was also an impor
tant factor; For example, in barrack rooms, eases of 
meningococcal meningitis appeared when the bed spacing 
had to be reduced to less than 3 feet, but new cases disap

peared again when the bed spacing was increased (Glover, 
1920).

In 1930-32, another smaller outbreak occurred and a larger 
outbreak followed during the Second World War, in 
1940-41, when notifications greatly exceeded those in the 
1915—18 epidemic. The fatality rate, however, was lower 
because of the introduction of specific treatment with sul
phonamides in the 1930s (Abbott et al., 1985). There were 
smaller outbreaks in the mid-1970s and again beginning 10 
years later, which is continuing (see Figure 15.8). In this 
present outbreak, there have been about 1,000 notified cases 
of meningococcal meningitis and septicaemia, with about 100 
deaths each year, most of them in previously healthy young 
adults.’ The outbreak has been caused mainly by a serogroup 
B strain of the organism new to this country, which had pre
viously been prevalent in northern Europe (Poolman et a/., 
1986). An unusual feature of this infection has been its per
sistence in small localities for several years; indeed, the out
break is persisting longer than the previous outbreak in the 
1970s.
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Figure 15.8
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15.3.5 Diseases controlled by immunisation

Diphtheria, pertussis, tetanus and poliomyelitis
Diphtheria first became widespread in England and Wales in 
the middle of the nineteenth century, but was overshadowed 
by scarlet fever. In 1886-90 deaths from diphtheria first ex
ceeded those of scarlet fever and it remained a leading cause 
of death in children until 1941 (Gale, 1959). Immunisation 
was then introduced and by the end of the following decade 
the disease had almost disappeared (see Figure 15.9). In the 
1980s, only 30 cases were reported, many of them imported 
infections or contacts of imported cases.

Whooping cough (pertussis) has a much longer history in 
England and Wales than diphtheria. Deaths remained at around 
10,000 a year from 1847 until the first decade of this century 
and then declined steeply as the health and care of children 
improved, and reached less than 400 by 1950. Immunisation 
started in the 1950s, deaths continued to fall and notifica
tions fell sharply. This decline was interrupted in 1974, 
however, following a study which suggested that encepha
lopathy and brain damage might be a rare complication of 
immunisation. At the same time, by an unfortunate coinci
dence, the post of the doctor responsible for the management 
of immunisation programmes, the medical officer of health, 
was abolished in the NHS reorganisation of 1974 (see Figure 
15.9). By 1978, only 30 per cent of children under 2 years 
were immunised and large outbreaks of whooping cough fol
lowed in 1978 and 1982. Immunisation co-ordinators were 
appointed in 1985, replacing the function of the medical 
officer of health (Begg and Nicoll, 1994) and new evidence 
showed that the association between immunisation and en
cephalopathy was not causative. Vaccine uptake rates in
creased and the decline in the disease recommenced. By 1994, 
uptake rates had reached 93 per cent and the expected 4-yearly 
outbreak failed to occur for the first time; whooping cough 
had at last been controlled in England and Wales.

Tetanus immunisation began around 1960. The disease de
clined; by the 1990s there were less than 10 notifications per 
year, none of them in children and most in elderly women 
who had not been immunised as adults in the services. This 
near elimination of the disease was brought about by the im
proved surgical care of wounds and by routine immunisation 
in childhood (see Figure 15.9).

Poliomyelitis changed in the early twentieth century from an 
endemic disease in young children, ‘infantile paralysis’, to 
an epidemic disease of young adults, ‘paralytic poliomyeli
tis’. This change was associated with improvements in hy
giene and sanitation, which tended to limit the faecal-oral 
spread of the virus in infants and young children, in whom 
the infection was usually symptomless. As a consequence, 
fewer children grew up with naturally acquired immunity, 
and a pool of susceptible young adults accumulated. Immu
nisation was introduced in the 1960s, first with Salk killed 
virus vaccine given by injection (IPV) and then with Sabin 
live attenuated vaccine given orally (OPV). Notifications then 
declined rapidly and the infection virtually disappeared (see 
Figure 15.9). About one third of 25 cases reported during the 

1980s acquired the infection abroad, many of which were in 
adults Who had not been immunised in childhood.

Measles, rubella, mumps and Haemophilus influenzae 
Measles deaths followed a similar pattern to those of whoop
ing cough and fell to less than 100 each year by the time 
immunisation was introduced in 1968. Although immunisa
tion was slow to gain general acceptance, notifications fell 
by about two thirds to an average of about 90,000 per year in 
the early 1980s. When in 1988, measles/mumps/rubella 
(MMR) vaccine was introduced, a higher uptake of immuni
sation was achieved and notifications then fell to the lowest 
recorded annual total of 9,599 in 1993 (see Figure 15.10). 
Although numbers of notifications fell, notification rates in
creased in teenage children and young adults, necessitating a 
programme to immunise children in these susceptible age- 
groups.

Rubella immunisation was originally introduced in school
girls to prevent congenital malformations caused by infec
tion during subsequent pregnancy. Although this programme 
was successful in subsequently reducing the incidence of 
malformed children, it proved impossible to eliminate con
genital infection. To achieve this, routine immunisation of 
all children was started with MMR vaccine in 1988. General 
practice consultation rates for rubella, derived from data col
lected by the Royal College of General Practitioners (RCGP), 
then fell sharply (see Figure 15.10). Notifications of rubella 
began only in 1989, when there were 24,570, and this fell to 
9,719 in 1993. Information is not yet available to assess the 
affect of MMR on congenital rubella.

Mumps immunisation, included in MMR vaccine, began for 
the first time in 1988. General practice consultation rates 
(RCGP) and laboratory reports fell sharply (see Figure 15.10). 
Notifications started in 1989 and fell from 20,713 to 2,147 
by 1993.

More recently, in October 1992, immunisation against 
Haemophilus influenzae group B (HIB) meningitis and inva
sive disease was introduced. HIB meningitis occurs mainly 
in children under 5 years of age and is less common than 
meningococcal meningitis but, during the 1980s, laboratory 
reports of the infection more than doubled to over 500 per 
year. By 1993 these had fallen to 140, about half the level of 
the 1970s (see Figure 15.10).

1 c f -----------------------.o Imported infections

This fortress built by nature for herself 
Against infection and the hand of war 
This happy breed of meh, this little world, 
This precious stone set in the silver sea; 
Which serves in the office of a wall. 
Or as a moat defensive to a house...

Shakespeare, A'iwg Richard U (Act 2, Scene 1)

The seas around England no longer afford protection against 
infection and Shakespeare’s Tittle world’ has gone; many old
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Figure 15.10
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diseases have returned and some new infections have appeared 
in the wake of a phenomenal increase in human travel (Bruce- 
Chwatt, 1977). Diarrhoeal illness of varying severity and ae
tiology, ‘traveller’s diarrhoea’, is the most common infection, 
but many other sometimes life-threatening and highly infec
tious diseases have been imported in recent years (Bannister, 
1990).

Imported malaria increased 20-fold from less than 100 an
nual notifications in the 1960s to around 2,000 per year in 
the 1990s (see Figure 15.11), mostly as a result of a rise in 
imported malignant tertian malaria, caused by the parasite 
Plasmodium falciparum, from Africa. The re-emergence of 
malignant tertian malaria, both in Africa and in India, was 
responsible for the increase in malaria notifications in the 
last two decades (see Figure 15.11). Although of obvious clini
cal importance, imported malaria has little public health sig
nificance because it is unlikely to spread in England and 

Wales. Another less common imported insect-borne infec
tion was typhus; notifications rose from 3 in 1961—70 to 28 
in 1971-80 and 43 in 1981-90, mostly caused by tick-bome 
typhus acquired in the Mediterranean, also known as 
boutenneuse fever. Dengue fever, also an insect-bome im
ported infection, increased; laboratory reports rose to a peak 
of 34 in 1990 following outbreaks in the Caribbean.

Classical cholera disappeared from Britain early in the present 
century. Cholera caused by a different type of the organism, 
Vibrio cholerae El tor, which was confined to Indonesia for 
several decades, began to spread to neighbouring countries 
in 1961 and reached Britain in 1970. Since then there have 
been nearly 100 imported infections with two deaths (see 
Figure 15.11). No spread of infection occurred, apart from a 
symptomless infection in the wife of a case, who nursed her 
husband at home. Indeed, spread is very unlikely, so long as 
present standards of hygiene and sanitation are maintained.

Notifications (thousands)
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Provisional data for 1992 and 1993.
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Enteric fever (typhoid and paratyphoid)

In 1992 another strain, designated V. cholerae 0139, previ
ously thought not to cause epidemic cholera, caused large 
epidemics in India and Bangladesh. By 1993 global spread 
had begun, with imported cases reported in Europe, includ
ing Britain (Cheasty and Rowe, 1994).

Enteric fever (typhoid and paratyphoid) became almost ex
clusively an imported disease, with less than 400 notifica-l 
tions annually since 1973 (seeFigure 15.11), over 85 percent 
of them in people infected abroad. In about one third of the 
cases infected in England and Wales, the source was found to 
be a case or carrier from abroad, living in the household. Many 
other bacterial, viral and parasitic gastrointestinal infections 
have been imported (Bannister, 1990).

Sexually transmitted diseases, including AIDS, were often 
acquired abroad. For example, for new cases of syphilis be
tween 1964 and 1981, about 15 per cent of those in men and 
5 per cent of those in women acquired the infection abroad, 
but the corresponding proportions for cases of gonorrhoea 

were 5 per cent and 1 per cent. When penicillin-resistant 
strains of Neisseria gonorrhoea were first reported in the 
1970s, most infections were acquired abroad, but the propor
tion of cases infected in the United Kingdom gradually in
creased and by 1982 most infections were contracted at home 
(Galbraith, 1985).

15 4 Newly described and emerging diseases

l« 4 1 —-—------------
‘New’ gastrointestinal infections

Campylobacter enteritis
This infection was recognised as a common cause of acute 
self-limiting diarrhoeal disease in the 1970s, soon after lab
oratory techniques were developed to detect the organism (see 
Figure 15.12). Since 1981, it has been the most common 
known bacterial cause of acute diarrhoea in Britain 
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(Cowden, 1992). The causative organisms are found in the 
aqueous environment, farm animals, domestic pets and birds. 
Milk, water and poultry are the most common reported sources 
of outbreaks. In some parts of the country there is a spring 
peak in incidence associated with milk delivered to the door 
and then pecked by birds. About 10 per cent of reported cases 
are in travellers. Direct spread from animals is not common 
and person-to-person spread is very unusual. Most cases are 
sporadic and the spread and source remain unknown.

It Seems likely that most infections are food-bome and 
associated with infection in poultry. Very high rates Of infec
tion have been found both in birds in broiler units and in 
poultry meat. Indeed, the recent detection of Campylobacter 
enteritis may have been the result of a substantial increase of 
human infection related to changes in poultry rearing. The 
introduction of intensive broiler production could have led to 
the amplification of the infection in the birds before slaugh
ter, Studies have shown that birds in broiler units may 
become infected from contaminated water supplies to these 
units, and that the infection is usually Symptomless and con
fined to the intestinal tract The infection rate increases to 
reach a maximum at about 8 weeks of age, that is, about the 
time of slaughter, when around 70 per cent of birds may be 
infected. Spread of the organism then takes place by faecal 
contamination of the broiler carcases during slaughter and 
later to other foods during food preparation in the kitchen 
(Healing et a/., 1992).

Cryptosporidiosis
This was established as an important cause of diarrhoea in 
farm animals, particularly calves and Iambs, in the 1970s. 
Human infection was first recorded in 1976, mainly in 
immuno-compromised patients. It commonly occurred in as
sociation with HIV infection, causing severe life-threatening 
diarrhoea. It was not until the 1980s, when reliable labora
tory tests for cry to sporidium oocysts in faeces became 
available, that it was found to be a common cause of mild 
diarrhoeal illness in previously healthy people. Direct spread 
from animals and from person-to-person by the faecal-oral 
route appear to be common. Food-bome spread is unusual, 
but several water-borne outbreaks have been reported, rais
ing the possibility that contaminated drinking water may be 
a source of infection in immuno-compromised people 
(Casemore, 1990).

The appearance of water-borne cryptosporidiosis may have 
been associated with increased recognition of the infection. 
It may also have been associated with an increase in inci
dence which could have arisen because of the more intensive 
agricultural and recreational use of water catchment areas, 
increasing the risk of contamination of the water by animals. 
At the same time, there was a change of flocculants used in 
water purification, because of concern about the use of 
aluminium compounds previously in common use;. The 
organism is resistant to chlorine and inexperience with the 
new treatment processes may have allowed the organisms to 
pass into the water supply. The number of laboratory reports 
increased to a peak in 1989, and the annual number then be
came stable at around 5,000.

Giardiasis
Giardiasis was found to be a Cause of Outbreaks of water
borne illness in travellers in the 1960s, but only two 
water-borne outbreaks have been detected in England and 
Wales. Person-to-person spread by the faecal-oral route is 
probably most common. Direct spread from pets and other 
animals occurs and may account for some of the infections. 
Food-bome infection appears to be very unusual. Laboratory 
reports rose continuously to reach about 6,000 per year in the 
late 1980s and then remained steady at around this number 
each year.

Haemorrhagic colitis and haemolytic uraemic syndrome 
(HUS)
Haemorrhagic colitis and haemolytic uraemic syndrome 
(HUS) caused by verocyto-toxin producing Escherichia coli 
(VTEC) type 0157, were recognised in the 1980s. It was first 
described in the United S tates of America as the cause of an 
outbreak of severe bloody diarrhoea. The vehicle of infec
tion was inadequately cooked hamburgers and the origin was 
traced to infection in cattle. Although the incidence of VTEC- 
related disease in England and Wales is low, infection can 
lead to HUS, winch in children is a common cause of renal 
failure.

The infection is usually derived from cattle and is Usually 
transmitted by meat, meat products or milk. Several outbreaks 
occurred in Britain and laboratory reports increased to over 
500 per year (see Figure 15.12) (Thomas et a/., 1993). A fur
ther rise in reports is likely as case ascertainment improves, 
and this may continue until more information is acquired about 
the source and mode of spread of the infection, enabling con
trol measures to be introduced.

Viral causes of gastroenteritis
These began to be detected when electron microscopy be
came widely available in the 1970s, and the increase in labo
ratory reports which followed resulted mainly from increased 
recognition (see Figure 15.12) (Blacklow and Greenberg, 
1991).

The following are the three most commonly reported viruses :

• Rotaviruses, an important cause of winter epidemic 
diarrhoea in children; a different strain ©f the same virus 
causes illness in adults and elderly people. Spread is by 
the faecal-oral route. Laboratory reports increased to 
about 15,000 per year.

• Adenoviruses, group F, types; 40 and 41, cause dianhqea 
particularly in infants. Again', spread is by the faecal-oral 
route but, unlike rotavirus infection, there is no seasonal 
variation. About 1,500 cases have been reported each year.

• Small round structured viruses (SRS Vs), which cause epi
demic diarrhoea in adults that is sometimes food-bome; 
this is associated with shellfish harvested from sewage- 
polluted water or with other foods contaminated by in
fected food handlers. The infection also spreads from 
person-to-person by the faecal-oral route, Over 100 out
breaks and 1,000 cases were reported in 1993 (see 
Figure 15.12).

Figure 15.12

Some new infections

Viral hepatitis

Campylobacter, rotavirus, giardia

Notifications and laboratory reports (thousands)

Laboratory reports (thousands)

Cryptosporidium, E. coli 0157, SRSVs, adenovirus

Legionnaires’ disease

Year

* Excludes 22 cases defined as ‘possibly nosocomial’.

15.4.2 ‘New’ zoonoses

Marburg and Ebola virus diseases and Lassa fever
Marburg and Ebola virus diseases, Lassa fever and other simi
lar haemorrhagic fevers became prominent in the 1960s and 
1970s when several outbreaks occurred in Africa and one in 
Europe, with very high mortality rates. These infections may 
have arisen recently because of human encroachment into 
hitherto remote areas of the world. Very few cases have been 
imported into Britain, and the infections do not appear to pose 
a threat of community Spread in Britain at present, because 
transmission in this country is from person-to-person by di
rect contact with blood or tissue fluids. Nevertheless, they 
are an important hazard in hospitals and laboratories in Brit
ain, which care for patients recently arrived from Africa. In a 
recent outbreak of Ebola-like virus infection among imported 
monkeys from the Philippines in the United States of America, 
spread is thought to have taken place by the airborne route. 
Although there was a high mortality rate among the mon

keys and human infection occurred, tins strain did not cause 
human disease (Brown, 1993). This episode raised the possi
bility, however, that a similar human pathogen with a high 
mortality, spreading by the airborne route, might arise in the 
future.

Haemorrhagic fever with renal syndrome
This is caused by hanta virus and was first recognised in an 
outbreak of haemorrhagic disease in the Korean War in the 
1950s. Other manifestations Were subsequently encountered 
in northern Europe, where a milder disease, nephnopathia 
epidemica, caused by viruses similar to that identified in 
Korea, was reported, and most recently in the United States 
of America where the pulmonary syndrome was identified. 
Rodents are the usual hosts. The infection is spreading in parts 
of North America and continental Europe and, although less 
than 10 infections have been detected in Britain, the disease 
is likely to be detected with increasing frequency in the fu
ture (Bremner, 1994),
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Lyme disease
Lyme disease is a newly recognised manifestation of erythema 
chronicum migrans, which had long been endemic in forest 
areas of Scandinavia and central Europe. The cause is a tick- 
bome spirochaete, the definitive host of which is the deer. 
The appearance of the disease in Lyme, Connecticut, United 
States of America in 1977 was associated with reforestation 
and residential development in the vicinity (O'Connell, 1993). 
Less than 200 cases have been detected in England and Wales 
in the last 7 years, but this may increase, particularly in places 
where reforestation has taken place in and around residential 
areas.

15.4.3 ‘New’ environmental infections

Legionnaires’ disease
This was first recognised in an outbreak of acute respiratory 
disease in the United States of America in 1976. The causal 
bacterium is widespread in the aqueous environment. The 
appearance of the disease was probably associated with the 
increasing use of systems capable of generating aerosols 
which convey the organism to humans, such as water cool
ing systems of air-conditioning plants and whirlpool spas. 
About 200 cases per year were reported in the 1980s in 
England and Wales, and many outbreaks were detected by 
active surveillance. About half the cases reported were shown 
to have acquired the infection abroad and about 15 per cent 
of the indigenous infections were hospital-associated. The 
national active surveillance scheme comprised recording the 
likely buildings and places of infection of all cases diagnosed 
by laboratories, and then the appropriate investigation of any 
site common to two or more cases. In the last 5 years the 
numbers of reported cases have almost halved (see Figure 
15.12), a success probably attributable to control measures 
which followed this successful surveillance scheme (PHLS 
Communicable Disease Surveillance Centre, 1993).

Primary amoebic meningoencephalitis (PAM)
PAM was detected by a careful epidemiological and 
laboratory study of a cluster of 10 deaths from purulent bac- 
teriologically-negative meningitis in Port Augusta, South Aus
tralia, between 1961 and 1972. The organism thrives in natural 
warm springs and warm static fresh water and gains access 
to the brain through the nose during energetic swimming or 
immersion in contaminated water (Ma etal., 1990). Only one 
recent case occurred in England, in 1978, after swimming in 
a pool filled partially with water from a natural warm spring. 
Further cases are unlikely to arise with continuing high stand
ards of maintenance of swimming pools.

Acanthamoeba keratitis
This is an uncommon eye infection, first reported in 1974J. 
caused by a free-living environmental amoeba which is wide
spread in the watery environment. Most reported cases have 
been in people who wear contact lenses. The recent appear
ance of the infection was associated with the development 
and common use of contact lenses, particularly soft lenses 
worn for long periods, and inadequate contact lens hygiene, 
such as cleaning them in tap water (Ma et al., 1990).

15.4.4 ‘New’ microbes for old diseases

Viral hepatitis
Five causal viruses have been identified in the last 20 years. 
Hepatitis A and E viruses are enteric viruses, and hepatitis B, 
C and D viruses are often blood-borne; B and C viruses may 
also be sexually transmitted (Teo, 1992).

Hepatitis A virus (HAV) is the most common cause of viral 
hepatitis in Britain, formerly known as infective jaundice or 
catarrhal jaundice. The infection spreads mainly by the fae- 
cal-oral route in young children, but may also spread by food, 
often shellfish grown in sewage-polluted estuaries, and some
times by food contaminated by an infected food handler. The 
infection is usually mild and often symptomless in young 
children, but may cause severe illness in adults. Notifications 
which reflect the trend in HAV infection declined from over 
23,500 in 1969 to just over 3,000 in 1979 probably associ
ated with improved hygiene and sanitation in schools. After 
this, the disease increased in two epidemics in 1981-83 and 
1990—92, during which several food-bome outbreaks were 
reported (see Figure 15.12). Shellfish-associated disease de
clined following the improved heat treatment of cockles, but 
outbreaks are likely to continue from time to time because 
oysters are usually eaten raw and may harbour HAV, and other 
foods may be contaminated by infected food handlers.

Hepatitis E virus was only recently identified. It has caused 
water-borne outbreaks of severe jaundice in Asia and Central 
America but has not yet been reported in Britain.

Hepatitis B virus (HBV) was first identified in the 1970s. 
The infection was previously known as serum jaundice, 
because, in the 1940s, it followed the use of contaminated 
serum. In retrospect, it was also the main cause of arsphen- 
amine jaundice, early in this century. Arsphenamine was an 
arsenical preparation given by intravenous injection in the 
treatment of syphilis, and it was the inadequate sterilisation 
of the syringes which led to outbreaks of jaundice (Mortimer, 

, 1995). Laboratory reports began in the early 1970s and re
mained at about 1,000 per year from 1975 until the mid 1980s, 
when an outbreak took place among intravenous drug users. 
Reports have since declined to nearly half the original number 
(see Figure 15.12), possibly associated with control 
measures in drug users and to changes in sexual behaviour 
consequent upon the AIDS epidemic.

Hepatitis D virus (Delta virus) is a co-infection with HBV, 
which has been reported in intravenous drug users giving rise 
to a severe fulminating hepatitis. Hepatitis C is a recently 
recognised cause of blood-borne hepatitis. Screening of do
nor blood is now carried out, so that the infection is likely to 
decline.

Childhood exanthemata
Parvovirus B19 was found to be the cause of erythema 
infectiosum, a common, usually mild, frequently 
symptomless, rubella-like infection in childhood. In adults, 
however, the illness may be severe and prolonged and may 
be associated with arthritis. The infection has two other seri

ous consequences. First, in patients with chronic haemolytic 
anaemia, infection induces aplastic crises. Second, in preg
nancy, infection in the second trimester may cause spontane
ous abortion and in the second and third trimesters may 
damage the foetal blood-forming tissues giving rise to 
hydropsfetalis, sometimes with a fatal outcome (Pattison, 
1994). The cause of another childhood infection, roseola in
fantum, was also discovered recently, human herpesvirus-6. 
This infection, presents with a rash which is often 
misdiagnosed as measles, so that newly available specific tests 
for this virus will be valuable, excluding these misdiagnosed 
cases in assessing the efficacy of measles vaccine.

Pet-associated zoonoses
Rochalimaea henselae was found to be the cause of cat-scratch 
disease, an uncommon zoonosis manifested by enlarged 
glands in the area of a cat or dog bite or scratch. The organ
ism was discovered following the identification of another 
similar organism, Rochalimaea quintana, as the cause of a 
rare disease, bacillary angiomatosis, which had appeared in 
AIDS patients (PHLS Communicable Disease Surveillance 
Centre, 1991).

Two other rare zoonoses appeared. Nearly 30 cases of cow
pox, often associated with cats, have been reported in the last 
20 years. It is usually a mild viral skin infection, but it poses 
a serious risk in immuno-compromised people (Anonymous, 
1994). The definitive host of the virus is not known, but it is 
likely to be small field rodents from which cats and cows 
acquire the infection. Human infection has probably appeared 
because of declining immunity following the cessation of 
vaccination against smallpox with vaccinia virus, a closely 
related virus to cowpox. Another apparently new illness was 
septicaemia caused by Capnocytophaga canimorus, an or
ganism of the normal flora of the mouth of dogs and cats. 
The disease may occur in previously healthy people but is 
usually seen in those who are highly susceptible to infection, 
particularly those who have undergone splenectomy (PHLS 
Communicable Disease Surveillance Centre, 1991). It has 
probably come to notice because of the increasing numbers 
of susceptible people in the population.

j S 4 5 ------------------Hospital acquired and opportunistic infections

In the middle of the nineteenth century, hospital acquired in
fection was common after childbirth, and was almost inevi
table after surgical operations. Simpson (1871) commented:

‘A man laid on the operating table in one of our surgical 
hospitals is exposed to more chances of death than the 
English soldier on the field of Waterloo.’

By the end of the century, antiseptic surgery had been fol
lowed by aseptic surgery, hospital design and practice had 
improved and, with the development of bacteriology, surgi
cal practice was revolutionised. It seemed that hospital 
infection was a thing of the past. Early in this century, 
however, it was realised that in fever hospitals cross-infec
tion was common, particularly streptococcal infection. The 

so-called ‘return cases’ of scarlet fever were shown to be the 
result of reinfection in hospital with a different strain of 
5,.pyoge«ei(Selwyn, 1991). This was confirmed in the 1920s, 
when methods of typing the organism were developed. The 
introduction of typing of S. pyogenes subsequently 
enabled the identification of cross-infection in other circum
stances, for example in maternity and bums units and in 
general wards in the 1930s. Indeed, streptococcal cross-in
fection dominated the hospital scene until the arrival of 
penicillin in the 1940s.

Hospital infection with Staphylococcus aureus began to re- 
emerge at this time and became increasingly important when 
penicillinase-producing staphylococci appeared, resistant to 
this antibiotic. There followed, in the 1950s and 1960s, many 
and widespread outbreaks of sepsis in hospitals caused by 
virulent steams of penicillinase-producing S. aureus, one of 
winch, phage type 80/81, spread worldwide (Williams et al., 
1960). In the next decade, the staphylococcus declined and 
was replaced by gram-negative bacteria, often resistant to 
many antibiotics, such as Pseudomonas aeruginosa, Kleb
siella spp. and Enterobacter spp. More recently, the staphy
lococcus reappeared (epidemic methicillin-resistant S. aureus 
(EMRSA)) and, although less virulent than the strains of the 
1950s, it has caused clinical infections in many hospitals.

Many new hospital infections have also appeared caused by 
bacteria, viruses, fungi and parasites, often organisms previ
ously unrecognised or regarded as non-pathogenic. These 
followed in the wake of major developments in hospital 
practice. For example, the increasingly widespread use of 
antibiotics and chemotherapy, immuno-suppression follow
ing transplants and in the treatment of disease, and the 
introduction of many new prostheses and new surgical tech
niques. Furthermore, the survival of increasing numbers of 
highly susceptible patients and elderly people increased the 
numbers at special risk of infection in hospitals. This pool of 
susceptible people has been added to since the 1980s by the 
spread of the acquired immune deficiency syndrome (AIDS). 
Infections which are usually mild in healthy people may 
spread to hospitals where highly susceptible patients may 
develop severe and sometimes fatal disease. For example, 
outbreaks of salmonellosis in maternity, premature baby and 
paediatric units may have a high case fatality rate. Similarly, 
outbreaks of enterovirus infections in special care baby units 
have occurred with high fatality rates. Chickenpox and 
herpes zoster are particularly dangerous in patients with leu
kaemia and lymphoma undergoing therapy. Legionnaires’ 
disease has occurred in hospital outbreaks in which the case 
fatality rate was over 30 per cent, three times that of commu
nity acquired disease. Lastly, influenza in wards and homes 
for elderly people often has a high fatality rate.

Although such outbreaks in hospitals may be devastating, 
cause much disruption and receive great prominence, the 
number of cases involved is small compared with the total 
number of patients with infections in hospital. For example, 
the overall burden of hospital infection in England and Wales 
Was estimated in 1980 by a prevalence survey involving 
18,186 patients in 43 hospitals. This survey showed that 19.1
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AIDS

Figure 15.13

The acquired immune deficiency syndrome

per cent of patients had an infection, in half of whom, 9.2 per 
cent of the total, it was acquired in hospital (Meers et al., 
1981), representing around 12,500 patients with a hospital- 
acquired infection in acute hospitals in England and Wales at 
any one time.

15.4.6 HIV infection and AIDS

Increasing clinical requests for a drug used to treat 
Pneumocystis carinii pneumonia led to the identification of 
clusters of cases of this unusual type of pneumonia and of 
Kaposi's sarcoma among homosexual men in New York and 
California in 1981. The acquired immune deficiency syn
drome (AIDS) was defined, the viral cause of which was first 
established in France in 1983. This is a new human infection 
which probably arose in the recent past in Central Africa and 
then the particular social circumstances in the 1970s facili
tated its dissemination.

The virus spreads by blood, body fluids and tissues, so that 
the most common methods of transmission have been: sexual 
contact, especially when mucous membranes are breached 
by previous disease or trauma, the sharing of syringes, 

needles and other skin-piercing equipment, the use of con
taminated blood and blood products, and mother to foetus. 
The first recognised case of AIDS occurred in Britain in De
cember 1981, and by 1993 over 8,500 cases and more than 
5,500 deaths had been reported.

Homosexual transmission has predominated and although the 
increase in this exposure category now appears to be slow
ing, it may rise again in young men who have not adopted 
safe sexual practices. Heterosexual transmission has been 
much lower than homosexual, but has shown a continuing 
increase, which is likely to continue in the future. Transmis
sion by injecting drug use increased in the 1980s and ap
peared to be slowing in 1990-92, then increased again in 1993, 
but the overall downward trend may return if needle sharing 
does not increase. The epidemic among people with haemo
philia and other people who received contaminated blood or 
blood products in the past has been controlled (see Figure 
15.13).

J S Conclusions

....however secure and well-regulated civilized life may 
become, bacteria, Protozoa, viruses, infected fleas, 'lice, 
ticks, mosquitoes arid bedbugs will always lurk in the 
shadows ready to pounce when neglect, poverty, famine, 
or war lets down the defences. And even in normal times 

( they prey on the weak, the very young and the very old, 
living among Us, in mysterious obscurity waiting their 
opportunities.

Hans Zinsser, Rats, Lice and History, 1935.

This review confirms the truth of these comments of Hans 
Zinsser in his well-known book, published 60 years ago. The 
pattern of infection in England and Wales, and indeed world
wide, has changed continually over the last 150 years and, 
moreover, the rate of change appears to be increasing as the 
speed of human social, technical, environmental and popula
tion changes accelerate. These changes increase the threat of 
the appearance of new diseases and the re-appearance of old 
diseases and have led to the appreciation that these emerging 
and re-emerging infections require global action to detect them 
quickly and to carry out rapid investigation to bring about 
their control (Lederberg et al., 1992; Murphy, 1994). It is 
now recognised that it can only be a matter of time until the 
next microbial menace to our species emerges amongst us.
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Chapter A

Communicable diseases: sexually transmitted 
diseases, including AIDS

By
Michael Adler, Andrew Phillips and Anne Johnson

Summary

- Before the creation of a clinical service for sexually transmitted diseases, data collection was confined to mortality and 
serological surveys of syphilis in populations.

- The widespread use of penicillin since the Second Would War has been effective in reducing the number of deaths and 
long-term complications due to syphilis.

- There was a marked increase in cases of gonorrhoea and all other sexually transmitted diseases in the 1960s and 
1970s’ This may be attributed partly to changes in sexual behaviour and contraceptive practice.

- Clinic-based morbidity data alone do not give a reliable estimate of the number of cases of sexually transmitted 
diseases in the population. A fuller picture requires information about people treated in other settings, and from those 
who are asymptomatic or symptomatic but hot seeking treatment

- There has been an increase in the number of reports of AIDS cases in Britain every year since 1982. Ninety three 
per cent of all AIDS cases reported by the end of 1991 had occurred in people aged under 50 and 60 per cent were 
within the 20-25 year age-band.

- The proportion of cases of both HIV and AIDS infection attributable to heterosexual transmission is increasing. 
In 1991 they comprised 23 per cent of all newly reported HIV infections and 13 per cent of AIDS cases.

- Although the number of eases remains relatively small, the incidence of AIDS in women is increasing. Injecting drug 
users also constitute a small but growing group in which the incidence of AIDS is increasing.

- The Public Health Laboratory Service report suggests that by the end of the century the number of new bases of AIDS 
in homosexual men will level off, but that those acquiring HIV from heterosexual sex and injecting drug users will 
continue to increase.
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1A I Sexually transmitted diseases (excluding 
AIDS)

16.1.1 Introduction

Sexually transmitted diseases (STDs) have always been a 
major public health problem and continue to be so. Before 
the creation of a clinical service for these diseases, following 
the Royal Commission on Venereal Diseases (1916), data were 
few and inadequate, being largely confined to mortality and 
serological surveys of syphilis in populations (Adler, 1980a).

During the nineteenth and early twentieth centuries legisla
tion created a climate of stigma associated with the venereal 
diseases (syphilis, gonorrhoea and chancroid). The Conta
gious Disease Acts of 1864 and 1866 required the compul
sory registration and police supervision of all prostitutes, plus 
regular examinations and hospital detention if thought nec
essary. The Royal Commission on Poor Laws of 1909 also 
recommended detention orders for patients with venereal dis
eases, and the Royal Commission on Divorce (1912) com
mented that the passing on of these diseases was an act of 
cruelty second to none as grounds for divorce. Such legisla
tion implicitly recognised the magnitude of the problem, but 
created a climate of secrecy and shame rather than a pro
gramme of control of venereal diseases.

The Royal Commission on Venereal Diseases recommended 
the establishment of a free, open access, medical service for 
patients with such diseases funded by local and central gov
ernment. The local authorities were given the responsibility 
for organising the service within county and general hospi
tals. The creation of the National Health Service in 1948 re
sulted in regional hospital boards and boards of governors 
taking on the running of the service for venereal disease. Since 
that time the numbers of clinics and consultants have in
creased. Currently there are 180 consultants working in 270 
clinics in Britain. The setting up of clinics allowed the col
lection of routine data about the number of cases seen by 
diagnostic category for the first time.

16.1.2 Mortality

Deaths caused by syphilis were frequently seen before the 
widescale use of penicillin. These usually occurred many years 
after the initial infection and were related to involvement of 
the brain and heart. In 1910,4,375 deaths caused by syphilis 
were reported (see Table 16.1). This was probably a consid
erable underestimate, because physicians often gave other di
agnoses on the death certificate, such as locomotor ataxia, 
aneurysm, hemiplegia, apoplexy, etc., for fear of offending 
relations and as a result of the stigma attached to syphilis. 
William Osler (1917) estimated that total deaths were closer 
to 60,000 instead of the reported number of just over 4,000.

Serological surveys carried out at the same time suggested 
that 12 per cent of the adult male population of London and 
7 per cent of the female population had acquired syphilis 
(Morris, 1917).

Table 16.1

Deaths from syphilis (neurosyphilis, tabes dorsalis, etc.)

Year Number of deaths

1910 , 4,375
1920 4,150
1930 3,185
1940 3,198
1950 1,732
1960 1,567
1970 185
1980 59
1990 18

Source: ONS

The availability and use of penicillin after the Second World 
War resulted in a substantial reduction in the mortality and 
number of cases of syphilis diagnosed within clinics (see Table 
16.1). Deaths from gonorrhoea were rare, even before the 
discovery of penicillin, but caused considerable morbidity 
(e.g. urethral stricture, epididymitis and salpingitis).

16.1.3 Morbidity data

There are a number of limitations to the data collected about 
STDs (see Table 16.2). The data collected from clinics relate 
to cases, not patients, and there is a lack of uniform criteria 
for diagnosing and reporting. These clinic-based data do not 
give a total picture of sexually transmitted diseases in the 
population. The total picture would require, in addition, the 
number of people (1) treated in the community or in other 
clinical settings and (2) who are asymptomatic or sympto
matic, but not seeking care.

Clinic attendance
Consultants in charge of genitourinary medicine clinics are 
required to make annual returns to the Department of Health 
of the number of cases seen in their respective clinics. The 
original notification form to indicate cases seen in clinics 
(SBH 60) was limited to syphilis, gonorrhoea and chancroid. 
It has been recognised over the years that many other organ
isms can be spread by sexual contact and the diseases associ
ated with them have been added to the SBH 60 over the years 
(see Table 16.3). In 1988 this form was redesigned as the KC 
60 with clearer subcategories for various diseases and the 
addition of HIV infection and AIDS.

There have been considerable variations in the number of 
cases seen within clinics by diagnosis over the years. Latest 
data (1993) indicate that over 739,000 cases are seen within 
clinics in the United Kingdom (see Table 16.4). Unfortunately, 
these data are always a minimum of 2 years out of date.
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Table 16.2

Drawbacks for current statistics for sexually 
transmitted disease, England and Wales

I Clinical statistics
* (a) Lack of uniform criteria for

diagnosis and reporting

(b) Figures relate to number of cases

II Community statistics
(a) Omission of certain categories of

patients

- Those treated in the community 
outside clinics

- Symptomless

- Symptomatic not' iking ire

Table 16.3

Notification of sexually transmitted diseases

Year Diseases reported

1916 Syphilis, gonorrhoea, chancroid

1951 1 + Non-gonococcal urethritis

1967 + Trichomoniasis

1971 + Candidiasis
Scabies
Pediculosis pubis
Herpes simplex
Molluscum contagiosum
Non-specific genital infection

1988 SBH60 -» KC60

There was a marked fall during the 1950s of cases of gonor
rhoea, probably as a result of the widespread production and 
use of penicillin. The 1960s and 1970s saw this reversed with 
rapid increases in cases of gonorrhoea diagnosed and treated 
in clinics. It is not totally clear what caused the increase in 
gonorrhoea and all other STDs, but may be in part attributed 
to concurrent changes in sexual behaviour (see section 16.1.4). 
Other factors are the increasing use of the oral contraceptive 
pill and intrauterine devices, which has reduced the use of 
barrier techniques such as the condom and their associated 
protective effects. As a result of greatly improved services

Table 16.4

Sexually transmitted disease United Kingdom, 1993

Disease Number of cases

Non-specific genital infection 112438

Genital warts 99,691

Candidiasis 66,291

Gonorrhoea 12.647

Genital herpes 27,627

Trichomonas 1 Ijl

Syphilis 1,439

Scabies and lice 5,787

Chancroid/donovanosis/ 
lymphogranuloma venereum 55

Other conditions 
requiring treatment 128.217

Other conditions not 
requiring treatment 200 582

All other conditions and 
diagnosis ^yis

Total | 739,798

CDSC

offered by clinics, their ability to trace sexual contacts and 
the reduction in the stigma associated with sexually acquired 
infections, more people are seeking treatment who may not 
have done so previously. In view of this it is not certain 
whether the increases seen for most STDs are real or appar
ent.

The increase in gonorrhoea in the 1960s and 1970s was fol
lowed by a fall in the 1980s, particularly in homosexual men 
in response to the emerging AIDS epidemic (see Figure 16.1). 
There is some evidence of a recent reversal of this trend (Evans 
etal., 1993).

In the United Kingdom, a decline in syphilis has been wit
nessed and maintained (see Figure 16.2). Congenital syphilis 
has been almost eradicated, partly because of the decline of 
female syphilis, but mainly because of antenatal screenings 
and prompt treatment of those found to be infected. The num
bers fell from about 1,500 per year in the 1940s to only a 
single case in 1992. There had been an increase in all types 
of syphilis among men during the 1970s, whereas the rate in 
women had continued to fall. This disparity was explained

2:
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Figure 16.1

Total annual cases of gonorrhoea seen in STD 
clinics, England and Wales

1915 25 35 45 55 65 75 85 93

Year

Number (thousands)

Source CDSC

by the fact that most cases of primary and secondary syphilis 
(58 per cent) occurred among homosexual men. However, as 
with gonorrhoea, there has been a decline in cases of syphilis 
in homosexual men seen in STD clinics in theUnited 
Kingdom as a result of changing sexual practices with the 
advent of HIV infection and AIDS but, as indicated previ
ously, this may reverse.

Genital herpes and warts are the two conditions that have 
shown the greatest increase in departments of genitourinary 
medicine in England in the last decade. In 1978,89,406 cases 
of herpes and 24,136 of warts were seen in STD clinics, ris
ing to 27,065 and 93,317 respectively by 1995. Again, it is 
difficult to interpret these trends with absolute certainty, be
cause the rises could result from either a real increase or 
increased uptake of services following media interest and 
health education.

Pelvic inflammatory disease (PID) occurs as a complication 
of gonococcal and chlamydial infections and is, therefore, 
seen in departments of genitourinary medicine/STD clinics. 
Until tile modification of the reporting form in 1988., PID 
was hot recorded by aetiological agent and figures were, there
fore, hard to obtain.

Hospital admissions
Usually, patients with STDs do not require hospitalisation. 
Patients with pelvic inflammatory disease may be admitted, 
particularly if seen by gynaecologists, but less frequently by 
a physician in genitourinary medicine as indicated above. Past 
studies show that approximately 90 per cent of cases of PID 
diagnosed within STD clinics or departments of genitourinary 
medicine are not hospitalised (Adler, 1980b). The Hospital 
In-Patient Enquiry (HIPE) and, from 1987, Hospital Episode 
Statistics (HES) give an indication of trend's; it is not a repre
sentative picture of all women' in whom a diagnosis of 

24.

Total annual cases of syphilis seen in STD 
clinics, England and Wales

Year

Figure 16.2

Source: CDSC

pelvic inflammatory disease is made and the two sets of data 
are not strictly comparable. Admissions for patients with pel
vic inflammatory disease have continued to increase each year 
and accounted for just over 21,000 in-patient episodes in 1990. 
Additional problems in terms of quantifying pelvic inflam
matory disease lie in establishing a correct clinical diagno
sis. Studies comparing the use of clinical and laparoscopic 
criteria indicate that the use of the former gives a correct 
diagnosis in only 65 per cent of cases with a false-positive 
diagnosis rate of 23 per Cent. In the remaining 12 per cent of 
cases other conditions, such as ectopic pregnancy, appendi
citis and endometriosis, are found (Jacobson and Westrom, 
1969). In the United Kingdom, most patients diagnosed with 
pelvic inflammatory disease have their diagnosis based on 
clinical grounds alone.

Non-hospital data sources
A complete picture of the true prevalence and morbidity of 
the STDs would require data from non-hospital sources (see 
Table 16.1).

Patients diagnosed and treated outside STD clinics: Patients 
with an STD may be seen and treated in general or private 
practice, or in antenatal and gynaecology clinics. In the past, 
surveys have been performed in gynaecology, antenatal and 
family planning climes to provide fairly crude estimates of 
the prevalence of certain STDs. These studies were limited 
to specific age-groups and those who had opted to seek medi
cal care. To some extent the different rates reported in these 
types of studies reflect demographic and consulting differ
ences and not ‘true’ differences in disease prevalence. As the 
women studied only represented one part of the total popular 
tion at risk of contracting an STD, the findings cannot be 
related to a defined population at risk, and correct incidence 
or prevalence rates cannot be obtained.

‘Patients’ who are symptomless or symptomatic, but not seek
ing care: Patients who are symptomless may never be seen 
unless they are a named Sexual contact and attend a clinic as 
a result of partner notification. Likewise, there will be a group 
of patients with symptoms of an STD who ignore these and 
never consult. A population-based study carried out in a de
fined population of women (209,100) in England was 
designed to identify patients with and without symptoms need
ing care or failing to seek care at all (Adler et al., 1981). 
Those patients Who ignored their symptoms were identified 
by screening carried out in general practice, antenatal and 
family planning clinics. Likewise, the symptomless women 
who are unaware of their disease and do not consult were 
picked up by screening in these three agencies. The differ
ence between symptomatic and symptomless patients with 
regard to when they may seek care is arbitrary. Obviously, 
overlap does occur and the theoretical division was only 
created in an attempt to construct a way of identifying the 
different agencies that need to be sampled if a total picture of 
STDs is to be obtained.

As the study was carried out in a defined population sam
pling symptomatic, asymptomatic, consulters and non-con- 
sulters, it was possible to calculate prevalence rates. This study 
indicated that the proportion of women in the United 
Kingdom with gonococcal infections who are not receiving 
care is low, that the clime service of STDs is effective in 
controlling disease, and that only small amounts of disease 
remain undetected.

Ad hoc surveys of trends
On occasion, the occurrence of gonorrhoea and syphilis has 
been used as a surrogate measure of sexual behaviour. For 
instance, numerous studies in the last 5 years have looked at 
rectal gonorrhoea in homosexual men following the advent 
of HIV infection and extensive health education. Within the 
United Kingdom such studies have indicated an original fall 
in rectal gonorrhoea followed by a recent increase, as such

Table 16.5

Median age at first intercourse by current age of 
respondent.

Soarcfe Jotuison et al. (1W4)

Age group Men Women

16-19 17 117B
20-24,. 17
25-29 17 18
30-34 17 18
35-39 18 ft
40-44 18 19
45-49 ft 19
50-54 19 20
55-59 20 21
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men have been unable to sustain safer sex and younger ho
mosexual men who were not touched by the early campaigns, 
joined the ‘gay scene’,

16.1.4 Sexual behaviour

The epidemiology of STDs depends on three factors:

1. The pattern of behaviour in the population
2. The extent of undiagnosed and untreated infection in the 

community
3. The availability and effectiveness of treatment

It is frequently difficult to discern the relative contribution of 
these components to patterns of disease. There are very few 
historical data on sexual lifestyle in the general population. 
Early in the century, anecdotal evidence suggested that a sub
stantial proportion of STDs were acquired through contact 
between clients and prostitutes, particularly associated with 
the armed forces. This may account for the high incidence of 
gonorrhoea and syphilis at the time of the First and Second 
World Wars.

In 1990 and 1991, a random sample survey of sexual life
style was undertaken among 18,896 men and women aged 
16-59 years in Great Britain (Johnson et a/.,1994). This indi
cated that there have been marked changes in sexual behav
iour since the 1950s. The median age of first intercourse has 
fallen rapidly (see Table 16.5). The proportion of individuals 
having sex before marriage has risen such that less than 1 per 
cent of men and women aged 16-24 in 1990 were married at 
the time of first intercourse, as compared with 14 per cent of 
men and 38 per cent of women aged 45—59. There is some 
evidence that people whose first intercourse took place in the

Figure 16,3

Proportion of respondents reporting 10+ heterosexual 
partners ever by year of first sexual intercourse

Source: Johnson et al. (1994)

Percentage
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1960s and 1970s have had more lifetime sexual partners than 
earlier cohorts. It is too early to tell what the trends are for 
those whose first intercourse occurred subsequently (see 
Figure 16.3). These trends started before the availability of 
oral contraception or legalisation of abortion. There appears 
to have been a general liberalisation of attitudes to sexual 
relationships, sex outside marriage and sex for pleasure, rather 
than procreation. These changes may, in part, account for the 
increased incidence of gonorrhoea in die 1970s. Following 
the ‘safer sex’ education campaigns of the late 1980s in re
sponse to the HIV epidemic, there have been substantial 
changes in male homosexual behaviour (Johnson and Gill, 
1989). This includes the reduction in numbers Of partners 
and unprotected anal intercourse. There is little evidence of 
substantial change in heterosexual behaviour, however, al
though condom use may have increased slightly.

16.2 The acquired immune deficiency syndrome

16.2.1 Introduction

The article describing five cases of Pneumocystis carinii pneu
monia (PCP) in young homosexual men in Los Angeles did 
hot even make the front page Of Morbidity and Mortality 
Weekly Report (MMWR) for the US Centers for Disease 
Control (CDC) in June 1981 (CDC, 1981). It heralded, how
ever, the development of a worldwide pandemic of diseases 
induced by infection with the human immunodeficiency 
virus type 1 (HIV) over the ensuing decade. The diseases 
include Opportunistic infections such as PCP and cytomega
lovirus retinitis, malignancies such as Kaposi’s sarcoma and 
primary brain lymphoma, a wasting syndrome and a demen
tia complex. Infected people with any of the diseases are said 
to have the acquired immune deficiency syndrome (AIDS). 
Soon after that first report in the MMWR the first case of 
AIDS was identified in Britain.

By 1984 it was established that HIV infection is the cause of 
AIDS, but it was already clear that this could take some years. 
Now, 10 years later, the natural history of the infection and 
means of spread of the virus have been clarified further, al
though many details remain unclear. The time elapsing be
tween infection with HIV and the development of AIDS has 
been found to be extremely variable. Some people develop 
AIDS within 1-2 years of infection whereas others remain 
healthy some 15 years after, the longest that such cases have 
yet been followed to date. About 50 per cent develop AIDS 
by 12 years after infection. It cannot be certain yet whether, 
given sufficient time, fflV infection will always lead to AIDS. 
A Consistent finding of prospective studies of HIV-infected 
individuals is that older people tend to progress to AIDS more 
rapidly after HIV infection than younger people (Eyster et 
a/., 1987). No other demographic or behavioural factors have 
been shown to have a marked effect on the rate of progres
sion of HIV infection.

More recently it has been discovered that a second human 
immunodeficiency virus exists. The two viruses have been 

designated HIV-1 and HIV-2. The former accounts for the 
vast majority of HIV infections worldwide, whereas HIV-2 
appears to be mainly restricted to parts of West Africa. Al
though this virus is known to induce AIDS in at least some 
cases, it appears to do so more slowly on average than does 
HIV-1. There is also Some suggestion that HIV-2 is less eas
ily transmitted than HIV-1.

Once AIDS has developed, the death rate is very high, with a 
median survival time in developed countries of about 18 
months (Lundgren et a/., 1994a). This value varies according 
to the extent of immunosuppression at the time of AIDS di
agnosis, the age of the patient - older patients again do worse
- and the particular AIDS-defining diseases present (Lundgren 
et al., 1994a). The survival in those with a primary lymphoma 
of the brain as the AIDS diagnosis disease, for example, is 
usually less than 1 year whereas in those with only oesopha
geal Candida it can often be as much as 3—4 years (Lundgren 
et al., 1994a). Currently available treatments - prophylaxis 
to prevent PCP and antiviral therapy, principally with the 
nucleoside analogue zidovudine, introduced in the late 1980s
- appear to have had only a marginally beneficial effect on 
prognosis, whether initiated before or after AIDS diagnosis 
(Concorde Co-ordinating Committee, 1994; Lundgren etal., 
1994b).

As of June 1995,1,169,811 cumulative AIDS eases in adults 
and children have been reported to the World Health Organi
sation (WHO). In addition, as of June 1995, they have esti
mated there are around 18.5 million adults infected with HTV 
with an additional 1.5 million children.

16.2.2 HIV/AIDS in Britain

In Britain there is a voluntary confidential scheme for clini
cal doctors to report cases of AIDS. For England, Wales and 
Northern Ireland reports are sent to the Communicable Dis
ease Surveillance Centre and for Scotland they are sent to the 
Communicable Diseases (Scotland) Unit (now called the 
Scottish Centre for Infectious and Environmental Health, 
SCIEH). It is estimated that the under-reporting rate for AIDS 
cases is no more than 15 per cent, and possibly lower than 10 
per cent. Figure 16.4 shows the number of reports of AIDS 
cases, by year of report, for the United Kingdom. Every year 
since the first reports in 1982 has shown an increased number 
Of reports from the previous year. Up to the end of 1991 there 
had been a total of5,356 reports of AIDS cases. Ninety-three 
per cent of these AIDS cases occurred in people under the 
age of 50 and 60 per cent within the 20-35 year age-band. 
Also shown in Figure 16.4 are numbers of deaths in reported 
AIDS cases. The very poor survival associated with AIDS 
means that the number of deaths shadows the number of AIDS 
cases quite closely.

Newly identified HIV-infected people are also reported, by 
laboratories performing the tests, to the surveillance centres. 
As the infection is largely asymptomatic for many years in 
most individuals, the number of reports are clearly likely to

Figure 16.4

Number of AIDS cases and deaths with AIDS by year 
of first report, England and Wales

be an underestimate of the total number of infected persons, 
many of whom remain untested. Reports of 16,228 HIV- 
infected people were received by the end of 1991. Thus, by 
this date, for every AIDS case identified a further two people 
had been identified as infected with HIV, who did not have 
AIDS.

16.2.3 HIV exposure categories

The most common route of transmission of HFV worldwide 
is through sexual intercourse - mainly heterosexual sex. It 
can also be transmitted, however, through sharing drug in
jection needles and syringes, receipt of blood transfusions or 

blood products, and other blood contacts, such as needlestick 
injuries, and from mother to child in utero and through breast
feeding.

In most developed countries, including Britain, HIV infec
tion attributed to intercourse between men has been much 
more widespread than that attributed to heterosexual sex. This 
is likely to be the result of the larger average number of Sexual 
partners for homosexual men compared with heterosexual 
men and women, and of anal intercourse being a more effi
cient means of transmitting HIV than vaginal intercourse. 
Figure 16.5 shows the percentage of AIDS cases reported 
that are attributed to male homosexual transmission. This in
cludes a small number of ADDS cases in homosexual men 
who also injected drugs, so the percentages could be slight 
overestimates. Overall, 78 per cent of cases were attributed 
to anal intercourse between men. However, this high figure 
is declining and was only 74 per Cent in 1991.

Figure 16.5 also shows the corresponding percentages for 
other transmission categories. Numbers of AIDS Cases at
tributable to injecting drug use and heterosexual sex are small, 
but have both gradually increased since 1985. The small per
centage of AIDS cases attributable to injecting drug use con
trasts sharply with the situation in other European countries, 
such as Italy and Spain, where this means of transmission is 
more common than transmission through male homosexual 
sex. The increasing proportion of Cases attributed to hetero
sexual transmission is found for HTV infection as well as for 
AIDS itself. In 1991, 23 per cent of all newly reported HIV 
infections were ascribed to transmission through heterosexual 
intercourse, compared with 13 per cent of AIDS cases. This 
indicates the growing significance of heterosexual transmis
sion in the British epidemic.

Figure 16.5

Proportion of AIDS cases in different exposure categories, England and Wales

Source: PHLS
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Figure 16.6

Number of AIDS cases by year of report for women,
England and Wales

Figure 16.7

Distribution of AIDS cases up to the end of 1991 by 
region of diagnosis, England and Wales

Soune I'HIS

16.2.4 HIV/AIDS in women

Although the number of cases remains relatively small, the 
incidence of AIDS in women has increased markedly (see 
Figure 16.6). A total of 288 women were reported to have 
AIDS and a further 1,019 found to be HIV positive, but did 
not have AIDS, by the end of 1991. Fifty-nine per cent of the 
AIDS cases and 65 per cent of the total HIV infections were 
ascribed to infection with HIV, via heterosexual sex. Of these 
AIDS cases in women infected through heterosexual sex, the 
majority (64 per cent of a sample of 171) had a sexual part
ner from a country where the heterosexual spread of HIV is 
common. Only 27 women with heterosexually acquired AIDS, 
before the end of 1991, had no partner from such a country 
and no partner with other HIV risk factors (bisexual, blood/ 
components recipient, injecting drug user).

16.2.5 Distribution of HIV infection in Britain

Figure 16.7 indicates the geographical distribution of AIDS 
case reports up to the end of 1991. It can be seen that the 
epidemic is heavily focused on the four Thames regions, es
pecially the North Thames region; these four regions together 
account for over half of all reports nationally.

16.2.6 Future prospects

In 1993, the Chief Medical Officers commissioned reports 
for England and Wales (Report of a Working Group, 1993), 
and for Scotland (Communicable Diseases Unit, 1993), on 
the predicted number of AIDS cases up to 1997 (1995 for 
Scotland). To make these projections, the working groups used 
information on the numbe, of AIDS cases reported to June

1992, the number of HIV infection reports, the distribution 
of time periods from HIV infection to the development of 
AIDS, HIV prevalence estimates from unlinked anonymous 
surveys and data from the National Survey of Sexual Atti
tudes and Lifestyles conducted in 1991.

The Unlinked Anonymous Surveys (1995) have been carried 
out among various groups, including attenders at genitourinary 
medicine clinics, injecting drug users and pregnant women. 
About one in six (17 per cent) of homo/bisexual men attend
ing central London genitourinary medicine clinics since 1990 
(and having syphilis tests performed) were infected with HI V- 
1. The figure for the rest of London was 3.1 per cent and 4.3 
per cent for clinics outside London. The prevalence of EHV-1 
infection among male heterosexual attenders at genitourinary 
medicine clinics, who were not known to have injected drugs, 
was 1.7 per cent in central London, 0.3 per cent in the rest of 
London and 0.1 per cent outside London. Women attending 
genitourinary medicine clinics in central London, who were 
not known to have injected drugs, had a prevalence of 0.7 per 
cent. In outer London the prevalence was 0.4 per cent and in 
the rest of England and Wales 0.1 per cent. The prevalence 
rate for HIV-1 infection in injecting drug users in London 
and the South East was 4.0 per cent in men and 2.8 per cent 
in women. The prevalence of HIV-1 infection among preg
nant women receiving antenatal care was 0.18 per cent in 
inner London, 0.02 per cent elsewhere in the South East and 
0.004 per cent (i.e. 6 of a sample of 160,735 women) outside 
the South East. These data provide further evidence that, so 
far, the risks have been concentrated among homo/bisexual 
males and injecting drug users, especially in the London area.

The National Survey of Sexual Attitudes and Lifestyles ob
tained information on sexual history and lifestyle on a ran
dom sample of about 20,000 British men and women (Johnson 
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et al., 1992). In the report commissioned by the Chief Medi
cal Officer for England and Wales, this was used to estimate 
the size of the various exposure groups. The information was 
then combined with that from the unlinked anonymous 
surveys, to provide an estimate that the prevalence of HIV 
infection in adults in England and Wales at the end of 1991 
was 27,180 (Johnson et al., 1992; Report of a Working Group,
1993) . Of these, 14,890 were thought to be homo/bisexual 
men, 4,450 injecting drug users or former users, 6,340 had 
had heterosexual exposure only and 1,500 were exposed to 
blood or blood products (Giesecke et al., 1994).

The projections from the Chief Medical Officer’s report sug
gested that there will be 2,025 new cases of AIDS in England 
and Wales in 1997 (compared with 1,340 reports of new AIDS 
cases in 1991) and 2,010 new cases in 1999 (Report of a 
Working Group, 1996). It is projected that the number of new 
cases in homosexual men will flatten off - and perhaps even 
decline slightly - after 1994, but that numbers of injecting 
drug users, and those acquiring HIV from heterosexual sex, 
will continue to increase rapidly.

HIV/AIDS is a new disease which has an almost 100 per cent 
case-fatality rate and, because it is communicable, and tends 
to affect young adults, has quickly taken up a position of major 
importance among causes of death in Britain (McCormick,
1994) . Current research gives little grounds for optimism that 
a vaccine or, even more unlikely, a cure will be available for 
several years. Although the epidemic in Britain has not de
veloped exponentially in the way that many first feared, we 

are, nevertheless, currently still experiencing a year-on-year 
increase in the number of reported cases. This, and the extent 
to which HIV is spreading throughout other countries of the 
world, mean that AIDS is likely to be a major threat to the 
public health in Britain for many years to come.

1 3 Conclusions

Over the last 150 years, morbidity and mortality from STDs 
have shown marked changes, largely as a result of effective 
treatment, but changes in incidence may also have been in
fluenced by changing patterns of sexual behaviour.

Sexually transmitted diseases were responsible for consider
able mortality and morbidity before both the setting up of 
specialist clinics and the advent of penicillin. In spite of a 
subsequent reduction in the sequelae of STDs, the number of 
cases diagnosed within clinics continues to increase (e.g. 
chlamydial infection, genital herpes and warts), even though 
there have been reductions in the number of patients with 
syphilis and gonorrhoea.

The network of clinics within the United Kingdom provides 
an effective platform for the control of all STDs and HIV 
infection. However, it is essential to promote the primary pre
vention of STDs through effective health education. This is 
particularly important with the advent of HIV infection, but 
also because of the increase in other viral STDs (particularly 
genital warts and herpes) for which there is as yet no cure.
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Chapter J ^7

Time trends in cancer incidence and mortality in 
England and Wales

By
Anthony Swerdlow, Richard Doll 
and Isobel dos Santos Silva

Summary

“ Cancer is one of the main causes of morbidity and death in England and Wales - almost a quarter of a million cases are 
registered each year and over 140,000 people die of cancer, a quarter of all deaths.

- The chapter considers trends in mortality over the period 1970-91 and incidence over the period 1971-87, for those 
aged 15-84 in England and Wales.

“ Mortality from cancer overall at ages 15-84 has decreased by 5 per cent in men and increased by 9 per cent in women. 
Trends varied by age. In men, decreases have occurred at all ages below 70; above this age there has been a small 
increase. In women, there have been decreases below age 50 and increases at ages 50 and above.

— Incidence rates of all cancers have increased by 8 per cent in men and 17 per cent in women. At each age-group, 
incidence rates either increased or remained little changed. The difference between the trends in mortality and inci
dence at young ages largely reflects improved survival for a few cancers, as a result of greatly improved treatment.

— Lung cancer is the most common fatal cancer in men. Lung cancer mortality has decreased at all ages in men and at 
ages under 50 in women, but has increased in women aged 50 and above. These trends largely reflect trends in 
cigarette smoking.

“ The most common fatal cancer in women is breast cancer. Mortality rates from this tumour have decreased in women 
aged under 50, but at older ages rates increased until 1985-89, although not subsequently.

- Trends for cancer of the oesophagus, stomach, colon and rectum, cervix, ovary, prostate, testis and brain, and Hodg
kin’s disease, non-Hodgkin’s lymphoma, myeloma and leukaemia, are also discussed. At older ages mortality from 
several of these malignancies has increased, but at younger ages there have been decreases for several malignancies, 
including large decreases for testicular cancer and Hodgkin’s disease as a result of improved treatment. Rates of 
several cancers that are important in old age are decreasing at younger ages, and these decreases are expected to 
spread progressively to older ages in the future; the outlook is, therefore, moderately encouraging.

17.1 Introduction

Cancer is one of the main causes of morbidity and death in 
England and Wales. Almost a quarter of a million cases are 
registered annually, and over 140,000 deaths - a quarter of 
all deaths - are certified annually as due to cancer. This chap
ter presents data on cancer incidence trends in England and 
Wales from 1971 to 1987 and cancer mortality trends from 
1970 to 1991. Because of limitations of space, cohort trends 
are not analysed and consideration is restricted to the most 
common cancer sites, plus certain other sites where recent 
trends have been of particular interest (see Table 17.1). Simi
lar data are, of course, also available for Scotland. For rea
sons of space, these are not presented here, but are briefly 
considered elsewhere in the volume, in particular in the chap
ter on morbidity data from health service utilisation.

17 2 Materials and methods

17.2.1 Mortality

Data were extracted from ONS mortality files on all deaths 
occurring in England and Wales in 1970-91 in residents, for 
which the underlying cause of death on the death certificate 
had been coded to a malignant neoplasm (International Clas
sification of Diseases Eighth Revision (ICD8) 140-209; ICD9 
140-208,238.4,289.8) (WHO, 1967,1978). In addition, we 
extracted data on death from nervous system tumours coded 
as benign or of uncertain or unspecified behaviour (ICD8 
225.O-.4, 225.9, 238.1-.5; ICD9 225,237.5-.6, 239.6). The 
deaths were categorised for analysis according to actual year 
of death, not year of registration of death as in previously 
published statistics. (The former is strictly correct for epide
miological investigation, although the difference is small since 
the great majority of deaths in any particular year are regis
tered in the same year.) Deaths were coded to ICD8 for deaths 
registered in 1970-78 and ICD9 for deaths registered from 
1979 onwards. Changes occurring from differences between 
the ICD8 and ICD9 codes were allowed for as in Swerdlow 
and dos Santos Silva (1993). Population data to give denomi
nators for calculation of rates were taken from ONS annual 
population estimates.

Age-standardised mortality rates by site were calculated for 
the periods 1970-74,1975-79,1980-84,1985-89 and 1990- 
91. These rates were calculated for the age-bands 15—34,35- 
49, 50-69, 70-84 and 15-84, in each case after direct 
standardisation by single year of age; more detailed age-spe
cific data will be published elsewhere. The 1981 population 
of England and Wales was used as the standard, since the 
purpose of the analyses was to compare rates in the country 
over time, not to compare rates between England and Wales 
and other countries. Age-standardised rates in each period 
are also presented as percentages of the 1970-74 age-stand
ardised rate, to provide a simple measure of the magnitude of 
the changes over time. We did not calculate rates at ages 85 
and above, because cause of death data at these ages are likely 
to be unreliable.

17.2.2 Incidence

Data were extracted from ONS cancer registration files on 
all cancers registered as incident in residents of England and 
Wales in 1971-87. The former year was the first after a re
organisation of national cancer registrations that improved 
the completeness of data collection; the latter was the most 
recent for which ONS held reasonably complete data at the 
time of data extraction for these analyses. Details of the na
tional cancer registration scheme from which the data de
rive, and of interpretational issues when using these data, can 
be found in Swerdlow (1986). Bridge coding between ICD 
revisions and calculation of age-standardised rates were con
ducted as for the mortality analyses. Rates were calculated 
for the periods 1971—74,1975—79,1980-84 and 1985-87.

Comparison between the magnitude of the changes in inci
dence and mortality over time needs to take into account 
several factors, and to be conducted with judgment. As the 
incidence data presented are for a shorter period than the mor
tality data, equal rates of change will lead to a larger percent
age change over the period for which data are available for 
mortality than for incidence. Mean percentage changes per 
annum would also not be entirely comparable, however. There 
is a lag between incidence and mortality from cancers, and 
the average duration of this lag varies by cancer site. The 
earlier years of mortality data in the present analyses, there
fore, correspond to years of incidence before those for which 
data are presented here.

Since the mortality data are available for a longer period and 
to a more recent date than those for incidence, they are pre
sented first.

17.3 Results

17.3.1 All cancers

Mortality
The trends in total certified cancer mortality have differed in 
men and women and at different ages. At 15-84 years, the 
mortality has decreased by 5 per cent in men but has increased 
by 9 per cent in women. In men, decreases have occurred at 
all ages under 70 years and have been most marked at young 
ages, with a decrease of over 30 per cent at ages 15—34. In 
contrast, there has been a small increase at ages 70-84 years. 
In women, the decrease has been less marked (about 20 per 
cent at ages under 50) and increases have occurred at all ages 
over 50, being greatest (almost 20 per cent) at ages 70-84 
years (see Table 17.2 and Figure 17.1).

Some of the increase at old ages is an artefact, due partly to a 
change in the rules for choosing the underlying cause of death 
when more than one cause was mentioned on the death 
certificate, and partly to a change in the practice of doctors. 
The first occurred in 1984 when a change was made to ONS 
cause coding rules, such that when the underlying cause from 
Part I of the death certificate was a terminal or non-specific
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Figure 17.1

Mortality from all cancer, by age and sex, England and Wales, 1970-91

condition, such as bronchopneumonia or heart failure, and 
Part II gave a major cause such as cancer, then the major 
cause was to be taken as underlying. This resulted in an in
crease of 4.8 per cent in deaths attributed to cancer at ages 75 
years and above, but only a 1.5 per cent increase for ages 
younger than this (Grulich et al., in press). The second was 
shown by an increasing tendency for doctors to describe can
cer (if known to be present) as the underlying cause of death 
rather than as an associated condition. Each of these artefacts 
was particularly marked for men with cancer of the prostate 
(Grulich et al., in press).

Incidence
Registered all-site cancer incidence rates increased by 8 per 
cent in men and 17 per cent in women. In men, there were 
substantial increases'at both ends of the age spectrum (15-34 
and 70-84 years) and little change in between. In women, 

rates have increased at all ages other than 35-49 years, at 
which the incidence remained fairly constant (see Table 17.2).

The difference between the trends in mortality and incidence 
at young ages largely reflects improvements in survival for a 
few cancers, as a result of greatly improved treatment. Dif
ferences at all ages may, in some instances, be artefactual, 
resulting from changes with time in the criteria for distin
guishing between benign and malignant tumours or from the 
introduction of screening, which may have resulted in the 
registration of cases that would not have appeared clinically 
for many years, if at all. Changes in the completeness of reg
istration could also have affected recorded trends in incidence, 
although the available evidence suggests that there has been 
little change in completeness for the country as a whole over 
the period considered (Swerdlow et al,, 1993). Part of the 
increase in both recorded incidence and mortality rates at older 

Figure 17.2

Mortality from cancer of the oesophagus, by age and sex, England and Wales, 1970-91

Year of death
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ages is likely to have been the result of improved diagnosis 
of solid cancers of some internal sites and haematological 
malignancies, mainly because of the introduction of more 
elaborate and reliable diagnostic technologies. The extent to 
which such factors have affected the trends differs for differ
ent cancers and is discussed below in relation to cancer of 
specific sites.

17.3.2 Cancer of the oesophagus

Mortality
The mortality rate from cancer of the oesophagus at ages 
15-84 has increased by a half in men and by a quarter in 
women over the study period (see Table 17.3 and Figure 17.2). 
In men, increases have occurred at each age-group over age 
34, although more at ages 50 and over than at 35^49. In 
women, there were also increases at ages 50 and above, but a 
decrease occurred at 35-49. At ages 15-34 years, the num
bers in both sexes were small and the trends were irregular.

Incidence
Incidence rates of oesophageal cancer also increased over the 
study period, again more for men (27 per cent at ages 15-84) 
than women (14 per cent) (see Table 17.3). In men, there 
were increases at each age, but substantially the greatest was 
at ages 15-34. In women, there were increases at ages 50 and 
above, a decrease at ages 35-49, and erratic trends based on 
small numbers at ages 15-34. For men, there was some indi
cation that recorded mortality rates may have risen more rap
idly than recorded incidence over a comparable period, which 
might reflect changes in registration or death certification 
practice for tumours of the lower third of the oesophagus and 
cardia.

The increases in oesophageal cancer rates are likely to reflect 

increasing per caput alcohol consumption since the end of 
the Second World War (Spring and Buss, 1977; Brewers & 
Licensed Retailers Association, 1994). Smoking is also a risk 
factor for oesophageal cancer, but smoking has declined since 
1960 in men and since the mid-1970s in women. Dietary de
ficiencies may also be involved in oesophageal cancer aeti
ology, and it is possible that the different trends in women 
and men may, to some extent, reflect sex-specific changes in 
diet and alcohol intake.

17.3.3 Cancer of the stomach

Mortality
Mortality rates from stomach cancer decreased steadily at 
each age-group in each sex, with decreases for ages 15-84 of 
42 per cent in males and 50 per cent in females over the 
period (see Table 17.4 and Figure 17.3). In each sex, the 
percentage decrease was greater at younger ages, except that 
trends at ages 15-34 were irregular, based on smaller numbers.

Incidence
Incidence rates also decreased in each sex (see Table 17.4). 
Again, the decrease was greater at younger ages, except that 
at 15-34 years, particularly in females, there was a poten
tially worrying reversal of the downward trend in recent years.

The decreasing rates of stomach cancer form part of a pat
tern of decreases across the Western world, including Brit
ain, over several decades. The reason is uncertain, but it seems 
likely that improved food storage, notably by refrigeration, 
and greater availability of fresh fruit and vegetables in the 
diet (MAFF, 1991) may be at least part of the reason. Im
provement in social conditions early in life leading to de
creased infection with Helicobacter pylori may also have 
played a part.

Percentage of 1970-74 rate

Figure 17.3

Mortality from cancer of the stomach, bj age and sex, England and Wales, 1970-91
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Figure 17.4

Mortality from cancer of the colon and rectum, by age and sex, England and Wales, 1970-91

17.3.4 Cancers of the colon and rectum

Mortality
Mortality from cancers of the colon and rectum at ages 
15-84 decreased slightly in men and by almost 20 per cent in 
women over the study period (see Figure 17.4). Trends 
diverged by age in men: at ages under 50, rates decreased 
markedly whereas at ages 50 and above, rates did not. In 
women, rates decreased in all age-groups, particularly the 
youngest.

Incidence
Incidence of cancers of the colon and rectum at ages 50 and 
above increased in men and was unchanged in women over 
the study period, whereas at younger ages there were decreases 
(see Table 17.5). The net result for ages 15-84 was a 6 per 
cent increase in men and no change in women.

The more downward trend in mortality than incidence rates 
for colon and rectal cancers corresponds with improvements 
in survival over the last 20 years. Some of the decrease in 
incidence at young ages could be due to better case finding 
and treatment of familial adenomatous polyposis, but the con
dition is not common enough (about 1/8,000) to account for 
all of the decrease. The decline in incidence at younger ages 
contrasts with rising incidence rates recorded in most Euro
pean countries (Coleman et al., 1993), although decreases 
have been seen in certain parts of Australasia and North 
America. Since dietary factors are probably the main cause 
of colorectal cancers, the decreasing incidence at younger 
ages in England and Wales is likely to be due to changes in 
diet - for instance, decreases in fat consumption and increases 
in intake of fresh fruit and vegetables (MAFF, 1991) - al
though the precise components are not known.

Percentage of 1970-74 rate

Figure 17.5

Mortality from cancer of the lung, by age and sex. England and Wales. 1970—91

17.3.5 Cancer of the lung

Mortality
T ung cancer is the most common fatal cancer in men in Eng
land and Wales. Mortality rates decreased progressively 
throughout the study period at ages under 70, especially at 
young ages (see Figure 17.5). At ages 70-84, the rate increased 
until 1980-84 but decreased thereafter. In women, for whom 
rates were substantially lower than in men, the changes were 
less favourable. Rates rose markedly at ages 50 and over and 
declined at younger ages, but by much less than in men of 
similar ages. As a result of the differences in trend by sex, the 
female rate (0.18 per 100,000 per year) at ages 15-34 in 
1990-91 was close to that for males (0.24 per 100,000) 
whereas 20 years earlier, the male rate had been three times 
that in females.

Incidence
Lung cancer incidence trends were fairly similar to those for 
mortality (see Table 17.6). There were large decreases in the 
rates for men under age 70 and an increase, followed by a 
decrease, at ages 70-84. In women, rates increased greatly at 
ages over 50, but declined at ages 35-49, and declined at 
ages 15-34 up to 1984, but then increased. In 1985-87, at 
ages 15-34, the incidence rate in women (0.68 per 100,000) 
was slightly greater than that in men (0.60 per 100,000), and 
in each sex the incidence rate was over twice the correspond
ing mortality rate. In contrast, at other age-groups and in ear
lier years, mortality rates were only slightly below incidence 
rates, reflecting the poor survival from this cancer. Judging 
from available national data on survival, which are some
what out of date (OPCS, 1986), the high incidence to mortal
ity ratio at young ages in recent years is not explicable by 
survival. It is based on modest numbers, may be due to chance, 
and needs re-examination as future data become available.

The trends in lung cancer rates in men and women essen

tially reflect trends in smoking habits and tar contents of ciga
rettes over time. Consumption of cigarettes by men in Eng
land and Wales reached a peak in 1960 and has since 
diminished greatly, almost halving by 1985, whereas in 
women peak consumption was in the mid-1970s, with a lesser 
diminution since then. Tar yields of cigarettes have been drop
ping since the Second World War (Wald et al., 1988). A small 
part of the decreasing rates may also be attributable to the 
massive reduction in air pollution in urban areas in England 
and Wales over the last 40 years (Doll, 1990). The chapter on 
trends in smoking-related diseases presents further discus
sion of these issues.

17.3.6 Malignant melanoma of the skin

Mortality
The mortality rate from cutaneous melanoma at ages 15-84 
doubled in men and increased by 50 per cent in women from 
1970-74 to 1990-91 (see Figure 17.6). The increase has been 
greater at older ages than at younger; indeed, at ages 15-34, 
rates have been steady (men) or slightly decreasing (women) 
and at 35-49 the increase has been substantial only in men.

Incidence
Incidence rates for cutaneous melanoma have increased in 
all age-groups over the study period (see Table 17.7). The 
increases were around twofold in each sex and age-group, 
generally slightly greater for men than women and greater 
for ages 35 and over than for ages 15-34. For the years for 
which both mortality and incidence data were available, the 
incidence rates of melanoma increased more steeply than the 
mortality rates.

Cutaneous melanoma incidence has been rising rapidly in 
white populations around the world for several decades. The 
likely reason in England and Wales, as in other countries, is

Percentage of 1970-74 rate

Figure 17.6

Mortality from malignant melanoma of skin, by age and sex. England and Viales, 1970-91
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Figure 17.7

Mortality from cancer of female breast, by age, 
England and Wales, 1970-91

1970-74 1980-84 1990-91

Year of death

Percentage change m rate 
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an increase in intermittent sun exposure of untanned skin, on 
beach holidays and in other leisure pursuits. The greater rate 
of increase for melanoma incidence than mortality in Eng
land and Wales is also seen in data for other white populations. 
It is partly a result of improved treatment and of earlier pres
entation of melanomas at a stage when they can be treated 
more successfully. Also, however, there has probably been 
an increase in the tendency to biopsy melanocytic lesions of 
borderline malignancy.

17.3.7 Breast cancer in women

Mortality
Breast cancer mortality in women decreased by about 15 per 
cent at ages under 50, with a greater rate of decrease after 
1989 than previously (see Figure 17.7). At ages 50 and above, 
rates increased up to 1989, but since then they have declined 
at ages 50-69 and stabilised at ages 70-84, to give overall 
increases of 6 per cent at ages 50-69 and 23 per cent at 
70-84 through the study period. Although small in percent
age terms, these increases are numerically important because 
breast cancer is so common. Part, but not most, of the in
crease in the Oldest age-group Can be accounted for by changes 
in ONS rules for coding cause of death (see Section 17.3.1),

Incidence
Breast cancer incidence in women has remained virtually 
unchanged at ages under 50, and increased by just over 10 
per cent at ages 50 and above (see Table 17.8).

For the years for which both incidence and mortality data 
were available, the trends were similar for each, suggesting 
that survival has not changed substantially. Direct informa
tion on survival from cancer in England and Wales through
out the period are not available, but for selected registries 
survival data for cancers incident 1978-80 to 1983-85 have 
been published (Berrino et al., 1’995); these stew only a slight
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Figure 17.8

Mortality from cancer of the cervix, by age, 
England and Wales, 1970-91

Year af death

improvement in breast cancer survival between these years. 
For the most recent years, however, the downturn (or, at the 
oldest ages, stabilisation) of mortality rates gives more 
grounds for optimism. This might reflect the increasing use 
of tamoxifen and other treatments of proven efficacy (Early 
Breast Cancer Triatists’ Collaborative Group, 1992). The rea
sons for the increasing incidence of breast cancer at older 
ages are unclear: earlier age at menarche (Dann and Roberts, 
1993), perhaps consequent on better diet in childhood, and 
changes in childbearing patterns (dos Santos Silva and 
Swerdlow, 1995), will have contributed. The reduction in the 
most recent years is discussed further by Beral et al. (1995).

17.3.8 Cancer of the cervix uteri

Mortality
The mortality rate from cervical cancer at ages 15-84 dinun
ished over the period by about a quarter, but this overall trend 
disguised differing trends by age (see Figure 17.8), At ages 
15-34, the rate more than doubled from 1970-74 to 1985- 
89, although there was some diminution thereafter. In con
trast, at ages 50-69, the rate decreased throughout the period, 
by oyer 40 per cent in total. At other age-groups the changes 
were comparatively small: there was a slight decrease at ages 
35-49, and a 20 per cent decrease at ages 70-84.

Incidence
In incidence data, there was a fairly similar pattern (see 
Table 17.9), At ages 15-34, the rate in 1985-87 was twice 
that in 197'1-74. At ages 35-49, there was an initial decrease 
but then an increase and at older ages:, rates decreased mod
erately over the period.

Recorded rates of cervical cancer are potentially influenced 
by the proportion of uterine Cancers for which the exact site 
is not specified. These tumours are coded to a different 
3-digit ICD code from cervix. In the England and Wales data 

for the study period, however, the percentage of uterine can
cers whose site was unspecified was not large (around 10 per 
cent of all uterine cancer deaths and 5 per cent of all uterine 
cancer registrations). The changes in rates of unspecified uter
ine cancers (e.g. 0.20 per 100,000 increase for mortality, 0.03 
per 100,000 increase for incidence, for ages 15-84 for the 
period overall) Were too small to explain the changes in re
corded cervical cancer rates. The aetiology of cervical can
cer relates mainly to a sexually transmitted infection, the 
evidence pointing to types of the human papilloma virus. Past 
time trends in cervical cancer mortality up to 1971, by birth 
cohort, have been shown by Beral (1974) to parallel closely 
changes in sexually transmitted disease incidence rates. The 
recent increase in cervical cancer rates in young women is 
likely also to be due to greater exposures to oncogenic sexu
ally transmitted infection at young ages, following widespread 
use of the oral contraceptive pill (winch may also have an 
independent effect in increasing risk). The fact that the in
crease occurred for mortality as well as incidence indicates 
that it was not the result of increased case-finding due to 
screening, or to changes in diagnostic criteria for malignancy 
in borderline malignant lesions. The increase in rates in young 
women in the United Kingdom is not unique in direction in
ternationally, but is unusually large (Coleman et al., 1993).

Incidence
Tn incidence data, the decreases at younger ages were less 
than in mortality data and the increases at ages 50 and over 
were greater (see Table 17.10).

The main known factors affecting risk of ovarian cancer are 
parity and oral contraceptive use. Past ovarian cancer 
mortality trends in England and Wales have been shown to 
correlate well with changes in mean parity (Beral et al., 1978), 
and the recent decreases at younger ages are probably due to 
oral contraceptive use (dos Santos Silva and Swerdlow, 1995). 
The more favourable trends for mortality than for incidence 
at ages under 70 are probably a result of better survival, with 
the introduction of chemotherapy for ovarian cancers. The 
limited data available on survival in England and Wales show 
modest improvements between cases diagnosed 1978—80 and 
those diagnosed 1983-85 (Berrino eta/., 1995).

17.3.10 Cancer of the prostate

Mortality
Very few deaths occurred from cancer of the prostate at ages 
under 35 (see Figure 17.10). At older ages the mortality rate 
increased by about 40-50 per cent over the period overall, 
after an initial decrease at ages 35-49 only.

17.3.9 Cancer of the ovary

Mortality
At ages under 50 years, the ovarian cancer mortality rate de
creased, reaching about 60 per cent of its 1970-74 value by 
1990-91 (see Figure 17.9). At ages 50-69, there was no 
change in mortality over the period and at ages 70-84, the 
rate increased by over 20 per cent. The aggregate of these 
divergent trends left the rate for ages 15-84 little altered over 
time.

Figure 17.9

Mortality from cancer of the ovary, by age, 
England and Wales, 1970-91

Incidence
Incidence rates of cancer of tile prostate also increased, by 30 
per cent for ages 15-84 and by fairly similar amounts at each 
age group except 15—34 (see Table 17.11). At this latter age 
rates were erratic, based on small numbers, with a particu
larly high rate in 1985-87.

Asymptomatic carcinoma of the prostate is common and can 
often be found at prostatectomy or autopsy in older men. There 
is, therefore, considerable scope for artefactual increases in 
recorded prostatic cancer incidence and mortality rates from 
the increasing use of transurethral resection of the prostate to 
treat benign hypertrophy (Potosky et al., 1990). The impact 
of diagnostic artefact on the mortality trends is likely to have 
been much smaller, however. Part of the increase in mortal
ity, especially at older ages, is due to a change in ONS cod
ing procedures and, probably, a part is due also to change in 
certification practice (see section 17.3.1). Much of the mor
tality increase, however, is likely to have been real,

17.3.11 Cancer of the testis

Mortality
Mortality rates from testicular cancer decreased steeply in 
each age-group, especially at the youngest ages, during the 
study period (see Figure 17.11). The rate for ages 15—84 in 
1990-91 was 40 per cent of that in 1970-74. The trends in 
incidence for this malignancy, however, were different. At 
ages under 50, rates increased by over 40 per cent, at 50-69 
by almost 20 per cent and only at 70-84 was there a decrease, 
of almost 10 per cent (see Table 17.12).

Incidence
The increasing incidence of testicular cancer at younger ages
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Figure 17.10

Mortality from cancer of the prostate, by age, 
England and Wales, 1970-91

Figure 17.11

Mortality from cancer of the testis, by age, 
England and Wales, 1970-91

is part of a long-term increase which has taken place for at 
least 80 years (Davies, 1981), the reasons for which are not 
known. Recent evidence has suggested that prenatal expo
sure to high levels of maternal oestrogens (Henderson et al., 
1983) or early puberty and lack of exercise (Forman et al., 
1994) might be partly responsible. The decreasing mortality, 
despite increasing incidence, reflects the great successes of 
radiotherapy and chemotherapy for this tumour.

17.3.12 Cancer of the brain and other nervous system

Mortality
Mortality from malignancy of the nervous system showed a 
similar pattern in each sex: rates at ages under 50 showed no

change or a small decline, whereas rates at ages 50-69 in
creased by about a quarter and at 70-84 by almost 200 per 
cent (see Figure 17.12). Since clinical differentiation between 
malignant and benign nervous system tumours can be diffi
cult, we also analysed trends for deaths from all neoplasms 
of the nervous system, whether reported as benign, malig
nant, or of uncertain or unknown behaviour (not shown in 
Figure 17.12 and Table 17.12). The increases for this cat
egory were generally slightly less and the decreases slightly 
greater, than in the analysis for malignancies of the nervous 
system. The same general pattern by age was, however, 
present: large increases in rates occurred at ages 70-84, there 
were small increases at ages 50-69 and, at ages under 50, 
there were decreases of 15 per cent to 30 per cent over the 
study period.

Figure 17.12

Mortality from cancer of the nervous system, by age and sex, England and Wales, 1970-91
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Incidence
The trends for incidence were similar. Rates of nervous sys
tem malignancy doubled at ages 70-84 and changed by 10 
per cent or less at younger ages (see Table 17.13). Rates of 
all neoplasms of the nervous system generally showed a 
slightly more upward trend than malignancies of the nervous 
system, but not greatly so.

The increases in recorded incidence and mortality from nerv
ous system tumours at older ages have been seen in many 
countries and appear to be, at least in part, a reflection of 
more complete diagnosis, especially with the introduction of 
computerised axial tomography (CAT) scans. It is uncertain 
whether there is also a real component to the increase. The 
decreasing mortality at young ages, greater for all nervous 
system tumours than for those coded to malignancy, is likely 
to be due to better treatment of benign tumours plus, possi
bly, some improvement in diagnostic precision.

17.3.13 Hodgkin’s disease

Mortality
The mortality rate from Hodgkin’s disease in males decreased 
by 60 per cent at ages 15-84 over the study period, with al
most identical decreases at each age-group within this (see 
Figure 17.13). In females, there was a similar decrease for 
ages 15-84, again with no clear variation by age. The im
provement in mortality in females aged 15-34 ceased for the 
most recent period (1990-91), but this was based on smaller 
numbers than for the other periods in the analysis.

Incidence
There were also substantial decreases in incidence of Hodg
kin’s disease, although less marked than those for mortality 
(see Table 17.14). For ages 15-84, incidence decreased by 
27 per cent in men and 19 per cent in women from 1971-87, 
with decreases of around 40 per cent in each sex at ages 50 

and above, a smaller decrease in each sex at ages 35—49 and 
in men aged 15-34, and an increase in women aged 15-34.

The large decreases in mortality from Hodgkin’s disease with
out comparable decreases in incidence, reflect the great im
provements in survival that have been brought about by 
intensive chemotherapy and radiotherapy over the last 25 
years. Part of the reason for the decrease in incidence rates is 
a tendency for certain histological types of lymphoma (nota
bly lymphocyte depleted malignancies), which used to be clas
sified to Hodgkin’s disease, to be categorised instead as 
non-Hodgkin’s lymphoma (G Vaughan Hudson, personal 
communication). This does not explain most of the decrease 
in incidence rates, however, the reason for which remains 
unknown.

17.3.14 Non-Hodgkin’s lymphoma

Mortality
The mortality rate from non-Hodgkin’s lymphoma (NHL) has 
almost doubled for ages 15-84 in each sex over the period, 
but within this there has been a clear variation in secular trend 
by age (see Figure 17.14). At ages 70-84, there were increases 
of 130 per cent in each sex, at ages 35-69 there were smaller 
increases and at ages 15-34 there were decreases of 13 per 
cent in males and 27 per cent in females.

Incidence
In incidence data too there was an almost doubling of rates in 
each sex over the study period, with the largest increases at 
older ages (see Table 17.15). Unlike the mortality data, how
ever, there were increases (of 10-20 per cent) even at ages 
15-34. A small part of the increase in NHL incidence can 
be explained by the advent of AIDS-associated NHL and by 
NHL occurring after immunosuppression for organ transplan
tation. Lymphomas due to these causes are much too rare, 
however, to explain more than a small proportion of the rise

Figure 17.13

Mortality from Hodgkin’s disease, by age and sex. England and Wales, 1970-91
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Figure 17.14

Mortality from non-Hodgkin’s lymphoma, by age and sex, England and Wales, 1970-91

Percentage of ITO- 74 rale

and they mainly affect trends at younger ages, which are not 
those at which the largest increases in incidence rates have 
occurred. Several other factors .including pesticides and 
phenoxyherbicides, have been suggested as possible causes 
of NHL and of its increasing incidence, but their aetiological 
roles remain uncertain. A minor part of the increase is the 
result of transfer of cases in recent years that would previ
ously have been categorised as Hodgkin’s disease (see above). 
A part of the increase in rates might also have occurred through 
improved coding of lymphomas of sites other than lymph 
nodes (e.g. of stomach, brain and testis) which, according to 
the ICD should be coded to NHL, but if the histology was not 
stated or the ICD was not followed correctly, would be coded 
to the ICD code of the extra-nodal site. This could not ac
count for the full magnitude of the increases, however, since 
lymphomas of extra-nodal sites account for only about 20 

per cent of the total (Coleman et al., 1993). A pathology re
view in Yorkshire of cases over a 20-year period, concluded 
that the large increase in NHL rates that had occurred was 
not an artefact of changed pathological criteria or changes in 
registration completeness or coding (Barnes et al., 1986).

Improved diagnostic investigation might have been involved 
in the rising rates, but it seems unlikely that artefacts can 
fully account for the increase. There may well have been a 
large real increase in incidence.

The divergent trends for incidence and mortality from NHL 
at young ages are due to the introduction and then 
improvement in intensive chemotherapy. This treatment 
cannot be used aggressively at older ages, which may explain 
the lesser divergence between incidence and mortality trends 
at these ages.

Figure 17.15

Mortality from multiple myeloma, by age and sex, England and Wales, 1970-91

Percentage of 1970 74 rate
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17.3.15 Multiple myeloma

17.3.16 Leukaemia

The trends in myeloma in England and Wales accord with a 
pattern seen in whites in many Western countries, of increase 
in risk of myeloma at older ages, but stabilisation or even 
decreases at younger ages (Coleman et al., 1993; Cuzick, 
1994). The increases have generally been greatest where re
corded rates were initially low, and least or absent in places 
where (Eagnostic completeness is likely to have been high 
initially. There is no known cause of myeloma that could 
account for the increasing rates at older ages in England and 
Wales, and it is not obvious what aetiological factor might 

Mortality
Mortality rates from leukaemia in England and Wales have 
decreased at younger, but not at older, ages over the period 
(see Figure 17.16). In males aged under 50, rates have de
creased by about a quarter and, in females of this age, by 
about a third. At ages 50-69 in each sex, however, rates have 
not altered and at 70-84, rates have increased by about 15 
per cent in each sex.

Mortality
Mortality rates from myeloma at ages 15—84 increased by 
about 50 per cent in each sex up to 1985-89, but then ceased 
to rise (see Figure 17.15). At ages under 50, there was no 
consistent change over the study period, whereas at ages SO- 
64, there were increases in each sex of about a quarter until 
1985-1989 and then a levelling off. At ages 70-84, the rate 
doubled in men Mid increased by two thirds in women up to 
1985-89, but then levelled off or decreased slightly to 1990- 

91.

Incidence
Incidence rates for myeloma showed a similar pattern of slight 
change at young ages but large increases at the oldest ages 
(see Table 17.16). At ages 15-34, trends were erratic, based 
on small numbers; at 35-49, there were increases of around 
10 per cent; at 50-69, increases of 20 per cent to 25 per cent; 
and at ages 70-84, there was a doubling of the rate in males 
and an increase of about a half in females. The increases at 
older ages continued until the last period of incidence data, 
for 1985-87, but since the incidence data did not extend be
yond 1987 and survival from myeloma is poor, we were un
able to determine whether the cessation of increase in 
mortality rates since 1985—89 had parallels in incidence rates.

Incidence
Incidence data showed similar trends to those for mortality 
at older, but not at younger, ages (see Table 17.17). At 70-84, 
rates have increased by around 20 per cent and, at 50-69, 
they have remained little changed. At ages under 50, the 
changes were slight.

The rise in incidence and mortality rates from leukaemia at 
ages 70-84 may reflect improved diagnosis and for mortal
ity, it partly reflects changes in ONS coding rules (see sec
tion 17.3.1). Some increase in incidence may also have 

lead to large increases in rates in each sex at older ages but 
not younger. Improved diagnosis, however, might plausibly 
affect most strongly those groups in whom underdiagnosis 
was initially greatest, which might well be older age-groups 
and populations in areas with initially low recorded rates. It 
is possible that the increases in rates are entirely artefactual, 
although the differential rate of increase for males and 
females argues against this (Cuzick, 1994). Alternatively, the 
increase (or part of it) could be a cohort effect, resulting from 
an increase in the prevalence of carcinogenic factors in the 
first half of the century, which ceased some three or four 
decades ago. The reason for the apparent increase is unlikely 
to be clear until more is known about the aetiology of this 
malignancy.

Figure 17.16
Mortality from leukaemia, by age and sex, England and Wales, 1970-91
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occurred, however. The substantial decreases in mortality at 
younger ages, without corresponding decreases in incidence, 
are due to improved survival from better treatment (chemo
therapy and bone marrow transplantation).

17.3.17 Cancer of unspecified primary site

Mortality
Mortality certified to cancer of unspecified site has shown 
one of the largest increases of any 3-digit ICD cancer code 
over the study period, with all-age rates more than trebling in 
each sex (see Figure 17.17). Although an increase occurred 
in each age-group, its extent was greatest at older ages. In 
each sex and age-group, a particularly steep increase occurred 
from 1975-79 to 1980-84 but, except at ages 15-34 in males 
and 35-49 in females, the increase between these two 
quinquennia did not account for the full extent of the rise 
over the study period, and there were increases in mortality 
rates both before and after these dates. Examination of data 
by single calendar year (not presented in Figure 17.7) shows 
that the large increase after 1975 took place mainly over the 
years 1978 to 1982 and was not simply related to the change 
of ICD revision in 1979. Examination of data for 1978, which 
were double-coded to ICD8 and 9 (OPCS, 1983), also leads 
to the conclusion that the increase was not due primarily to 
the change in ICD revision.

Incidence
In incidence data too, there has been a steep increase at each 
age-group in cancer of unspecified site, except in women aged 
35-49, for whom the increase was only 9 per cent (see Table 
17.18). Unlike the mortality data, the increase between 1975- 
79 and 1980-84 was, in general, at no greater rate than sub
sequently (although it was in several instances greater than 
the rise up to 1975-79).

The increases in rates of cancer of unspecified primary site 
are large, but the reasons for them are unclear. They may 
reflect a diminishing tendency to investigate the site of pri
mary cancer in patients with metastases who are terminally 
ill, and/or poorer specification of cancer information on death 
certificates and cancer registrations. It is also possible that 
there has been an increase in incidence of cancers that 
metastasise early and aggressively. The rapidity of the in-, 
crease in rates over a small number of years, especially for 
mortality, however, argues that at the least, the majority of 
the apparent change must be artefactual. More information 
on the impact of the increase can be found in Grulich et al. 
(in press).

17.4 Conclusions

Cancer mortality has fallen over the last 20 years in men un
der age 70 and in women under 50, as a consequence of both 
improved treatment and reduced risk. Improved treatment has 
resulted in dramatic decreases in mortality from testicular 
cancer and Hodgkin’s disease in a reduction in mortality from 
leukaemia, and has contributed to a reduction in mortality 
from cancers of the ovary and the large bowel. Reductions in 
risk have brought about large reductions in mortality from 
cancers of the lung and stomach. Reductions in incidence 
have also contributed to the reduced mortality from cancers 
of the ovary and large bowel. For some cancers, however, 
incidence rates have increased, most notably for melanoma 
and testicular cancer and, to a lesser extent, for non-Hodg- 
kin’s lymphoma, all of which have been increasing in inci
dence for several decades, and for oesophageal cancer in men 
and cervical cancer, which have been increasing only since 
1960. All of these increases are largely real and reflect in
creases in risk.

At other ages (over 70 in men and over 50 in women) mortal
ity has risen, most markedly in women. Increases have been 
seen in the incidence and mortality from oesophageal cancer, 
lung cancer in women, melanoma, cancers of the breast, ovary, 
prostate, brain and nervous system, non-Hodgkin’s lym
phoma, myeloma and cancer of unspecified sites. With the 
exception of cancer of the brain and myeloma, the mortality 
increases must be presumed to be largely, if not wholly, real. 
The increases in both the incidence and mortality attributed 
to cancer of the brain and myeloma may, exceptionally, have 
been due to greatly improved methods of diagnosis. Among 
the types of cancer reviewed here, large downward trends in 
mortality have occurred only for Hodgkin’s disease, as a 
result of improved treatment, and for stomach cancer, lung 
cancer in men and cervical cancer as a result of decreases in 
risk, reflected in decreases in incidence. Why there should 
have been an increase in mortality attributed to cancer of un
specified sites is unclear; it must imply that some of the de
crease in the mortality of some specified cancers is artefactual 
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and/or that the increase in some other cancers has been un
derestimated.

Considered by itself, the increase in mortality in the older 
age-groups is disturbing. It should not, however, be inter
preted to mean that efforts to control the risk of cancer have 
failed. Cohort effects may take many years to wear off, as 
has been shown in the case of lung cancer and cigarette smok
ing, and increases in old age commonly reflect increases in 
the prevalence of carcinogenic hazards in the distant past.

Rates of several of the cancers that are most important in old 
age are decreasing at young ages and these decreases are ex
pected to spread progressively to older ages. Although there 
are several types of cancer that are increasing for unknown 
reasons which require urgent attention, there have been ma
jor advances in both the treatment and prevention of some 
other cancers and the outlook for the immediate future is 
moderately encouraging.

Mortality from cancer of unspecified site, by age and sex, England and Wales, 1970-91
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Table 17.1

AH cancers: mortality 1970-91 and incidence 1971-87, England and Wales
Ages 15-84

Mortality (average number of deaths per year)*

1970-74 1975-79
Males 

1980-84 1985-89 1990-91
Females

1970-74 1975-79 1980-84 1985-89 1990-91

All cancers 60,381 63,578 66,115 68,448 68,198 49,117 52,143 55,003 58,190 57,722

Oesophagus 1,683 1,899 2,214 2,673 2,956 1,209 1,360 1.453 1,597 1,708
Stomach 6,869 6,444 5,916 5,336 4,702 4,523 4,127 3,552 3,037 2.581
Colon and rec turn 6,807 7,087 7.267 7,604 7,666 7,541 7,604 7,264 7,104 6,764
Lung 25,193 25,975 25,457 23,744 22,067 5,683 6,981 8,421 9,630 9,958
Malignant melanoma of skin 253 318 399 449 548 332 399 453 527 528

Breast (female) - 'iitiitt! - 10,390 10,963 11,454 12,089 11,761
Cervix - -1 iMSWSSHiSMOS 2.150 2,054 1,880 1,821 1,612
Ovary - •s - 3,468 3,575 ' 3,566 3,618 3,625
Prostate 3,601 4,100 4,795 6,163 IIW) Mt
Testis 246 234 160 124 116 'fKiiiHiggtn. - ■l/KItitHllll

Nervous system 1,085 1.194 1,271 ■ .449 1,495 792 875 946 1,083 1,087
Hodgkin’s disease 475 394 315 250 2<r 249 197 174 148
Non-Hodgkin’s lymphoma 864 987 1,226 1,599 1,799 lOHI 858 1,042 1,348 1,503
Multiple myeloma 545 682 792 986 948 574 668 757 907 907
Leukaemia 1,406 1,509 1,645 1,726 1,686 1,153 1,253 1,310 1,385 1,289

Unspecifiedsite 1,311 1,967 3,789 4,691 5,100 1,455 2,076 3,809 4,564 4,935

Incidence (average number of cases per year)*

Males Females
1971-74 1975-79 1980-84 1985-87 1971-74 1975-79 1980-84 1985-87

All cancers 83,812 90,876 99,509 101.430 78,284 84,535 ; 92,444 95,805

Oesophagus 1,748 1,985 2,222 2,488 1,316 1,481 1,594 1,625
Stomach 7,048 6,927 6,916 6,288 4,550 4,406 4,038 83,55!
Colon and rectum 9,512 10,368 11,452 1.502 10 134 10,842 11,338 ■ '.•'I4
Lung 25,982 26,919 26,851 24.59) 6,015 7,353 9,124 9,859
Malignant melanoma of skin 441 571 766 1,040 894 1,085 1,457 1,863

Breast (female) - ''' : -■ 19.597 20,349 21.252 22,075
Cervix ' - 3,982 3.861 3,944 3,981
Ovary - & J \ 3,985 4,163 4,477 4,508
Prostate 6 072 7,124 8,775 9,581 * s - - .A m k ■!

Testis 678 759 890 1,035 ■ "el ''.Y'1- . HUS <'

Nervous system 1,274 1,309 1,508 1,533 951 961 1,142 1,139
Hodgkin’s disease 836 790 728 659 535 505 510 465
Non-Hodgkin’s lymphoma 1,258 1,573 2,076 2,498 1,084 1,353 1,784 2,119
Multiple myeloma 711 890 1,044 1,165 724 850 986 1,050
Leukaemia 1,738 1,897 2,146 2,105 1.358 1,514 1,670 1,643

Unspecified site 1,353 1,538 2,132 2,559 1,356 1,681 2,277 2,591
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Table 17.2

All malignant neoplasms: mortality 1970-91 and incidence 1971-87,1England and Wales

Mortality
Males Females

Age-group 1970-74 1975-79 1980-84 1985-89 1990-91 1970-74 1975-79 1980-84 1985-89 1990-91

15-34 n \ 4,139 4,281 3,906 3,651 1,381 3,465 3,793 3,994 3,702 1,389
rate 12.24 11.86 10.45 9.61 8.81 10.91 10.96 11.08 10.28 9.20
% 100 96.9 85.3 78.5 71.9 100 100.5 101 6 94.3 84.4

35-49 n 16,481 14,530 13,705 13,961 5.667 21,743 19,381 18,625 19,737 7,801
rate 71 03 65.74 61.38 58.50 55.89 93.90 88.97 84.58 82.95 77.06
% 100 92.6 86.4 82.4 78.7 100 94.8 90.1 88.3 82 1

50-69 n 159,131 155,573 147,185 142,764 55,461 114,396 117,731 117,110 116,903 44.847
rate 606.95 593.18 573.93 554.85 534.67 389.20 405.86 418.87 427.34 414.88
% 100 97.7 94.6 91.4 88.1 100 104.3 107.6 109.8 106.6

70-84 1£~ ' 122,153 143,504 165,779 181,865 73,886 105,983 119,810 135,287 150,610 61,407
rate 1,781.24 1,853.10 1,884.28 1,928.35 1,894.18 879.96 916.35 953.90 1,028.22 1.042.96
% 100 104.0 105.8 108.3 106.3 100 104.1 108.4 116.9 118.5

15-84 301,904 317,888 330,575 342,241 136,395 245,587 260,715 275,016 290,952 115,444
rate 350.10 351.50 347.49 345.28 335 71 255.41 264.09 272.05 284.10 281.00
% IIHI 100.4 99.3 98.6 95.9 100 103.4 106.5 111.2 110.0

Incidence Males Females
1971-74 1975-79 1980-84 1985-87 1971-74 1975-79 1980-84 1985-87

15-34 n 7,073 9,693 10,177 6,609 8,412 12,123 13,537 8,823
rate 25.94 26.73 27.21 29.04 32.78 34.82 37.53 40.9
% 100 103.1 1049 112.0 100 106.2 114 5 124.8

35-49 Rte?% 23,191 27,478 27,739 17,349 39,781 46,894 48,481 32,177
rate 126.64 124.73 123.95 122.05 218.96 216.48 219.67 227.44
% 100 98.5 97 9 96.4 100 98.9 100.3 103.9

50-69 180,163 229,461 229,589 132,892 149,663 195,489 201,117 118,594
rate 855.91 875.38 895.39 874.04 634.62 673.8 719.49 728.48
% 100 102.3 104.6 102.1 100 106.2 113.4 114.8

70-84 n 124,822 187,748 230,039 147,440 115,281 168,171 199,083 127,820
rate 2,250.48 2,421.02 2,616.51 2,616.74 1,185.62 1,283.92 1,404.81 1,451.74
% 100 107.6 116.3 1163 100 108.3 118.5 122 5

15-84 n 335,249 454,380 497,544 304,290 313,137 422,677 462,218 287,414
rate 479.51 500.27 523.6 518.06 401.48 426.33 457.59 469.53
% - 104.3 109 2 108.0 100 106.2 114.0 117.0

Rates: per 100,000 population, age-standardised by single year of age to the 1981 England and Wales population.
%: percentage of1970-74 rate for mortality, 1971-74for incidence.
All malignant neoplasms: 1CD8 140.0-209, ICD9 140.0-208.9,289.8,298.0.

* See Tables 17.2 to 17.18 for 1CD codes of the cancer sites presented.
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Cancer of oesophagus: mortality1970-91 and incidence 1971-87, England and Wales

Table 17.3

Mortality

1985-89 1990-91
Females 

1970-74 1975-79 1980-84 1985-89 1990-91Age-group 1970-74 1975-79
Males 

1980-84

15-34 n 26 35 38 50 14 14 12 10 7 8
rate 0.08 0.10 1.10 0.14 0.09 0.05 0.03 0.03 0.02 0.06
% 100 124.3 126.8 167.7 108.0 100 68.8 60.1 38.9 114.2

35-49 n ' 474 446 475 596 277 266 225 201 223 77
rate 2.01 2.01 2.13 2.51 2.74 1.14 1.03 0.92 0.95 . 0.78
% 100 99.6 105.8 124.5 135.9 . 100 90.2 80.6 83.7 68.5

50-69 n 4,425 4,984 5,571 6,453 2,768 2,372 2,593 2,549 2,568 1 108
rate 16.91 19.05 21.73 25.07 26.71 8.07 8.97 9.14 9.37 10.18
% 100 112.7 128.5 148.3 158.0 100 111.2 113.2 116.1 126.1

70-84 n 3,489 4,028 4,986 6,266 2,853 3,392 3,972 4,506 5,187 2,223
rate 50.87 52.07 56.69 66.93 74.17 28.22 30.46 31.72 35.08 37.33

100 . 1024 111.5 131.6 145.8 100 108.0 112.4 124.3 132.3

15-84 n 8,414 9,493 11,070 13,365 5,912 6,044 6,802 7 266 7,985 3,416
rate 9.77 10.47 11.66 13.61 14.75 ' 6.44 6.98 7.17 * 7.71 8.22
% 100 107.2 119.3 139.3 151.0 100 108.3 111.4 119.7 127.7

Incidence
Males Females :

1971-74 1975-79 1980-84 1985-87 1971-74 1975-79 1980-84 1985-87

15-34 n 24 36 48 32 16 22 16 18
rate 0.09 0.10 0.13 0.15 0.07 0.06 0.05 0.08
% 100 111.0 143.9 162.3 100 91.1 64.3 118.3

35-49 n 394 486 522 355 242 252 263 147
rate 2.11 2.18 2.35 2.53 1.30 1.14 1.20 1.05
% 100 103.4 111.1 119.9 100 87.7 91.8 80.8

50-69 n 3,733 5,316 5,580 3,602 2,191 2,974 3,020 1,708
rate 17.73 20.32 21.78 23.65 9.29 10.25 10.82 10.58
% 100 114.6 122.9 * 133.4 100 110.4 116.4 113.9

70-84 n 2,841 4,085 4,962 3,476 2,816 4,157 4,670 3,002
rate 51.15 52.77 56.42 61.67 29.04 31.84 32.89 33.83
% 100 103.2 110.3 120.6 100 109.7 113.3 116.5

15-84 n 6,992 9,923 11,112 7,465 5,265 7,405 7,969 4,875
rate 10.05 10.92 11.71 12.75 6.94 7.56 7.87 7.92
% 100 108.7 116.5 126.9 100 109.0 113 4 114.1

Rates: per 100,000 population, age-standardised by single year of age to the 1981 England and Wales population. 
%: percentage of1970-74 rate for mortality, 1971-74 for incidence.
Cancer of oesophagus: 1CD8 150; ICD9 150.

Rates: per 100,000 population, age-standardised by single year of age to the 1981 England and Wales population. 
%: percentage of1970-74 for mortality, 1971—74for incidence.
Cancer of stomach: ICD8 151: ICD9 151. ;

Table 17.4

Cancer of stomach: mortality 1970-91 and incidence 1971-87, England and Wales

Mortality
Males

1975-79
Females
1980-84 1985-89 1990-91Age-group 1970-74 1975-79 1980-84 1985-89 1990-91 1970-74

15-34 n 113 100 56 84 26 98 70 74 63 27
rate 0.35 0.29 0.15 0.23 0.17 0.31 0.20 0.21 0 17 0.17
% 100 81.8 43.5 64.8 47.1 100 64.3 66.1 54.7 55.0

35^49 n 1,604 1,206 ■ 981 847 307 843 609 480 396 156
rate 6.87 5.43 4.41 3.57 3.02 3.65 2.78 2.18 1.67 1.55

100 79.1 64.1 52.0 43.9 100 7 76.2 59.6 45.6 42 5

50-69 n 18,037 15,455 12,716 10,754 3,712 7,850 6,687 5,151 4,203 1,398
rate 68.80 58.83 49.62 41.80 7 35.72 26.77 23.06 18.41 15.35 12.86
% 100 85.5 72 1 60.8 51.9 100 86.1 68.8 57.3 48.0

70-84 n 14,589 15,458 15,829 14,995 5,359 13,823 13,269 12,056 10,521 3,581
rate 212.62 199.49 180.00 158.61 137.37 115.26 101.87 84.85 70.71 59.52
% 100 93.8 84.7 74.6 64.6 100 88.4 73.6 61.4 51.6

15-84 n 34,343 32,219 29,582 26,680 9,404 22,614 20,635 17,761 15,183 5,162
rate ' 39.97 35.68 31.09 26.84 23.08 24.41 21.28 17.48 14.54 12.26
% 100 89.3 77.8 67.1 57.7 100 87.2 71.6 59.6 50.3

Incidence
Males Females

1971-74 1975-79 1980-84 1985-87 1971-74 1975-79 1980-84 1985-87

15-34 n 106 126 HI 78 91 99 114 80
rate 0.41 0.35 0.30 0.35 0.35 0.29 0.32 0.36
% 100 85.9 73.5 85.5 100 80.9 89.9 102.3

35-49 n 1,427 1,493 1,382 697 732 716 576 362
rate ■« 7.72 6.75 6.21 4.95 4.00 3.28 2-62 2.58
% 100 87.4 80.4 64.1 100 82.1 65 5 64.5

50-69 n 15,051 17,094 15,567 8,035 6,580 ' 7,461 6,209 3,079
rate 71.59 65.14 60.73 52.81 28.04 25.68 22.19 18.97
% 100 910 84.8 73.8 100 91.6 79.2 67.7

70-84 n 11,608 15,924 17,518 10,053 10,797 13,754 13,293 7,133
rate 209.33 205.35 199.27 177.87 111.66 105.43 93.59 79.97
% 100 98.1 ' 95.2 85.0 100 94.4 83.8 71.6

15-84 n 28,192 34,637 34,578 18,863 18,200 22,030 20,192 10,654
rate 40.66 38.28 36.37 31.97 24.35 22.64 19.89 17.11
% 100 94.2 89.5 78.6 100 93.0 81.7 70.3
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Rates: per 100,000population, age-standardised by single year of age to the 1981 England and Wales population. 
%: percentage of1970-74 rates for mortality, 1971-74for incidence.
Cancer of colon and rectum: ICD8153.0-8,154; ICD9153,154.

Table 17.5

Cancers of colon and rectum: mortality 1970-91 and incidence 1971-87, England and Wales

Mortality
Males Females

Age-group 1970-74 1975-79• 1980-84 1985-89 1990-91 1970-74 1975-79 1980-84 1985-89 1990-91

15-34 n 232 218 186 162 55 If* 147 141 96 46
rate 0.71 0.60 0.51 0.43 0.34 0.53 0.43 0.39 028 ft. 3(1
% 100 85 1 72.1 60.4 48.2 100 80.4 74 3 51.8 55.6

35^19 ,, n, 1,892 1,747 1,665 1,579 576 1 776 1,487 1,313 1,364 539
rate 8.18 7.90 7.46 6.62 5.66 7.65 6.82 5.97 5.75 5.33
% 100 96.6 91 2 81.0 69.2 100 89.2 78 1 75.2 69.7

50-69 n 15,960 15,913 15.302 15,768 6,384 14,811 14,143 12,694 12,184 4,543
rate 61.03 60.65 59.72 61.35 61.65 50.54 48.82 45.39 1 44.55 41.95
% 100 99.4 97.8 100.5 101.0 100 96.6 89.8 88.2 83.0

70-84 n 15,952 17,556 19,182 20,513 8,316 20,954 22,245 22,174 21,874 8,399
rate 232.23 227.29 217.67 216.06 212.71 174.51 170.84 156.08 147.81 140.68
<?< 100 97.9 93.7 93.0 91 6 100 97.9 89.4 84 7 80.6

15-84 n 34,036 34,434 36,335 38,022 15,331 37,706 38,022 36,322 35,518 13,527
rate 40.08 39.42 38.15 38.22 37.74 40.23 39.02 35.82 34.34 32.54
% ( 100 98.3 95.2 95.3 94.2 100 97 0 89.0 85 4 80.9

Incidence
Males Females

1975-79 1980-84 1985-87 1971-74 1975-79 1980-84 1985-87

15-34 ' 356 452 405 217 360 435 340 248
rate MMl 1.26 J 10 0.98 1-42 1.26 0.95 1.16
% IIXI 92.9 81.4 72.0 l(M> 66.7 81.2

35-49 - 2,487 3,049 3,014 1,737 2,390 2,745 2,688 1 613
rate 13.54 13.78 13.50 12.11 13.04 12.60 12.23 1151
% 100 101.8 99.7 90.9 100 96.6 93.7 88.3

50-69 n 19.020 24,853 25,838 15,116 17,541 22.141 21,769 12,099
rate 90.44 94.68 100.83 99.41 74.53 76.41 77.88 74.38
'7. 100 104.7 111,5 109.9 100 102.5 104.5 99.8

70-84 X' 16.183 23,487 28,002 17,435 20.245 28,889 31,893 18,783
rate 291.80 303.57 318.24 308.38 208.93 221.33 224.75 211.96
% 100 104.0 109.1 105.7 100 105.9 107.6 101.5

15-84 n 38.046 51,841 57,259 34,505 40.5 V, 54,210 56,690 32,743
rate 55.08 57.33 60.22 58.60 53.22 55.31 56.00 53 17
% 100 104.1 109.3 106.4 100 103.9 105.2 99.9
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Table 17.6

Cancer of lung: mortality 1970-91 and incidence 1971-87, England and Wales

Rates: per 100,000 population, age-standardised by single year of age to the 1981 England and Wales population. 
%: percentage of1970-74 rates for mortality, 1971-74for incidence.
Cancer of lung: ICD8162; ICD9162.

Mortality

\ge-group
Males Females

1970-74 1975-79 1980-84 1985-89 1990-911970-74 1975-79 1980-84 1985-89 1990-91

15-34 U . 310 221 158 105 36 99 104 M» 76 25
rate 0 96 0.63 0.43 0.30 0.24 0.32 031 0.26 0.22 0.18
% 100 65.4 45.3 30.8 24.9 94.9 79.7 68.1 55.2

35-49 /W 5,640 4,342 3,451 3,134 1,235 2,058 1,770 1,573 1,665 701
i ii * ' ?' " ' ' rate 23.89 19.43 15.54 13.26 12.24 8.73 8.01 7.18 7.07 6.92

w, e- - Mi 100 81.3 65.1 55.5 51 2 100 91.8 82.2 81.0 79.2

50- 69 n 74,534 69,779 61,382 53,768 19,419 15,929 19,213 21,455 22,595 8,851
rate 283.95 266.04 239.28 208.32 186.45 54.17 66.21 76.67 82.02 81.19
% 100 93.7 84.3 73.4 65.7 !<*• 122.2 141.5 151.4 149.9

70-84 n ,/ 45,482 55,532 62,294 61,715 23,443 10,330 13,816 18,984 23,813 10,338
rate 665.12 715.07 709.39 662.41 610.50 85.25 105.00 134.20 165.74 180.50
% IlKJ 107.5 106.7 99.6 918 100 123.2 157.4 194.4 211.7

15-84 n 125.966 129,874 127,285 118,722 44.133 28,416 34,903 42,103 48,149 19,915
rate 144.35 142.83 134.00 120.66 109.68 29.01 34.97 41.76 47.60 49.37

100 99.0 92.8 83.6 76.0 100 120.5 143.9 164.1 170.2

Incidence
Males 7 Females

1971-74 1975-79 1980-84 1985-87 1971-74 1975-79 1980-84 1985-87

" 15-34 303 317 223 131 130 144 152 146
rate 1.15 0.89 0.61 0.60 0.52 0 43 0.43 0.68

1' 100 77.2 53 0 51 8 100 81 2 gWMWy 129.0

I 35-49 5.106 5,270 4,182 2,223 1,944 2,062 1,955 1,246
rate 27.33 23.59 18.80 1591 10.42 9.34 8 91 8.94
% 100 86.3 68.8 58 2 100 89.7 85.6 85.8

50-69 ■ 63,171 75,225 67,445 34,779 13.944 20,900 23,899 14,322
rate 299.87 287.07 262.95 228.51 59.11 72.06 85,43 87.57
% 100 95.7 87.7 76.2 100 121.9 144.5 148.2

70-84 ; n 35,347 53,782 62,405 36,636 8,040 13,660 19,613 13,864
rate 637.58 691.50 710.92 654.35 82.14 103.71 138.72 159.19

I % 100 108.5 111.5 102.6 100 126.3 168.9 193.8

15-84 103,927 134,594 134,255 73,769 24,058 36,766 45,619 29,578
rate 147.07 147.51 8141.45 126.19 30.40 36.76 45.27 48.81

J % 100 100.3 96.2 85.8 100 120.9 148.9 160.6
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Table 17.7

Malignant melanoma of skin: mortality 1970-91 and incidence 1971-87, England and Wales

Mortality
Males Females

Age-group 1970-74 1975-79 1980-84 1985-89 1990-91 1970-74 1975-79 1980-84 1985-89 1990-91

15-34 n 140 158 178 172 64 137 196 186 144 56
rate 0.41 0.43 0.48 0.45 0.40 0.42 0.57 0.52 0.39 0.36
% 100 104.9 117.5 110.3 96.6 100 135.9 123.8 94.5 85.4

35—49 n 284 350 447 505 242 385 364 408 488 197
rate 1.26 1.61 1.98 2.08 2.39 1.71 1.70 1 84 2.03 1.94
% 100 127 4 156 9 164.4 189.6 100 99.6 107.5 118.8 1133

50-69 n 587 774 898 987 478 748 879 971 1,049 413
rate 2.22 2.95 3.51 3.89 4.69 2.53 3.02 3.46 3.85 3.87
% . 100 133.0 158 1 175 1 211,2 I 100 119.3 136.7 152.3 153.0

70-84 n 253 306 473 582 312 390 555 700 954 390
rate 3.67 3.94 5.39 6.22 7.89 3.22 4.24 4.94 6.54 6.61
% 100 107.2 146.8 169.2 214.6 100 131 7 153 4 203.2 205.4

15-84 n 1,264 1,588 1,996 2,246 1,096 1,660 • 1,994 2,265 2,635 1,056
rate 1.40 1.72 2 11 2.30 2.72 1.68 2.01 2.24 2.57 2.55
% 100 122.4 150.4 163.8 194.0 100 119.8 133.6 153.3 152 1

Incidence
Males Females

1971-74 1975-79 1980-84 1985-87 1971-74 1975-79 1980-84 1985-87

15-34 n 251 380 475 378 492 867 1,016 754
rate 0.91 1.04 1.28 1.67 1.83 2.45 2.80 3.43
% 100 114 5 140.9 183.5 100 133.9 153.3 187.7

35-49 n 442 691 883 772 922 1,283 1,836 1,497
rate 2.48 3.19 3.92 5.33 5.21 6.02 8.26 10.38
% 100 128.6 157.6 214.5 100 115.5 158.4 199.2

50-69 n 754 1,261 1,676 1,314 1,473 2,181 2,783 2,129
rate 3.57 4.80 6.53 8.64 6.23 7.56 9.97 13.08
% 100 134.4 182.7 242.0 100 121.3 ■ 160.0 210.0

70-84 n 317 524 796 656 687 1,095 1,651 1,210
rate 5.70 6.76 9.07 11.74 7.05 8.35 11.67 13.91
% 100 118.5 159.1 206.0 100 118.4 165.6 197.2

15-84 n 1,764 2,856 3,830 3,120 3,574 5,426 7,286 5,590
rate 2.44 3.09 4.04 5.35 4.51 5.46 7.21 9.08
% 100 126.7 165.5 219 1 100 121 1 159.8 201 2

Rates: per 100,000 population, age-standardised by single year of age to the 1981 England and Wales population. 
%: percentage of 1970-74 rates for mortality, 1971-74 for incidence
Malignant melanoma ofskin:ICD8172.0-4,172.6-9; ICD9172.
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Table 17.8

Cancer of breast (female): mortality 1970-91 and incidence 1971-87, England and Wales

Mortality Incidence

Age-group 1970-74 1975-79 1980-84 1985-89 1990-91 1971-74 1975-79 1980-84 1985-87

15-34 n 637 706 725 712 260 1,837 2,511 2,525 1,579
rate 2.13 2.07 2.05 2.06 1.76 7.52 7.39 7.14 7.66
% 100 97.4 96.6 97.1 83.0 100 98.3 94.9 101.9

35-49 n 7,679 7,184 7,140 7,416 2,880 17,062 20,448 20,369 13,215
rate 33.28 33.01 32.44 31.15 28.34 94.17 94.39 92.45 93.51
% 100 99.2 97.5 93.6 85.2 100 100.2 98.2 99.3

50-69 , n 27,088 27,729 27,731 27,590 10,469 38,854 49,120 49,883 30,193
rate 91.95 95.46 99.30 101.49 97.57 164.31 169.23 178.55 185.63
% 100 103.8 108.0 110.4 106.1 100 103.0 108.7 113.0

70-84 , n 16,546 19,195 21,675 24,728 9,913 20,636 29,665 33,481 21,238
rate 137.09 146.54 152.93 169.22 168.10 211.61 225.97 236.48 242.53
% 100 106.9 111.6 123.4 122.6 100 106.8 111.8 114.6

15-84 n 51,950 54,814 57,271 60,446 23,522 78,389 101,744 106,258 66,225
rate 52.73 54.94 56.78 59.38 57.41 98.40 101.77 105.33 108.57
% 100 104.2 107.7 112.6 108.9 100 103.4 107.1 110.3

Rates: per 100,000 population, age-standardised by single year of age to the 1981 England and Wales population. 
%: percentage of 1970-74 rates for mortality, 1971-74for incidence. 
Cancer of breast (female): 1CD8 174; 1CD9 174.

51
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Table 17.9

Cancer of cervix uteri: mortality 1970-91 and incidence 1971-87, England and Wales

Mortality Incidence

Age-group 1970-74 1975-79 1980-84 1985-89 1990-91 1971-74 1975-79 1980-84 1985-87

15-34 n . 233 402 578 1 600 203 1.223 2,176 3,004 1,995
rate 0.74 1.15 1.61 1.69 1 32 4.74 6.15 8.36 9 31
% 100 155.6 218.2 228.3 178 4 | 100 129.7 176.3 196.3

35-49 n 1,879 1,441 1,536 1,888 743 3,838 4,097 4,954 3,567
rate 8.10 6.70 6.92 7.81 7.37 21.34 19.29 22.21 24.77
% 100 82.7 85.5 96.5 91.1 100 90.4 104.1 116 1

50-69 n 5,801 5,592 4,530 3,879 1,196 8,238 9,745 8,242 4,309
rate 19.67 19.32 16.19 14.21 11.01 34.82 33.57 29.48 26.31
% 100 98.2 82.3 3 72.3 56.0 100 96.4 84.7 75.6

70-84 n 2,836 2,834 2,755 2,738 1,082 2,628 3,286 3,519 2,071
rate 23.47 21.58 19.47 19.05 18.82 26.88 24.94 24.91 23.90
% 100 92.0 82.9 81.2 80.2 100 92.8 92.7 88.9

15-84 n 10,749 10,269 9,399 9,105 3,224 19,304 ; 19,719 11,942
rate 10.78 10.27 9.32 8.92 7.76 19.81 19.26 19.55 19.42
% 100 95.3 86.4 82.8 72.0 100 97.3 98.7 98.0

Rates: per 100,000population, age-standardised by single year of age to the 1981 England and Wales population. 
%: percentage of1970—74 rates for mortality, 1971—74for incidence.
Cancer of cervix uteri: ICD8 180; ICD9180.

Table 17.10~

Cancer of ovary: mortality 1970-91 and incidence 1971-87, England and Wales

Mortality Incidence

Age-group 1970-74 1975-79 1980-84 1985-89 1990-91 1971-74 1975-79 1980-84 1985-87

15-34 n 254 244 207 184 73 527 , 673 701 426
rate 0.81 0.70 0.58 0.5 0.49 2.04 1.92 1.93 1.96
% 100 86.8 71.0 62.3 60.8 UMI 94.3 94.8 96.0

35 49 n 2,277 1,969 1,635 1,602 615 2,813 3,081 3,083 1,915
rate 9.74 8.97 7.46 6.80 6.06 15.36 14.13 14.02 13.64
% 100 92.1 76.6 69.8 62.2 100 92.0 91.2 88.8

50-69 n 9,669 9,777 9,473 9,224 3,610 8,582 11,256 11,655 6,761
rate 32.86 33.72 33.88 33.81 33.70 36.35 38.71 41.68 41.63
% 100 102.6 103.1 102.9 102.6 100 106.5 114.7 114.5

70-84 n 5,142 5,887 6,516 7,078 2,951 4,017 5,806 6,944 4,421
rate 42.38 44.75 46.05 49.16 51.45 41.01 44.12 49.08 50.63
% 100 105.6 108.7 116.0 121.4 100 107.6 119.7 ■ 23.5

15-84 n 17,342 17.877 17,831 18,088 7,249 15,939 20,816 22,383 13,523
rate 17.48 17.85 17.70 17.95 18.07 19.93 20.71 22.21 22.34
% 100 102.1 101.3 102.7 103.4 100 104.0 111.5 112.1

Rates: per 100,000 population, age-standardised by single year of age to the 1981 England and Wales population. 
%: percentage of1970-74 rates for mortality, 1971-74for incidence.
Cancer of ovary: ICD8183; ICD9183.
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Table 17.11

Cancer of prostate: mortality 1970-91 and incidence 1971-87, England and Wales

Mortality Incidence

Age-group 1970-74 1975-79 1980-84 1985-89 1990-91 1971_-»4 1975-79 1980-84 1985-87

15 -U n 4 4 iMi 2 12 19 15 21
rate 0.01 0.01 0 01 0.01 0.01 0.05 0.05 0.04 0.90
% 100 93.1 44.6 4i i 55.4 100 116.8 87.9 198.3

35^19 n 83 56 69 79 47 135 149 180 122
rate 0.35 0.25 0.31 0.34 0.48 0.71 0.66 0.81 0.89
% 100 71.1 90.3 98.1 137.6 100 92.5 113.8 124.0

50-69 n 5,257 5,878 6 200 7,341 3,229 8,710 12,337 13,833 8,563
rate 20.24 22.32 24.25 28.38 30.53 41.66 46.99 54.06 56.41
% 100 110.3 119.8 140.3 150.9 100 112 8 129.8 135.4

70-84 n 12 662 14,561 17,702 23,395 10,640 15,429 23,114 29,847 20,036
rate 183.87 189.49 200.26 241.65 263.97 278.48 299.88 338.44 351.02
% 100 103.1 108.9 131.4 143 6 100 107.7 1.21.5 126.1

15-84 n 18,006 20,499 23,973 30.817 13,917 24,286 35,619 43,875 28,742
rate 22.40 23.46 24.98 29.90 32.55 37.00 40.40 45.88 47.71
% 100 104.7 111.5 133.5 145.3 100 109.2 124.0 129.0

Rates: per 100,000 population, age-standardised by single year of age to the 1981 England and Wales population. 
% ■ percentage of1970-74 rates for mortality, 1971-74for incidence.
Cancer of prostate: ICD8185; ICD9 185.

Table 17.12

Cancer of testis: mortality 1970-91 and incidence 1971-87, England and Wales

Mortality Incidence

Age-group 1970-74 1975-79 1980-84 1985-89 1990-91 1971-74 1975-79 1980-84 1985-87

15-34 n 605 600 354 275 96 < 1,413 2,019 2,318 . 1,689
rate 1.74 1.63 094 0.70 0.59 5.07 5.49 6.17 7.26
% 100 93.6 53.9 40.0 33.7 100 108.4 121.7 143.2

35—49 n 314 291 214 167 63 823 1,131 1,434 1,009
rate 1.46 1.38 0.94 0.68 0.61 4.81 5.34 6.28 6.87
% 100 94.7 64.1 46.5 42.0 100 111.1 130.7 142.8

50-69 n 221 193 146 11’ 47 374 511 541 314
rate 0.85 0.73 0.5” 0.45 0.46 1.78 1.95 2.12 2.10
% 100 85.9 67 3 53.0 54.0 100 109.7 119.3 118.4

70-84 n 91 87 86 66 25 100 134 158 92
rate 1.31 1 11 0 98 0.98 0.60 1.80 1.72 1.80 1.64

100 84.9 74.5 52.3 46.2 100 96.0 100 2 91.2

15-84 n 1,231 1,171 800 621 231 2,710 3,795 4,451 3,104
rate ' 1.39 1.28 0.84 0.62 0.56 3.81 4.14 4-69 5.24
'■< 100 91.8 60.4 44.8 40.2 100 108 8 123.1 137.7

Rates: per 100,000 population, age-standardised by single year of age to the 1981 England and Wales population. 
%: percentage of1970-74 rates for mortality, 1971-74for incidence.
Cancer of testis: ICD8186; ICD9 186.
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Table 17.13

Cancer of nervous system: mortality 1970-91 and incidence 1971-87, England and Wales

Mortality
Males

1975-79
Females
1980-84 1985-89 1990-91Age-group 1970-74 1975-79 1980-84 1985-89 1990-91 1970-74

15-34 fl 500 527 508 499 215 339 387 340 > 363 136
rate 4.48 1.46 1.36 1.32 1.38 1.04 1.11 0.93 0.99 0.90
% 100 98.6 91.6 88.9 92.9 100 107.3 89.9 95.9 86.9

35-49 n 1,137 1,131 1,074 1,277 486 707 728 728 782 326
rate 5.01 547 4.79 5.31 4.77 3.13 3.38 3.28 3.25 3 25
% 100 103.2 95.6 106.1 95.2 100 108.0 105.0 104.1 104.0

50-69 n 3,329 3,611 3,702 4,053 1,588 2,452 * 2,583 2,652 2,922 1,085
rate 12.58 13.80 14.44 15.87 15.65 8.34 8.92 9.48 10.72 10.19
% 100 109.7 114.9 126.2 124.4 100 107.0 113.7 128.6 122.3

70-84 n 457 702 1,069 1,417 700 462 676 1,012 1,346 626
rate 6.61 8.88 12.27 15.99 19.16 3.75 5.07 7.19 9.64 11 23
% 100 134.4 185.7 242.0 289 9 100 135.4 191.8 257.3 299.7

15-84 n 5,423 5,971 6,353 7,246 2,989 3,960 4,374 4,732 5,413 2,173
rate 5.81 6.38 6.74 7.57 7.70 3.91 4.34 4.70 5.41 5.44
% 100 109.8 116.0 130.4 132.5 100 111.0 120.3 138.4 139.3

Incidence
Males Females

1971-74 1975-79 1980-84 1985-87 1971-74 1975-79 1980-84 1985-87

15-34 n 582 800 870 508 472 593 631 380
rate 2.12 2.20 2.32 2.24 1.79 1.69 1.73 1.72
% 100 103.9 109.8 105.8 100 94.2 96.6 95.9

35-49 n 1,053 1,331 1,378 873 707 809 926 559
rate 5.87 6.10 6.12 6.07 3.95 3.76 4.17 3.93
% 100 104.0 104.4 103.4 ' ioo 95.3 105.5 99.5

50-69 n 3,018 3,681 4,061 2,395 2,204 2,689 2,999 1,686
rate 14.25 14.08 15.83 15.75 9.34 9.30 10.73 10.34
% 100 98.8 111.1 110.5 100 99.5 114.9 110.7

70-84 n 443 733 1,229 823 421 713 1,154 793
rate 7.86 9.27 14.09 15.12 4.24 5.36 8.19 9.21
% 100 117.9 179.2 192.3 100 126.4 192.9 217.1

15-84 n 5,096 6,545 7,538 4,599 3,804 4,804 5,710 3,418
rate 6.83 7.00 7.98 8.00 4.71 4.78 5.67 5.65
% 100 102.5 116.7 117.1 100 101.4 120.4 119.9

Rates: per 100,000population, age-standardised by single year of age to the 1981 England and Wales population. 
%: percentage of1970-74 rates for mortality, 1971-74 for incidence.
Cancer of nervous system: ICD8191,192.0-3,192.9; ICD9191,192.
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Hodgkin’s disease: mortality 1970-91 and incidence 1971-87, England and Wales

Table 17.14

Mortality
Males

1975-79
Females 
1980-84 1985-89 1990-91Age-group 1970-74 1975-79 1980-84 1985-89 1990-91 1970-74

15-34 n 529 450 352 322 98 304 232 214 187 84
rate 1.51 1.22 0.93 0.83 0.61 0.92 0.66 0.58 0.50 0.54
% 100 80.6 61.9 55.2 40.5 100 71.8 63.4 54.0 58.8

35-49 n 484 402 331 290 89 248 177 136 159 36
rate 2.18 1.87 1.47 1.19 0.90 1.13 0.84 0 61 0.66 0 37
% ; 100 85.5 67.1 54.6 41.3 100 74.0 53 9 58.1 32.4

50-69 n 981 792 589 386 146 537 465 322 239 82
rate 3.72 3.02 2.29 1.50 1.46 1.83 1.60 1.16 0.87 0.75
% 100 81.0 61.4 40.4 39.2 100 87.7 63.2 47.4 41.2

70-84 n 379 326 304 251 81 437 371 314 286 93
rate 5.53 4.16 3.47 2.72 2.14 3.62 2.82 2.22 1.95 1.62
% 100 75.3 62.7 49.2 38.7 100 77.8 61.3 53.7 44.7

15-84 n 2,373 1,970 1,576 1,249 414 1,526 1,245 986 871 295
rate 2.64 2.13 1.66 1.27 1.05 1.59 1.26 0.98 0.84 0.71
% 100 80.7 62.9 48.2 39.8 100 79.1 61.2 52.4 44.7

Incidence
Males Females ;

1971-74 1975-79 1980-84 1985-87 1971-74 1975-79 1980-84 1985-87

15-34 n 1,190 1,534 1,457 851 716 958 1,087 675
rate 4.25 4.22 3.86 3.66 2.68 2.72 2.95 2.98
% 100 99.1 90.6 86.0 100 101.3 109.8 111.1

35^49 n 667 772 800 447 323 385 383 225
rate 3.80 3.60 3.53 3.07 1.85 1.84 1.71 1.54
% 100 94.6 92.9 80.8 100 99.5 92.4 83.3

50-69 n 1,144 1,210 997 479 675 724 606 285
rate 5.40 4.61 3.89 3.16 2.85 2.52 2.15 1.77
% 100 85.4 72.0 58.5 100 88.3 75 6 62.1

70-84 n 341 436 385 200 427 459 474 211
rate 6.11 5.57 4.39 3.62 4.36 3.48 3.35 2.41
% 100 91.2 71.9 59.3 100 79.8 76.8 55.2

15-84 n 3,342 3,952 3,639 1,977 2,141 2,526 2,550 1,396
rate 4.63 4.30 3.84 3.38 2.78 2.58 2.52 2.25
% 100 92.9 82.9 73.0 100 92.6 90.3 80.9

Rates: per 100,000population, age-standardised by single year of age to the 1981 England and Wales population. 
%: percentage of 1970-74 rates for mortality, 1971-74 for incidence.
Hodgkin’s disease: 1CD8 201; ICD9 201.
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Table 17.15

Non-Hodgkin’s lymphoma: mortality 1970-91and incidence 1971-87, England and Wales

Mortality
Males Females

1980-84 1985-89 1990-91Age-group 1970-74 1975-79 1980-84 1985-89 1990-91 1970-74 1975-79

15-34 n 361 368 373 297 148 181 191 184 196 62
rate 1.07 1.02 1.00 0.79 0.93 0.55 0.54 0.50 0.54 0.40
% 100 95.2 93.1 73.4 87.2 100 97.4 91.1 97.3 72.6

35-49 n 549 531 624 793 388 345 339 388 435 218
rate 2.43 2.44 2.79 3.30 3.80 1.52 1.57 1 76 1.82 2.14
% 100 100.2 114.6 135.6 156.2 100 103.5 115.6 119.5 140 8

50-69 n 2,227 2,406 2,864 3,474 1,488 1,643 1,802 2,006 2,495 1,066
rate 8.45 9.19 11.16 13.59 14.44 5.58 6.22 7.18 9.14 9.93
% 100 108.7 132.1 160.8 170.8 100 111.5 128.7 163.9 178.2

70-84 n 1,185 1,631 2,270 3,431 1.573 1,477 1,960 2,631 3,615 1,659
rate 17.26 21.04 25.85 36.82 40.21 12.26 14.96 18.57 24.73 28.21
% 100 121.9 149.8 213.4 233.0 100 122.0 151.5 201.8 230.2

15-84 n 4,322 4,936 6,131 7,995 3,597 3,646 4,292 5,209 6,741 3,005
rate 4.88 5.41 6.46 8.16 8.88 3.79 4.35 5.15 6.58 7.31
% 100 110.8 132.3 167.1 181.8 100 114.8 135.8 173.5 192.7

Incidence
Males Females

1971-74 1975-79 1980-84 1985-87 1971-74 1975-79 1980-84 1985-87

15-34 n 475 700 760 456 299 366 450 303
rate 1.77 1.92 2.03 2.01 1.13 1.04 1.24 1.36
% 100 108.8 114.7 113.6 100 91.9 109.4 119.9

35-49 n 793 1,075 1,471 1,057 496 763 967 707
rate 4.43 4.94 6.56 7 37 2.76 3.56 4.37 4.99
% 100 111.6 148.1 166.4 100 129.1 158.5 180.8

50-69 n 2,535 3,916 4,844 3,358 2,030 3,099 3,759 2,586
rate 12.01 14.98 18.86 22.10 8.64 10.67 13.43 15.88
% 100~ 124.8 157.1 184.0 100 123.4 155.4 183.7

70-84 n 1,229 2,175 3,304 2,622 1,510 2,539 3,746 2,762
rate 22.15 27.97 37.65 46.91 15.49 19.36 26.46 31.50
% 100 126.3 170.0 211.8 100 125.0 170.8 203.4

15-84 n 5,032 7,866 10,379 7,493 4,335 6,767 8,922 6,358
rate 7.05 8.58 10.94 12.85 5.58 6.82 8.83 10.39
% 100 121.7 155.2 182.3 100 122.3 158.3 186.3

Rates: per 100,000population, age-standardised by single year of age to the 1981 England and Wales population. 
%: percentage of1970-74 rates for mortality, 1971—74for incidence.
Non-Hodgkin’s lymphoma: ICD8 200,202; ICD9 200, .2
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Table 17.16

Multiple myeloma: mortality 1970-91 and incidence 1971-87, England and Wales

Mortality
Males

1975-79
Females
1980-84 1985-89 1990-91Age-group 1970-74 1975-79 1980-84 1985-89 1990-91 1970-74

15-34 n 13 12 ipiii 16 5 7 6 5 git 3
rate 0.04 0.03 0.03 004 0.04 0.02 0 02 0.01 0.01 0.02
% 100 87.4 76.9 115.5 96.5 100 74.2 62.2 26.1 76.7

35-49 . n 159 184 163 182 63 104 121 123 112 44
rate 0.68 0.83 0.73 0.77 0.62 0.45 0.55 0.56 0.48 0.43
% 100 120.8 107.3 1134 90.1 100 122.5 126.0 107.5 97.1

50-69 n 1,588 1,848 1,852 2,082 802 1,343 1,448 1,435 1,570 617
rate 6.06 7.02 7.19 8.09 7.82 4.60 4.99 5.12 5.73 5.71
% 100 115.9 118.7 133.5 129.0 100 108.5 111.3 124.6 124.2

70-84 n 966 1,365 1,933 2,648 1,025 1,416 1,764 2,220 2 851 1,149
rate 14.06 17.62 21.98 28.10 25.97 11.73 13.46 15.65 19.43 19.59
% 100 125.3 156.3 199.8 184.7 100 114.7 133.4 165.6 167.0

15-84 n 2,726 3,409 3,959 4,928 1,895 2,870 3,339 3,783 4,535 1,813
rate ' 3.12 3.74 4.16 4.98 4.67 3.02 3.39 3.73 4.41 4.42
% 100 119.9 133.4 159.7 149.8 100 112.2 123.5 145.9 146.3

Incidence
Males Females

1971-74 1975-79 1980-84 1985-87 1971-74 1975-79 1980-84 1985-87

15-34 n 18 31 20 12 13 16 ■ 11 23
rate 0.06 0.09 0.06 0.05 0.05 0.05 0.03 0.11
% 100 140.8 86.5 86.2 100 95.1 60.0 220.4

35-49 n 212 300 278 174 144 205 179 124
rate 1.15 1 35 1.25 1-25 0.78 0.93 0.82 0.89
% 100 117.1 108.2 108.0 100 119.2 104.7 113.6

50-69 n 1,726 2,392 2,481 1,519 1,416 1,896 1,935 1,218
rate 8.18 9.10 9.69 9.95 6.03 6.56 6.95 7.51
% 100 111.3 118.5 121 6 100 108.8 115.3 124.6

70-84 n 889 1,725 2,441 1,789 1,321 2,131 2,807 , 1,784
rate 15.99 22.23 27.76 31.84 13.52 16.26 19.81 20.20
% 100 139.0 173.6 199.1 100 120.2 146.5 149.3

15-84 n 2,845 4,448 J 5,220 3,494 2,894 4,248 4,932 3,149
; rate 3.99 4.87 5.50 5.94 3.75 4.31 4.88 5.14

% ‘ 100 122.0 137 8 148.8 100 114.9 130.1 137.0

Rates: per 100,000 population, age-standardised by single year of age to the 1981 England and Wales population.
%: percentage of1970-74 rates for mortality, 1971-74for incidence.
Multiple myeloma: ICD8 203; ICD9 203.
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Table 17.17

Leukaemia: mortality 1970-91 and incidence 1971-87, England and Wales

Rates: per 100,000 population, age-standardised by single year of age to the 1981 England and Wales population. 
%: percentage of 1970-74 rates for mortality, 1971-74 for incidence.
Leukaemia: ICD8 204-207; ICD9 204-208.

Mortality
Males Females I

Age-group 1970-74 1975--79 1980-84 1985-89 1990-91 1970-74 1975-79 1980-84 1985-89 1990-91

15-34 n 717 815 800 778 243 506 548 489 443 152
rate 2.12 2.28 2.12 2.04 1.58 1.54 1.59 1.34 1 19 0.99 I
% 100 107.3 100.0 96.2 74.4 100 103.2 86.9 77.3 64.5

35-49 n 747 687 727 741 276 596 569 538 631 186
rate 3.33 3.16 3 23 ' 3.08 2.73 2.64 2.66 2.42 2.64 1.82
% 100 95.1 97.0 92.5 82.0 100 101.0 91.8 100.0 69.1

50-69 n 3,004 3,065 2,998 3,029 1,193 2.174 2,207 2,122 2,132 816
rate H-47 11.70 11.68 11.82 11.56 7.39 7.58 7.60 7.81 7.57
% 100 102.0 101.8 103.0 100.8 100 102.5 102.8 105.7 102.4 1

70-84 n 2,560 2,977 3,700 4,081 1,660 2,488 2,942 3,400 3,717 1,423
rate 37.31 38.48 41.98 42.92 42.12 20.69 22.54 23.94 25.08 23.89
% ■; < 100 103.1 112.5 115.0 112.9 100 109.0 115.7 121.2 115.5

15-84 n 7,028 7,544 8,225 8,629 3,372 < 5,764 6,266 6,549 6,923 2,577
rate 8.17 8.37 8.63 8.69 8.28 6.08 6.41 6.47 6.68 6.20
% 100 102.4 105.6 106.3 101.3 100 105.5 106.4 109.9 102.0

Incidence
a

Wales Females
1971-74 1975-79 1980-84 1985-87 1971-74 1975-79 1980-84 1985-87

15-34 n 611 859 873 516 462 626 599 350
rate 2.26 2.39 2.32 2.29 1.77 1.80 1.64 159
% 100 105.7 102.5 101.1 100 101.9 92.7 89.8

35-49 n 699 837 851 506 515 639 633 459
rate 3 91 3.84 3.78 3.54 2.88 2.98 2.86 3.24 1
% 100 98.3 96.7 90.4 100 103.6 99.5 112.9

50-69 n 3,205 3,997 4,217 2,286 2,151 2,779 2,810 1,545
rate 15.25 15.29 16.46 14.96 9.13 9.56 10.07 9.51 1% 100 100.3 107 9 98.1 100 104.7 110.2 104.1 - W' % ' fl

70-84 n 2,435 3,790 4,788 3,006 2,304 3,527 4,307 2,574
rate 43.87 48.96 54.36 53.08 23.74 27.00 30.35 28.89
% 100 111.6 123.9 121.0 100 113.7 127.8 121.7 1

15-84 n 6,950 9,483 10,729 6,314 5,432 7,571 8,349 4,928
rate 10.00 10.51 11.28 10.68 7.12 7.73 8.25 7.96
% 100 105.1 112.8 106.9 100 108.5 115.9 111.7 1
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Cancer of unspecified site: mortality 1970-91 and incidence 1971-87, England and Wales

Table 17.18

Mortality

1985-89 1990-91
Males

1975-79
Females
1980-84Age-group 1970-74 1975-79 1980-84 1985-89 1990-91 1970-74

15-34 n 103 ■ 124 194 130 ” 70 62 80 117 84 53
rate 0.30 0.34 0.52 0.34 0.44 0.20 0 23 0.32 0.23 0.36
% 100 115.4 176 2 113.0 146.8 100 113.3 160.6 114.7 176.3

35-19 n 376 451 739 820 364 439 434 680 726 302
rate 1.62 2.05 3.31 3.43 3.60 1.90 1.98 3 09 3.06 2.96
% 100 126.3 203.9 210.9 221.7 100 104.2 162 8 161.1 156.0

50-69 n 3,363 4,722 8,079 8,964 3,858 3,131 4,086 6,994 , 7,395 3,050
rate 12.83 18.02 31.51 34.88 37.13 10.67 14.11 24.99 26.98 28.10
% 100 140.4 , 245.5 271.7 289.3 100 132.3 234 3 252.9 263.4

70-84 n 2,713 4,537 9,934 13,539 5,908 3,642 5,782 11,252 14,613 6,465
rate 39.51 58.58 112.81 141.73 149.03 30.30 44.34 79.25 98.58 107.9'8
% 100 148.2 285.5 358.7 377.2 100 146.3 261.6 325.4 356.4

15-84 n 6,555 . 9,834 18,946 23,453 10,200 7,274 10,382 19,043 22,818 9,870
rate 7.62 10.89 19.90 23.41 24.77 7.68 10.62 18.79 21.99 23.63
% 100 1430 261.3 307.4 325.3 100 138.3 2447 286 4 307 8

Incidence
Males Females

1971-74 1975-79 1980-84 1985-87 1971-74 1975-79 1980-84 1985-87

15-34 n 75 73 113 93 57 71 104 60
rate 0.28 0.20 0.30 0.42 0.22 0.21 0 29 0.28
% 100 72.3 108.0 147.7 100 94.2 130.3 127.7

35-49 n 297 373 417 314 333 363 406 274
rate 1.62 1.69 1.87 2.19 1.80 1.65 1.85 1.95
% 100 104.2 115.1 135.2 100 92.1 102.8 108.8

50-69 n 2,730 3,620 4.532 2,988 2,282 3,272 4,015 2,446
rate 12.95 13.80 17.64 19.69 9.71 11.27 14.34 14.98
% 100 106.6 136.2 152.1 100 116.1 147.7 154.2

70-84 n 2,310 3,622 5,597 4,282 2,750 , 4,701 6,861 4,994
rate 41.63 46.81 63.56 75.19 28.41 36.05 48.31 56.12
% 100 112.4 152.7 180.6 100 126.9 170.1 197.6

15-84 n 5,412 7,688 10,659 7,677 5,422 8,407 11,386 7,774
rate 7.83 8.52 . 11.18 12.93 7.13 8.60 11.23 12.51
% 100 108.8 142.8 165.0 100 120.5 157.4 175.4

Rates: per 100,000 population, age-standardised by single year of age to the 1981 England and Wales population. 
%: percentage of 1970-74 rates for mortality, 1971-74 for incidence.
Cancer of unspecified site: 1CD8195,199; ICD9195,199.
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Chapter 18
Cardiovascular diseases

By
John Charlton, Mike Murphy, Kay-tee Khaw, 
Shah Ebrahim and George Davey Smith

Summary

- In the nineteenth century infectious diseases were the major cause of death. Circulatory diseases are now the most 
important They accounted for 45 per cent of all deaths in Britain in 1994.

- There has been a marked rise in ischaemic heart disease in Britain since the 1920s, which peaked in the 1970s, 
and fell subsequently.

“ The trend in ischaemic heart disease mortality this century is similar for men and women, although female mortal
ity has always been lower than male, particularly at younger ages, and the rise and fall was less marked.

- There have been substantial changes in diagnostic coding practices affecting ischaemic heart disease this century, 
but it is unlikely that observed changes in mortality can be attributed to such artefacts alone.

“ Social environment and lifestyle have been the main driving forces behind trends in ischaemic heart disease. 
The best researched candidates are diet (especially saturated fat) and cigarette smoking.

“ There has been a steady decline in stroke mortality this century, with similar rates of decline in all ages under 75. 
Although changes in diagnostic coding practices have also affected levels of stroke mortality, the downward trend 
is likely to be real.

- The decline in stroke mortality is associated with declines in case fatality and incidence.

- The fall in stroke mortality during this century is probably explained by reductions in exposure to risk factors, 
improvements in nutrition and non-specific effects of socio-economic development.

“ There are both period and cohort effects in the stroke mortality trends, but the period effect is far stronger. There is 
growing evidence that the decline in mortality at younger ages is now over.

18 L Background

While in the nineteenth century infectious diseases were the 
major cause of death in Britain, circulatory diseases are now 
the most important, accounting for 45 per cent of all deaths 
in 1993 (OPCS, 1995a). Of these diseases ischaemic heart 
disease (IHD, also termed coronary heart disease) and stroke 
(or cerebrovascular disease) account for 25 and 11 per cent 
of all deaths respectively. Although strokes account for fewer 
deaths, they have a major impact on sufferers through chronic 
and distressing disability - they are the single most impor
tant cause of hospital admission after mental disorders, and 
place a heavy burden on patients’ relatives and friends 
(Anderson, 1992). The incidence of stroke is strongly related 
to blood pressure, where each 10 mm Hg increase in diastolic 
blood pressure multiplies the stroke risk by 1.84 (95 per cent 
CI 1.80-1.90) (Prospective Studies Collaboration, 1995). IHD 
is caused by the obstruction of coronary artery blood flow by 
atherosclerosis and its complications, including thrombotic 
events. The process begins progressively from early adult life 
with the formation of cholesterol-rich fibro-fatty deposits 
under the intima of the larger arteries. Thrombosis compli
cating atherosclerosis may produce a myocardial infarction, 
half the cases of which are so mild that the heart attack is not 
recognised (Rose, 1991). In 20 per cent of heart attacks the 
first manifestation of disease is sudden death. About a quar
ter of all attacks are fatal before the arrival of a doctor, and 
these constitute 60 per cent of all IHD deaths. Only a quarter 
of deaths occur in hospital (Rose, 1991). The commonest 
chronic effect of myocardial ischaemia is angina - chest pain 
brought about by increased cardiac work. Thrombolytic treat
ment immediately after a heart attack can reduce the mortal
ity risk by some 25 per cent (Rose, 1991; Rawles, 1996).

The relationship between IHD and blood cholesterol is strong: 
based on cohort studies it has been estimated that a differ
ence in plasma cholesterol of 0.6 mmol/1 (10 per cent) lowers 
the risk of IHD by 50 per cent at age 40, falling to 20 per cent 
at age 70 (Law et al., 1994a). Such a reduction could be dif
ficult to achieve through clinical dietary intervention 
(Hunninghake et al., 1993; Neil et al., 1995), although trends 
from the USA suggest that changes in social attitudes towards 
diet can lead to changes of this magnitude. Randomised con
trolled trial evidence shows that the effects of lowering cho
lesterol can be seen within 2 years (Law et al., 1994b). There 
is no evidence that low serum cholesterol increases mortality 
from any cause other than haemorrhagic stroke, and even the 
risk association with haemorrhagic stroke is at best sugges
tive (Davey Smith et al., 1992). The benefits from low risk 
of IHD outweigh any possible detrimental effects on 
haemorrhagic stroke among people with low cholesterol lev
els, even if the association between haemorrhagic stroke and 
cholesterol were causal (Law et al., 1994c). Overall stroke 
incidence is unrelated to blood cholesterol, except possibly 
among those aged under 45 (Prospective Studies Collabora
tion, 1995), but there may be different associations for dif
ferent stroke types, namely thromboembolitic and 
haemorraghic strokes that cancel out in the overall figures. 
Only 1 per cent of stroke deaths occurred in those aged less 
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than 45 in England and Wales in 1993, and 51 per cent of 
these were coded as subarachnoid haemorrhage, compared 
with only 4 per cent of all strokes (OPCS, 1995a).

IHD and stroke share many risk factors: cigarette smoking 
(Kuller et al., 1991); obesity (Gronbaek et al., 1994); high 
blood pressure (Martin et al., 1986); diabetes; and family his
tory of the disease. Fibrinogen, a circulating blood protein 
involved in the formation of blood clots, is also a major risk 
factor for IHD and stroke (Ernst and Res, 1993). Fibrinogen 
levels are increased by smoking (De Bouver et al., 1995), 
and may also be determined by factors operating throughout 
life — adverse childhood environment and lower socio
economic status as measured by employment grade are asso
ciated with higher fibrinogen concentrations (Brunner et al., 
1996), which may partly explain why individuals with lower 
socio-economic status are at greater risk of IHD (Kaplan and 
Keil, 1993). For IHD, moderate alcohol consumption, which 
may lower fibrinogen levels (Brunner et al., 1996), appears 
to confer some protection (Jackson and Beaglehole, 1991).

In spite of sharing a number of risk factors, stroke and IHD 
are two distinct disorders. The first part of the chapter mainly 
considers IHD, with some reference to stroke, and the sec
ond part concentrates on stroke. IHD and stroke are relatively 
uncommon below the ages of 35 years; over 75 years of age 
there may be more of a problem in diagnostic accuracy since 
there are likely to be multiple contributors to death. Thus most 
of our analysis is concentrated on ages 35—74, over the full 
period for which comparable data are available. Trends from 
1911—1994 for circulatory diseases as a whole are described 
in Chapter 4. The emphasis is on mortality data for England 
and Wales - hospitalisation and other health service utilisa
tion data for circulatory diseases are more difficult to inter
pret (see Chapter 5).

There are notable differences between IHD and stroke: firstly, 
time trends in mortality rates differ; secondly, men have simi
lar rates to women for stroke but a three to sixfold excess for 
IHD; and thirdly, the rankings of different countries on IHD 
and stroke mortality, although weakly correlated, can vary 
considerably as Figure 18.1 (all ages) shows (Zarate, 1994). 
Among the 36 countries described here the United Kingdom 
has the seventh highest IHD mortality and tenth highest stroke 
mortality, but France is the 34th highest on IHD and 5th on 
stroke. The most striking features in this century in Britain 
have been the rise and decline in IHD mortality especially at 
younger ages, and the marked sex differences in patterns of 
mortality. Stroke has declined since the early part of the cen
tury for both sexes.

PART 1 - IHD

18 2 Introduction and definitions

ONS data for the group of diseases affecting the cardiovas
cular system as a whole have been greatly affected by changes 
in nomenclature, methods of diagnosis, classification and 
coding instructions. Table 18.1 shows the classifications
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Figure 18.1
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Table 18.1

ICD 1&2 
1901-20 ‘

ICD 3 
1921-30

ICD 4 
1931-39

ICD 5 
1940-49

ICD 6 
1950-57

ICD7 
1958-67

ICD 8 . 
1968-78 ■

ICD 9 
1979 
current

Darby and Doll N X 420,422.1 420.422.1 410-414 410-414
(Chapter 9) (+422 0,422.2, (+422.0, 422.2. (+428,440) (+429,440)

450) 450)
Alderson and Ashwood fe/A 420-422 420-422 395.9 410-414
(1986) 410-414 424,429.0

424, 428
429.1

Campbell (1965) N/A 94 p4 420 420

Halliday and Anderson 
(1979)

N X 93,94 93,94 42(1.422 420, 422 410,413

Ryle and Russell N/A 90(5) 9'h 93c
(1949) 90(7) 93c 93d

91th) (2) 
89

97 (3)

Taylor and Dauncey 
(1955)

N \ 93,94 93, 94

♦ClaytQ^^O 420,422 420. 422 410-414
et al. (+428)

This chapter;
(see Appendix A for N/A 90 (5). 93,94 93,94 420.422 420,422 410-414 410-414
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others have used and those we have chosen to use in the com
parisons of various revisions of the International Classifica
tion of Diseases (ICD) in England and Wales. Appendix 21.1 
gives the descriptions of the codes that we have used. Bridge 
coding across the different revisions is thought to be least 
successful in the older age-groups. There have also been shifts, 
particularly for the older age-groups, from poorly specified 
causes of deaths (including symptoms and signs) to more 
precisely specified ones, including heart disease (see Chap
ter 4). We thus focus on trends in those aged under 75 years. 
Coding artefacts between 1921 and 1961 have been discussed 
in detail by Ryle and Russell (1949) and Campbell (1963a, 
1965). For example, between the 4th and 5th revisions 
Campbell (1965) reported that, for all ages combined, largely 
because of assignment for stroke, there was an 8 per cent 
<1-16,000) reduction in deaths attributed to diseases of the 
coronary arteries, and a 61 per cent (-17,000) reduction in 
deaths attributed to arteriosclerosis. Between the 5th and 6th 
revisions, there was a 10 per cent increase (+4,000) in deaths 
assigned to diseases of the coronary arteries and an increase 
(+815) in deaths attributed to the verticular lesions affecting 
the CNS. Between the 4th and 5th revisions (inl939-40) there 
was a large shift in coding from arteriosclerosis to cerebrov
ascular disease and from myocardial disease and endocardi
tis to bronchitis. Alterations from the 5th revision to the 6th 
(1949-50) resulted in a small shift from respiratory diseases 
back to heart diseases, and a large increase in hypertension at 
the expense of arteriosclerosis and nephritis.

These problems of classification may be overcome by broad
ening the group of codes used. Figures 18.2 and 18.3 show 
trends for ages 35-74 for IHD (our definition), stroke and 
other circulatory diseases, as well as respiratory diseases, ill 
defined and all other diseases. Also shown in Figure 18.3 are

the first year of each coding revision, including the adoption 
of automatic cause coding by ONS in 1993. It can be seen 
that, for example, there were major increases in respiratory 
and stroke mortality with the adoption of the 5th revision of 
the ICD in 1940, and a corresponding reduction in ‘other cir
culatory diseases’ at the same time. Ill defined causes 
declined to negligible levels by the 1950s; such deaths would 
have been transferred to other categories, including circula
tory diseases. The introduction of automatic cause coding in 
1993 resulted in increases in mortality classified as ‘other 
circulatory diseases’ and respiratory diseases, but had little 
effect on the trends for other causes. It is thus unlikely that 
the trends in IHD as defined in this chapter could be accounted 
for in the main by changes in coding or diagnosis, and there 
are no sharp discontinuities for IHD with different coding 
revisions.

As indicated above, a major problem in reconstructing trends 
in coronary heart disease mortality is the change in diagnos
tic ability and death certification practice that has occurred 
over the course of the century. IHD mortality could not have 
been recorded in 1900, as it was not included in the disease 
classification. There was a category ‘angina pectoris’, but its 
use was uncommon, with only 1.5 per cent of all deaths at
tributed to heart disease falling into this category (Campbell, 
1963a). In retrospect it seems clear that IHD deaths occurred 
before the term was introduced (Fye, 1985; Lawrence, 1992). 
The initial description of angina pectoris is generally attrib
uted to William Heberden in 1768, who detailed the pattern 
of symptoms and the fact that sudden death occurred as a 
complication. The concept was further developed by others, 
including Allan Bums in 1809 (Proudfit, 1983), and in the 
middle of the nineteenth century Richard Quain described 
‘fatty disease of the heart’ (Fye, 1985). A retrospective re

Deaths per million population, age-standardised to European population

Figure 18.2

Mortality from IHD and other causes, 1921-94, ages 35-74

* Automatic < ause coding introduced in 1991
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J8,3 mortality trends

18.3.1 IHD and other cardiovascular disease mortality

Table 18.2 shows annual death rates for selected causes of 
death in men and women between 1921 and 1994 in four 
age-standardised age-groups: 35-44, 45-54 and 55-64 and 
65-74. Figure 18.3 shows the trends in IHD, stroke, and all 
circulatory diseases mortality rates that have been age stand
ardised to the European population (Waterhouse et al., 1976) 
for ages 35-74 years over 1921-94. This is the age-group 
where diagnoses are most likely to be accurate over the pe
riod. Changes in ICD revision are indicated on the graph. For 
men and women there was a marked rise in IHD mortality 
until 1939, and then a decline, which lasted for only a few 
years for men, but continued longer for women. The validity 
of the decline in IHD mortality during the war in men has 
been challenged by Barker and Osmond (1986). This 
possible decline was followed by a sustained rise for both 
sexes, with mortality peaking in the mid-1970s for women 

Bartholomew’s Hospital there was no major change in the 
degree of atheroma of the abdominal aorta over the same 
period (Finlayson, 1985). Morris interpreted his data as indi
cating that an increase in the tendency to thrombose was re
sponsible for the increase in coronary heart disease incidence 
and mortality. It had, however, earlier been suggested that 
not all myocardial infarctions were due to coronary throm
bosis (Friedberg and Hom, 1939), although the fundamental 
role of thrombosis has been re-established more recently 
(DeWood et al., 1980). A recent study in the United States 
covering the period 1980-89, when ischaemic heart disease 
was declining rapidly, found no reduction in the prevalence 
of atherosclerosis (Enriquez-Sarano et al., 1996). The rela
tive contribution of atherosclerosis and thrombotic tendency 
to trends in IHD mortality remain difficult to elucidate, but 
the studies by Enriquez-Sarano and Morris suggest that the 
trends were not due to changes in atherosclerosis alone.Atherosclerosis has retrospectively been demonstrated in 

Egyptian mummies, but the first contemporary descriptions 
occurred in the sixteenth century (Aciemo, 1994). The main 
theories relating to its origins date from the mid-nineteenth 
century. Its thrombogenic basis was proposed by Karl Freiherr 
von Rokitansky of Vienna but disputed by Rudolph Virchow 
who considered it to be an inflammatory lesion (Aciemo, 
1994). The notion that lipid infiltration was the key character 
of atherosclerosis dates back to Vogel, who identified cho
lesterol as the major component of atherosclerotic lesions in 
1847 (Aciemo, 1994). However, the major developments of 
interest in the lipid accumulation theory resulted from ani
mal feeding experiments around the turn of the century.

view of his case reports suggests that 52 out of 83 cases rep
resented IHD (Morgan, 1968). The pathologist Carl Weigert 
and clinician Carl Huber in Leipzig described the myocar
dial lesions induced by acute ischaemia and developed the 
notion that myocardial infarction and angina both reflected 
underlying coronary artery disease (Fye, 1985). Before the 
turn of the century myocardial infarction and coronary throm
bosis were described as terminal events (Aciemo, 1994), With 
the diagnosis of acute coronary thrombosis in the living pa
tient being generally first attributed to two Russian doctors, 
Obrastzow and Straschesko in 1910 (Krikler, 1987). By 1918 
Herrick was able to link clinical information with electrocar
diogram evidence from experimental canine and human sub
jects, since when the occurrence of coronary thrombosis was 
increasingly recognised (Lawrence, 1992).

As coronary heart disease is generally associated with ad
vanced coronary atherosclerosis it would be expected that 
the dramatic increase in coronary heart disease mortality in 
the first half of this century would be accompanied by in
creasing evidence of severe coronary atheroma. However, 
studies of post-mortem records of the London Hospital (Mor
ris, 1951) suggest that there was no such increase between 
1908 and 1949; in fact the degree of coronary atheroma de
clined. In a review of- post-mortem records from St 
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Figure 18.3

Mortality from IHD and other causes, 1921-94, ages 35-74
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and the late 1970s for men. Since then mortality has been 
declining sharply. While some of the rise in IHD could be 
attributed to coding transfer from other heart diseases cat
egories, which have shown a dramatic drop between .1939 
and 1951, coding changes are unlikely to account for all the 
rise in IHD mortality as total circulatory mortality has in
creased overall (see also Chapter 4). Transfers from respira
tory and poorly specified causes of death could also have 
increased the numbers of deaths attributed to more specific 
causes such as heart disease, but trends for respiratory dis
eases, (see Figure 4.13) and symptoms, signs and ill-defined

causes (see Figure 4.17), are not consistent with this expla
nation for all age-groups. For women, total circulatory dis
ease has, in contrast, shown an overall downward trend this 
century, and the trend in stroke mortality has been similar to 
men’s, with a steady decline over this century, apart from the 
1940s when the decline appeared to stagnate. The change from 
ICD4 to ICD5 raised the apparent level of stroke mortality 
considerably in 1941.

The contrast in patterns for total circulatory disease mortal
ity between men and women over thus century can thus largely

Table 18.2

Ischaemic heart diseases trends, 1921-1994 
Age-standardised rates per million 

Sex ratio M:F death rates.

Year

Males 
Definition x 
35-44 45-54 55-64 65-74

Males 
Definition y 
35-44
Defn a codes

45-54 55-64 65-74

1921 MW 397 1.569 5,601 77 397 1,569 5.M1I
1931 24,1 1,(112 3*342 11,625 241 1,012 3,342 11,625
1941 263 1,267 4,457 13,901 263 1,267 4,457 13.901
1951 282 1,490 4,397 9,752 314 1,675 5,576 16,472
1961 2,063 6,072 1'3,350 493 2,103 6,370 15,725
1971 ’ - JOwiWSWJsHs 664 2,733 6,927 16,064
1981 : "’i '•« A X x*'  xx., X 526 2,509 6,882 15,563
1991 jJMSBWBOSgHBW 326 1,508 4,873 12,796
1994

Females
Definition x

268

Females
Definition y

1,-182 4,061 11,200

Year 35-44 45-54 55-64 65-74 35-44
Defn a codes

45-54 55-64 65-74

1921 50 277 929 3,571 50 277 929 3,571
1931 1'64 573 2,314 8,676 164 573 2,314- 8,676
1941 144 5.83 2.3(4 9,705 144 583 2,304 9,705'
1951 45 265 1,225 4589 80 382 1,846 7,893
1961 66 328 1,626 5,879 76 368 1,647 6,39.1
1971 Jj -i >. -J. J*  'X 'X: X .i—X X - 96 455 1,8'19 5,604
11981 J , X. X. B/V"'' 'W ,X>X - — X'*j-'X '>* ‘X XX 77 472 1,860 6,083
1991 - % s xx * X X , JXX X XXX - 56 244 1,516 5,228
1994 . 1,, . . —xxX XX"XXJ X X X. JX 53 236 1,198 47*94

Dr/iniftonx 1.CD494 lCD594ah lCDf>420 ICD7 420
Definition y ■ 1CD4 94; 1CD5 94a b ICD6 420,422, ICD7 4204221CD6 420422. ICD7 420,422; ICDH 410-414 ICD9 410414

Definition x 
35-44 45-54 55-64 65-74

Definition y 
35-44 45-54 55-64 65-74

1921 1.5 1.4 1.7 1 6 1.5 « T.4x - W, 1.6
1931 1.5 1.8 1 4 1 3 1 5 1.8 1 3
1941 1.8 2.2 1.9 1.4 1.8 2.2 1.9 1.4
1951 6.3 5.6 3.6 2.2 3.9 44 3 0 2,1
1961 7.3 6.3 3.7 213 6.5 5.7 39 2)5
1971 Kg - - 6.9 6.0 3.8 29
1981 ■ -k - 6.8 5.3 3.7 2.6
1991 - — 58 6.2 3-2 2.4
1994 r A' 7 M b - '; w -i! - 5.1 5.0 34 Maj
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Figure 18.4

Ratio of male to female mortality, 1921-94, ages 35-74 
(based on rates age-standardised to European 
population)
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be attributed to the differing absolute contributions of stroke 
and IHD mortality in men and women. For both sexes at the 
turn of the century stroke mortality predominated and IHD 
was uncommon. However, the rise in IHD has been much 
greater, in absolute terms, in men compared to women. The 
most recent crossover between IHD predominating over 
stroke as cause of death occurred in the 1920s in men and in 
the 1960s in women. Thus, total circulatory disease mortal
ity trends this century have been dominated more by trends 
in IHD in men and more evenly balanced between stroke and 
coronary heart disease in women. This is summarised in the 
mortality sex ratio (see Figure 18.4), and considered further 
in the next section.

18.3.2 Age- and sex-specific trends 1921-92 for IHD

To examine trends in more detail, we used sex- and age
specific rates for the age-groups 35-44, 45-54, 55-64 and 
65-74 years to look at changing patterns and sex ratios. Within 
these groups the data have been age standardised to the Eu
ropean population, based on 5-year age-groups. Data for IHD 
mortality were available from 1921 to 1994. Table 18.2 shows 
IHD mortality trends for sex-specific age-groups, and the sex 
ratios. Two coding schedules were used so that the differ
ences between using Campbell’s definition (which left out 
myocardial degeneration, code 422) and ours could be ex
amined. The trends for 1921-94 are shown in Figure 18.5, 
which also shows the substantial effect of missing out myo
cardial degeneration. The difference is greatest for men above 
age 55, and for women. All other alternative coding choices 
described inTable 18.1 have small effects, greatest at older ages.

For men in all age-groups IHD rates increased steadily from 
1921 apart from an apparent temporary fall during the Sec
ond World War, reaching a peak in the late 1970s, and there
after declining. There is a strong period-of-death effect, since 
the rises and falls occurred more or less at the same time at 
all ages. However, the falls in the 1970s began some years 
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earlier in the youngest age-groups. The rise was greatest dur
ing the years 1921-39, and the fall was steepest between 1981 
and 1994. For women, IHD rates followed a similar pattern 
to males but with a longer and more pronounced fall from 
1940, and a more gradual rise until the 1970s. Thereafter, 
rates began to decline, in the 1970s for ages 35-44 but only 
in the 1980s for ages 65-74. It is of interest that the pattern of 
changes in IHD mortality resemble those of men in that the 
relative rises occurred at about the same time in all age-groups, 
although female mortality has always been lower than male. 
Table 18.2 shows that this sex differential is greatest at 
younger ages. Between the 1920s and 1960s the ratio of male 
to female mortality rates has risen considerably, from around
1.5 to around 6 for those under the age of 54, 3 for ages 
55-64 and 2.5 for ages 65-74. The sex ratios have remained 
relatively constant since the 1960s.

It is difficult to identify whether trends are best described in 
terms of influences around the time of death (period effects) 
or those accumulated over a life time (generation or cohort 
effects - see Chapter 2). Period of death and period of birth 
are related, since given the age and date at death it is possible 
to derive the date of birth arithmetically. If mortality rates 
followed a linear trend then it would be impossible to distin
guish whether this was due to cohort of period influences. 
Variations associated with coding changes are more likely to 
appear as period effects, as are changes in incidence and effi
cacy of treatment. Methods have been developed to identify 
whether period or cohort effect are more important, but all 
these methods are fallible (see Chapter 2). In order to test 
rigorously whether there could be a cohort effect we mod
elled death rates for each sex, age (5-year grouping), period 
of death (5-year grouping) and period of birth (5-year group
ing) using the GLIM4 package (Francis et al., 1993), and 
data for 1921-92 (see Figure 18.5, our definition). We adopted 
the usual approach of a log-linear model with Poisson error 
structure, with age, period and cohort as factored explana
tory variables (Clayton and Schifflers, 1987). When period 
terms are constrained to be linear the resulting explanatory 
variable is called ‘drift’. Comparisons between the compara
tive explanatory power of cohort and period effects are made 
relative to the variation explained by ‘drift’, which could be 
due to cohort effects, period effects, or both. A summary of 
the results of these analyses is given in Table 18.3.

The analyses show that a model based on age and period of 
death is substantially better at explaining variance (deviance) 
than one based on age and cohort (even though the latter has 
more parameters). However, there is statistically significant 
evidence for a smaller ‘cohort effect’ as well. A further analysis 
was undertaken by Osmond (1996, personal communication) 
using the same data but a different model. For males the log- 
linear model shown in Table 18.3 was a better fit to the data 
(the reverse was true for females), but the overall conclusion 
remained the same. Figure 18.6 shows the data plotted by 
generation (year of birth). Death rates in each successive gen
eration bom during or after the Second World War have been 
lower. The major part of this reduction will be due to period 
effects, but part will be due to factors operating from around
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Figure 18.5

Trends in ischaemic heart disease deaths. England and Wales, 1921-94

Source: ONS historic deaths file Standardised to European*  population

Table 18.3

Deviances and degrees of freedom of statistical models 
applied to the coronary heart disease rates

Deviance
Model Men Women Degrees of 

freedom

Age+drift 112,076 42.333 125
Age+cohort 100,299 22.134 104
Age+period 31.202 7.613 112
Age+period+cohort 2,801 4,205 91

the time of birth (in-utero and/or in childhood) over the life
time of each cohort. Osmond (1995) examined heart disease 
for 1952-91 but using a much broader grouping that included 
IHD, hypertensive disease and ‘otherforms of heart disease’. 
He also found evidence for both period and cohort effects, 
with the period effects explaining the greater part of the vari
ance.

18.3.3 Socio-economic and geographical differences

The Registrar General’s occupational supplements showed a 
marked social class differential in IHD mortality in 1931 and 
1951 with highest rates in the professional classes. In 1931

Death lates per million population dog scale)

Figure 18.6

Trends in ischaemic heart disease deaths. England and Wales, 1921-94, by central year of birth, 1846-1961

Source OXS historic deaths file Standardised to European * population
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Table 18.4

IHD and stroke, by county district: 1985-94, county districts ranked by male IHD rate 
Rates per 100,000 population, age standardised to European population

20 lowest IHD rates 
Elmbridge CD 
Chichestei < D 
East Dorset CD 
Vale of
White Horse CD 

Runnymede CD

West
Oxfordshire CD 

South
Cambridgeshire CD 

C btswold CD 
Woking CD 
Waseiley CD

Weakien CD 
Horsham CD
South Oxfordshire CD 
Wokingham CD 
South Bucks CD

South Norfolk CD 
Christchurch CD 
North Norfolk CD 
Kensington and

Chelsea LB 
Lewes CD

20 highest IHD rates 
Middlesbrough CD 
Merthyr Tydfil CD 
Oldham MCD 
Liverpool MCD 
Rochdale MCD

BlackbumCD 
Sedgefield CD 
Knowsley MCD 
Gateshead MCD 
Rossendale CD

Rhondda CD 
Sunderland MCD 
Manchester MCD 
Salford MCD

Stoke-on-Trent CD 
Easington CD 
Burnley CD
Blaenau Gwent CD 
Wear Valley CD 
Scunthorpe CD

IHD. males 35-74

Deaths Rate 95% CI

264 74 (65 83)
329 81 (72 90)
234 73 (63 83)

279 98 (86 110)
193 90 (77 103)

7702 ~245,! (227 264)
740 246 (228 264),
638 253 (232 273)

634 25*6 (236 276)
483 264 (240 287)

532 265 (242 287)

706 266 (246 285;
535 266 (243 289)
503 268 (244 291)
743 271 (252 291):

967 272 (254 289)’
707 272 (252 292)
824 274 (255 293)
693 274 (254 295)
447 275 ' (249 300)

785 278 ■ (258 298)
417 279 (250 308)
829 279 (259 299)

762 280 (260 300)
713 280, (259 301)

HID. females 35-74

Deaths Rate 95% CI

218 90 (78 102)

297 97 (85 108)
204 78 (67 90)
217 95 (82 108)
339 95 (84 105)

362 75 (67 84)
259 80 (70 90)
328 94 (84 104)
211 76 (66 87)
183 98 (84 112)

304 91 (81 102)
182 83 (70 96)
297 81 (71 91)

287 85 (75 95)
271 80 (70 90)

Stroke, males 35-74

Deaths Rate 95% CI

139 47 (39 55)
180 57 (48 65)
129 49 (40 58)

132 52 (43 61)
101 54 (43 64)

107 52 (42 62)

123 45 (37 53)
137 64 (53 75)
88 45 (36 55)

130 45 (37 53)

202 54 (46 62)
142 53 (44 62)
188 62 (53 71)
140 57 <47 66)
93 57 (45 69)

171 57 (48 66)
91 60 (46 73)

189 61 (52 70)

194 71 (61 81)
149 58 (48 67)

Stroke, females35-74

Deathsi Rate 954fcCI

143 41 (34 48)
167 42 (35 49)
106 33 (26 39)

86 30 (24 37)
7'6 36 (27 44)

103 42 (34 50)

108 36 (29 42)
124 46 (37 54)
110 49 (40 58)
163 47 (40 55)

179 39 (33 45)
148 45 (37 52)
130 37 (30 43)
118 42 (35 50)
106 57 (46 69)

151 46 (39 54)*
84 45 (34 56)

167 45 (38 52)

155 46 (39 5,3)
150 44 (36 52)

1,620 5.09 (484 534) 798 205 (190 219) 336 105 (93 116) 279 75 (66 84)
752 509 (473 546) 373 204 (182 225) 157 105 (88 122) 122 67 (55 80)

2,485 510 (490 530) 1,216 200 <188 2*11) 528 105 (96 114) 471 75 (68 82)
5,541 511 (497 524) 2,859 201 (19’4209» 1,089 98 (92 104) 1063 74 (69 7,9)’
2,278 511 (490 5’2) 1,157 211 (198 223) 427 94 (85 103) 376 68 (61 75)

1.514 512 (486 538) 713 : 191 (177 206) 296 97 (86 109) 250 67 (59 76)
1,127 513 (482 543) 575 217 (199 235) 227 101 (88 115) 169 63 (53 73)
1,69.8 515 (490 539) 850 209 (495 223) 327 98 (88 109) 184 70 (61 78)
2,645 515 (495 535) 1,446 222* (210 234) 499 94 (86 103) 448 70 (63 77)

742 517 (480 555) 377 214 (191 236) 123 83 (68 98) 136 73 (61 86)

1,044 517 (486 549) 559 208 (<190 226) 197 92 (79 105) 206 76 (65 87)
3,486 518 (501 536) 1,8:11 219 (209 229) 749 109 (101 117) 572 68 (63 74)
4,892 522 (507 53") 2.332 195 (187 204) 993 102 (95 1’08) 837 71 (66 76)
2,89,8 523 (504 542) 1,410 196 (1.8’5 207) 587 102 (94 110) 551 77 (71 84)

3,262 530 (511 548) 1,479 195 (185 206) 549 85 (78 93) 563 74 (67 80)
1,298 531 (502 560) 689 2 ’0 (221 257) 282 113 (100 126) 267 95 (84 107)
1,102 536 (504 568) 525 197 (180 215) 220 104 (90 118) 199 77 (66 88)
1,067 538 (505 571) 520 217 (198 236) 189 93 <80 10") 164 65 (54 75)

895 540 (504 576) 431 216 (194 237) 160 94 <79 108) 163 79 (67 92)
823 542 (505 580) 319 1.39 (159 199) 169 108 (91 124) (33 72 (60 85)

Social Class I had an approximately fourfold greater stand
ardised mortality ratio than Social Classes IV and V. This 
gap had narrowed to a less than twofold difference in 1951 
(Martin, 1956). The large gradient for coronary heart disease 
around the 1931 Census was likely to be over-estimated by 
differential misclassification with myocardial degeneration, 
which was more common than coronary heart disease at the 
time, and has consistently shown a strong inverse gradient. 
Analysis in England and Wales using area-based measures of 
socio-economic status have not shown inverse gradients (Mar
tin, 1956), and data from the US found much less consistent 
evidence (Guralnick, 1963; Lilienfeld, 1956; Antonovsky, 
1968). Whether there were ever substantially greater IHD rates 
among higher socio-economic groups in the USA and United 
Kingdom remains unresolved. Studies with objective meas
ures of disease, or in which classificatory methods were stand
ardised across classes, show much less evidence than those 
where data sources are more liable to differential categorisa
tion according to socio-economic position (Antonovsky, 1968; 
Davey Smith, 1997), Men in physically active occupations 
do tend, other things being equal, to have a lower incidence 
of disease and a lower case fatality (Fox and Naughton, 1972), 
and a large necroscopy study suggested that differences in 
physical activity accounted for any tendency for higher dis
ease rates among the non-manual classes earlier this century 
(Morris and Crawford, 1958). Since about 1960 IHD mortal
ity in Social Classes I and II was static, whereas for semi-
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skilled and unskilled men it continued to rise (Rose and Mar
mot, 1981). By 1971 non-manual groups tended to have higher 
IHD mortality rates, and widening socio-economic differen
tials have been seen since, (Devis, 1993:; Davey Smith and 
Marmot, 1991), with data from the ONS Longitudinal Study 
showing increasing gradients in ischaemic heart disease up 
till 1989 (Harding, 1995).

The wide geographical disparities in IHD mortality in 
England and Wales have remained relatively constant over 
time (Ryle and Russell, 1949; Martin, 1956; Britton, 1990). 
Figure 18.7 shows how IHD and stroke mortality for 
1985-94 varied for males by local authority. Although stroke 
and IHD are highly correlated geographically, even in areas 
with similar stroke mortality (around 70 per 100,000) there 
are almost twofold variations in IHD mortality. The correla
tion between male and female IHD mortality is much greater 
(see Figure 18.8). This suggests that the environmental and 
lifestyle factors that influence IHD mortality operate on men 
and women alike. Some of the highest mortality areas are 
geographically close together, e.g. Manchester and Salford. 
Table 18.4 shows the 20 highest and lowest mortality areas. 
Further analysis of small area mortality data was undertaken 
to establish What types of area have highest IHD mortality 
rates. Table 18.5 shows that in 1990-92, among those aged 
0-74, based on the ONS classification of 1991 census wards 
(Charlton, 1996), IHD mortality was up to 40 per cent above

Table 18.5

Hypertension and stroke SMRs, 1990-92, ages 0-74, by ward classification
England and Wales = 100

ONS ward classification IHD*, Males 0-74 IHD*. Females 0-74 Stroke**, Males 0-74 Stroke**. Females0-74

Ohs Ex
pected

SMR Obs Ex
pected.

SMR obs Ex
pected

SMR Obs Ex
pected

SMR

A Prosperous areas 5.929 8,473 70 2.112 3)394 62 1,274 1,691 75 1.107 1)394 79
B Rural areas 4,166 5.096 82 1,522 2;004 76 839 l,0-3’4 81 664 816 81
C Established

Owner-occupiers 13,067 16,659 78 4,896 6,968 70 2,572 3,338 77 2,266 2,869 .79
D Armed forces bases 543 636 85 2121 252 84 95 130 73 103 106 97
E Mature population'. 11.132 12,’59 90 4,889 6,058 81 2.420 2.582 94 2.270 2,452 93
F Rural areas with

mixed economies 10,662 11,485 93 4.363 4.835 90 2,024 2.325 87 1,886 1,980 95
G Suburbia 14.694 15.686 94 6,072 6,754 90 2.851 3,166 90 2,515 2,791 90
H Metropolitan professionals 3.836 4,265 90 1.567 2.010 78 930 875 106 812 832 98
1 Middling England 19,666 18.429 107 9,133 8,084 113 3,817 3,750 102 3,Sib 3.308 106
J Deprived city areas 4,745 4,413 108 2,032 1,890 108 1,058 896 118 838 785 107
K Industrial &

manufacturing towns 17,312 13,946 ■124 8,339 6.252 133 3,360 2,851 118 2.999 2,546 118
L Lower status

owner occupiers 12.307 10,071 122 5,816 4,561 128 2,(523 2,064 127 2,254 1,870 121
M Put pose-built.

■ ICD 410-414
'■ ICD 410-418

inner city estates 5,186 2,540 125 1.421 1,066 133 772 517 149 530 ' 437 121
N Deprised industrial wards 9,825 7 011 140 4.815 3,061 157 2,012 1.426 141 1,680 1,248 135;
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the national average level in ‘deprived industrial areas’, ‘in
ner city estates’, Tow status areas’ and ‘industrial and manu
facturing towns’, and around 70 per cent of the national 
average in ‘prosperous’ and ‘rural’ areas. In Scotland between 
1981 and 1991 there have been increasing relative and abso
lute differences in IHD mortality between deprived and non
deprived areas (McLoone and Boddy, 1994).

*8.4 Possible explanations for the trends in IHD 
mortality

IHD is pathologically the interaction between two processes, 
atheroma of the vessels and the thrombotic event. The present 
public health approach in the United Kingdom and the USA 
is based on the hypothesis that a diet high in saturated fatty 
acids lead's to raised levels of blood cholesterol in individu
als and populations. This is responsible in the mam for the 
increased susceptibility to atherosclerosis and IHD observed 
in such populations. Raised blood pressure, cigarette smok
ing, physical inactivity and diabetes mellitus are major 
aggravating factors. Raised cholesterol levels are not an 
essential factor, however - South Asians have relatively low 
cholesterol levels, but high prevalence of insulin resistance, 
and high myocardial infarction mortality (McKeigue et al., 
1989), demonstrating that raised cholesterol levels in a popu
lation are not an essential prerequisite for high IHD rates. 
Satisfactory explanations have to account for both the rise in 
coronary heart disease observed since the 1920s and the sub
sequent decline in the 1970s.

The trends in IHD mortality will reflect changes in incidence 
and case fatality. Incidence was likely to have been increas
ing over the period when mortality was increasing. The ques
tion must be asked: what factors can cause changes in

incidence? Diet, raised blood pressure, cigarette smoking, and 
lack of exercise are recognised risk factors. Exercise and diet 
may act through altering cholesterol levels and other physi
ological factors. Other documented risk factors include 
haemostatic (blood clotting) factors, diabetes, respiratory 
function, white cell count, infection and homocysteine lev
els. While genes predisposing to atherosclerotic disease have 
been identified, genetic differences may explain some indi
vidual susceptibility but are unlikely to explain the time trends 
observed. Among the many factors influencing the risk of 
IHD, a central issue is winch of them best account for the 
population mortality trends.-Any explanation would have to 
account for both the rise and fall in mortality in all age-groups 
and men and women. It should also explain differing time 
trends observed in (Efferent countries — for example in the 
US the decline in IHD mortality began a decade before that 
observed in Britain, whereas several Eastern European coun
tries such as Poland and Romania are still experiencing in
creases (Zarate, 1994).

Of related interest is the disjunction between time trends for 
stroke and IHD. While IHD and stroke share many of the 
same risk factors, raised low density and decreased high den
sity lipoprotein cholesterol levels are strong risk factors for 
IHD mortality (Law et al., 1994a), but not for stroke where 
raised blood pressure is the most important related risk fac
tor (Prospective Studies Collaboration, 1995). Blood 
cholesterol is strongly related to dietary saturated fatty acids 
and can be altered by changing diet (Cox et al., 1995). Blood 
pressure is related to body weight, alcohol consumption, and 
dietary sodium and potassium, among other factors. Thus, 
differences in trends between these two conditions could be 
explained by divergent trends for lipids and blood pressure, 
and the lifestyle factors most strongly related to these two 
risk factors.

Table 18.6 

Mean intake of total fat as a percentage of energy for all studies divided info 10-year 
periods from 1900 to 1985

Source: Stephen and Seber (1994)
Note Means are flighted according, to the number of subjects in each stud)

................................................................................ " " ' ' 1 "---------------------------------------------------—---- ., . ...---- .... . . n ........ I ...................... ....

Time period UK data * US data

No. of 
studies

No. of 
subjects

Eat 
(% energy)

No of 
studies

No of 
subjects

Fat 
(% energy)

1900-09 57 24.6 -
1910-19 ifMit 348 24.1
1920-29 iBi! 5.220 25.9 2 148 35.5
193*0-39 8 916 •33.1 ■2 37 41.2 >'
1940-49 15 2,385 33.21 20 4,178 37.6
1950-59 13 1,568 3'8.1 46 20,993 40.5
1960-69 Mm 3,873 40.1 28 11,239 , 39.9
1970 79 wiil 2.294 40.3 53 73,499 37.8
1980-85 20 7,384 38.2 20 1,492 37.5

18.4.1 Changes in diagnostic fashion or changes in 
classification

Bumand and Feinstein (1992) have shown that changes in 
diagnostic practices have accelerated the apparent decline in 
IHD mortality rates in the US. It is unlikely, however, that 
changes in investigations, diagnostic fashion or classifica
tion can Completely explain either the rise or the decline in 
IHD in England and Wales. Several investigators have ex
amined the rise in IHD mortality in the 1920s and found that 
this cannot be explained by changing diagnostic practices or 
coding (Campbell, 1963a,b, 1965; Anderson and Le Riche, 
1970). This exfercise was repeated with respect to the contin
ued increase among men from 1950 to 1962 (Record and 
Whitfield, 1964). The increase in coronary heart disease 
mortality was greater than the decrease in other heart disease 
categories in every age-group from 30 to 64. Additionally, 
the decline in all cause mortality rates levelled off between 
1920 and 1940, despite a continuing decline in causes of death 
other than IHD (Morris, 1960; Davey Smith and Marmot, 
1991). The rise in IHD mortality was also seen in all 
age- groups (Ryle and Russell, 1949). Though it is likely there 
was some transfer between categories, the rise in IHD mor
tality far outstripped the decline in mortality from valvular 
and other heart diseases (Ryle and Russell, 1949). Similarly, 
it is also unlikely that the decline in mortality seen from the 
1970s was due to changing diagnostic fashion or coding 
practice as all cause and total circulatory mortality also de
clined (see Figures 18.2 and 18.3). Autopsy rates for deaths 
finally certified as IHD may influence the figures (Stehbens, 
1987a, b), and have changed considerably, rising steadily from 
around 22 per cent of deaths in 1959 to around 43 per cent in 
1979, but since then have remained relatively constant (see 
Chapter 2, Figure 2.2), so this cannot explain any changes 
since the late 1970s.

Thus the changes in mortality appear to be real, but are these 
due to changing incidence of IHD or changing case fatality? 
The increase in mortality in the 1920s is likely to be explained 
by increasing incidence, if only because clinical literature 
indicates that the classical clinical presentations of IHD were 
uncommon at the beginning of the twentieth century (Fye, 
1985; Aciemo, 1994). There is more debate Over the decline 
in IHD mortality occurring in the late 1970s, which has been 
attributed to both declining incidence and to declining case 
fatality (possibly due to less severe disease or better 
treatment of IHD). Inadequate data exist from the United 
Kingdom to distinguish between trends in incidence and mor
tality. However, detailed studies from the US suggest that 
declines m IHD mortality have been much greater than de
clines in incidence (Sytkowski et al., 1996; McGovern et al., 
1996). In the Framingham Study; incidence and mortality were 
compared for cohorts aged 50-59 in 1950, 1960 and 1970. 
For women, IHD mortality declined by 51 per cent while 
incidence declined by only 20 per cent. For men the contrast 
was even more stark: a 44 per cent decline in mortality com
pared with a 2 per cent decline in incidence (Sytkowski et 
al., 1996). Among women stroke incidence declined more 
than stroke mortality, but for men the reverse was true. On 
the basis of their analyses the authors could not determine
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Whether the 20-year decline in cardiovascular disease inci
dence among men was so small because of increased detec
tion, a delay and compression of morbidity, or a real Small 
reduction in disease, but the analyses did indicate that among 
men and women mortality was not delayed or shifted to other 
causes. Recent trends from 1985 to 1990 in the Minneapolis- 
St Paul metropolitan area reveal similarly greater declines in 
mortality than incidence rates for IHD (McGovern et al., 
1996).

18.4.2 Improvements in treatment

Reduced incidence may be the result of reductions in risk 
factors, in which primary prevention has a part to play. Medi
cal interventions can influence incidence, presentation and 
case fatality rates (Kaplan et al., 1988). Improvements in treat
ment, management and care of IHD may decrease case fatal
ity and increase survival, leading to a decline in mortality 
even without a real change in incidence. However, it is un
likely that a large proportion of the observed decline in mor
tality from the late 1970s can be attributed to improvements 
in treatment. Some 25 per cent of attacks lead to death before 
the arrival of a doctor, accounting for 60 per cent of all deaths. 
Comparisons of mortality and incidence in different commu
nities and over time have shown that case fatality overall has 
changed little in males aged 35—44 (Traven et al., 1995). 
Beaglehole (1986) concluded that the majority of. the IHD 
decline in Auckland up to the early 1980s was attributable to 
factors other than medical intervention. However, the recent 
introduction of thrombolysis and aspirin post-myocardial in
farction would be expected to lead to decreases in case fatal
ity. Their usage is now widespread enough to influence overall 
population mortality rates - in 1993-94 some 49 per cent of 
hospital patients in the United Kingdom received thrombo
lytic drugs (European Secondary Prevention Study Group, 
1996). The effect of treatment is demonstrated in recent data 
from the Minneapolis Heart Survey of 25-74-year-olds cov
ering tire period 1985-92 (McGovern et al., 1996). This 
showed that hospital mortality declined by 41 per cent be
tween 1985 and 1990, while out-of-hospital mortality declined 
by 17 per cent. Survival of hospitalised patients increased 
substantially. After adjustment for age and previous myocar
dial infarction the relative risk of dying within 3 years of 
hospitalisation (for the 1990 cohort as compared with the 1985 
cohort) was 0.76 for men and 0.84 for women.

18.4.3 Lifestyle

There is little argument that modifiable lifestyle factors, such 
as diet, cigarette smoking and physical activity have consid
erable influences on IHD in individuals and populations. 
These conclusions are based on data from laboratory and pro
spective population studies and clinical trials. The question 
is how far these can satisfactorily explain the mortality trends 
observed.

Diet
Morris (1951) suggested that the rise in IHD up to 1950 was 
unlikely to be explained by increasing atheroma, as necropsy 
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studies indicated that the prevalence of atheroma did not 
change substantially between 1908-13 and 1944-49. He pos
tulated that additional factors were required to precipitate the 
acute event, possibly through increasing the tendency towards 
thrombosis. Meta-analyses of recent cohort and clinical trial 
data have shown that there is a strong relationship between 
serum cholesterol and IHD - a difference in plasma choles
terol of 0.6 mmol/1 (10 per cent) lowers the risk of IHD by 50 
per cent at age 40, falling to 20 per cent at age 70 (Law et al., 
1994a). Randomised controlled trial evidence shows that the 
effects of lowering cholesterol can be seen well within 5 years 
(Law et al., 1994b). Indeed angiographic regression trials have 
shown a very rapid reduction in event rates following 
cholesterol lowering (Brown et al., 1993), suggesting that 
cholesterol lowering also affects processes related to acute 
events other than atheroma.

The dietary factor most strongly implicated in IHD from labo
ratory and epidemiological studies has been high saturated 
fat intake. Low intake of nutrients found most commonly in 
plant foods, such as vitamin E, vitamin C, carotenoids and 
flavonoids, or low intake of nutrients affecting haemostasis 
(clotting), such as alpha-linolenic acid and omega-3 fatty 
acids, may also be important. Intervention studies indicate 
that dietary factors may influence both atherogenesis and 
thrombosis. Most studies would suggest that dietary changes 
tend to have more or less concurrent effects on several IHD 
risk factors.

Though few data are available on dietary intake early this 
century there is evidence that fat intake has increased since 
the nineteenth century (see Table 7.5 and Figures 7.7 and 7.13 
of Chapter 7) up to the 1970s, and that the ratio of polyun
saturated to saturated fats (P/S ratio) has increased since the 
1970s. Total fat intake as a proportion of total energy intake 
has altered little since the 1970s, but energy intake has de
clined (MAFF, 1993). A recent meta-analysis of data from all 
published surveys undertaken in the United Kingdom and 
US between 1900 and 1985 (97 UK surveys) showed that fat 
represented 30 per cent or less of dietary energy until the 
1930s, when it began to rise - see Table 18.6 (Stephen and 
Sieber, 1994). National per capita consumption of saturated 
fats, particularly of butter and lard, declined after 1970 (see 
Figure 7.7).

The ratio of polyunsaturated fats to saturated fats has increased 
considerably since the 1970s. In the USA consumption of 
saturated fats and eggs fell about a decade before the fall in 
Britain, as did their fall in IHD (Friend et al., 1979). These 
trends seem to mirror the trends in IHD in both countries. 
The rise in saturated fats was curtailed by rationing during 
and after the Second World War, after which the rise contin
ued. It reached a plateau of about 40 per cent in the late 1950s, 
and has since declined, most sharply since the 1970s (see 
Figure 7.13). This may have contributed towards the observed 
rise in IHD mortality and its subsequent decline from the late 
1970s. Heller et al. (1983) observed that the decline in IHD 
in the late1970s in the United Kingdom was preceded 5 years 
earlier by a decline in saturated fat intake and suggested this 
could be the explanation.
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As most dietary influences tend to affect the whole of a com
munity this theory would be consistent with the patterns ob
served, where overall changes are seen in all age-groups and 
in men and women. Heller et al. also examined regional vari
ations and suggested these were compatible with differential 
changes in fat intake. Table 18.7 shows regional variations in 
diet for 1970-93, and also some national trends, all taken 
from the National Food Survey (MAFF, 1990,1993). While 
all regions have reduced egg consumption and increased fruit 
consumption there remain variations, with the highest fruit 
consumption in the South East and East Anglia and the low
est in the North, Scotland and North West. The differences 
between regions are not substantial, and unlikely to explain 
fully the geographic variations. The ONS survey of adult di
ets (Gregory et al., 1990) similarly found only small differ
ences between regions. There are also three to fourfold 
variations in IHD and stroke mortality in 1990-94 among 
men and women aged 35-74, when analysed by county dis
trict of England and Wales. Figures 18.7 and 18.8 show the 
variation for 1990-94. An analysis of fat intake using the 
National Food Survey and data for the two years 1974 and 
1981 did not find significant differences in trends by social 
class (Morgan et al., 1989). This contrasts with survey data 
from 1902 which showed marked contrasts between social 
classes, with almost threefold differences between upper and 
working class consumption of butter and meat (see Table 7.10 
of Chapter 7). Data in Chapter 7 shows that in the 1950s the 
higher income group had the highest fat and egg consump
tion, but by 1993 it had the lowest (see Figures 7.3 and 7.4). 
This reversal of eating habits, although by income group and 
not social class, is consistent with the possible reversal of 
social class differences for IHD mortality and the more re
cent widening mortality gap found by Harding (1995).

Numerous other investigators have examined trends in IHD 
internationally. Epstein (1989), in an extensive review of the 
relationship of lifestyle to international trends in IHD, con
cluded that marked declines or increases in mortality were 
correlated respectively with reductions or increases in the 
intake of animal fats. Saturated fat intake is believed to have 
an effect largely through blood lipids. British data are lim
ited, but national surveys have been conducted in 1986/7 and 
1991-93 (OPCS, 1990,1995b). Over this limited period there 
has been little evidence of change in average lipid levels in 
the English population. In the USA data from the National 
Health and Nutrition Examination Surveys showed that be
tween 1960 and 1980 age-adjusted mean serum cholesterol 
levels decreased by 3 to 4 per cent (NCHS, 1987). The secu
lar trend continued between 1980 and 1987, which was at
tributed to changes in lifestyle, such as diet and exercise, and 
to a lesser extent to more aggressive intervention with lipid 
lowering drugs by clinicians (Burke et al., 1991). Cox et al. 
(1995) have shown in a double crossover trial that alterations 
in diet can alter blood cholesterol consistently in about two 
thirds of people. Thus dietary interventions aimed at suscep
tible individuals as well as populations have the potential to 
reduce IHD mortality.

It has been suggested that high intake of dietary antioxidant 
nutrients, such as carotenoids, flavonoids and vitamin C,
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Table 18.7

Food consumption per person per week - regional comparison

Eggs (no. per week) Fruit (oz per week) Vitamin C Potassium Saturated % Energy 
(mg) (g) fatty acids from fat 

(g) ■ (%)

1970 1990 1993 1970 1990 1993 1993 1993 1993 1993

England 4.7 2.2 L9 24 8 32.2 33.9 53 2.55 32.9 41.2
Scotland 4*8 2.6 2 0 21.8 29:6 28:2 44 2.31 32,1 . 42 3
Wales 4.6 2.1 1.9 26:8 26.8 29.0 47 2.43 31,5 40.5
North 5.5 2.9 2.0 21,4 29.3 ' 25 4 . 46 248 32,6
Yorkshire/Humberside 4,6 2.4 2.1 „ • 22 7 30:3 30.4 49 2.5 33 7 41.3
North West 4.2 2,3 1:9 21.8 25.6 28.8 49 2.54 32.4 40.3
West Midlands 4)3 1.9 2.0 25,6 24.2 32.7 50 2,52 33.5 41.7
East Midlands 4.9 2.2 1.8 26.2 31.0 294 49 2.5*5 32.5 40.9
SouthEast&East Anglia 4.5 ■ 2.0 1 8 30.0 37.7 39/1 5'8 2.58 32.7 41.2
South West 5.0 2.3 1.9 26.2 33.6 33.6 5'3 2.61 33.4 4*1,9

Nutritional value of household foods, national (GB) averages 1959-1993

Energy I atty adds Energy
(Kcal) from fat

Mono-, Poly-
Saturated unsaturated unsaturated
(g) (g) (gi

(% )

1959 2,620 53.0 43 0 ■ 912,| 38'8
1969 2,570 56.7 46.5 11.0 42.0
1972 2,430 52.0 42.9 11 5 41 5
1975 2,290 51 7 39:8 10.1 42.2
1’980 2,230 46.8 39.6 11.3 42.6
1985 2,020 ■ 40.61 347 13.1 42.6
1990 1,872 34 6 318 13.9 41.6
1991 1,840 33,.7 31.5 138 414
1992 1,860 33.6 31.8 144 ,4k. 7
1993 1,830 32/7! 31.0 14.1 41.3

Source: National Food Survey Committee (1990); Household Food Consumption 'and Expenditure 1990;
Natio' . I pod Curves 19 ' ’

found mainly in fresh fruit and vegetables, is protective for 
cardiovascular disease. Trials of carotene have, however, 
shown very inauspicious results (Rapola et al., 1996; 
Greenberg et al., 1996). There was no reduction in total mor
tality in a trial of vitamin E and carotene in male smokers 
(Alpha-Tocopherol Beta Carotene Cancer Prevention Study 
Group, 1994). The CHAOS study found that vitamin E re
duced non-fatal Mis but, if anything, increased fatal Mis 
(Stephens et al., 1996). The epidemiological associations that 
have been observed in prospective studies (Meydani, 1995) 
may be confounded by other ‘lifestyle’ and environmental 
factors (Davey Smith and Ben Shlomo, 1996). Cohort stud
ies of elderly people have suggested that in people aged 
65-74 vitamin C is protective against stroke (Gale etal., 1995) 
and lowers fibrinogen levels, possibly partly through the re
sponse to infection (Khaw and Woodhouse, 1995). There is 
experimental evidence that a large dose of vitamin C increases 

fibrinolytic activity (Bordia, 1980). However, until control
led trials have been conducted the results need to be treated 
with caution. Estimates of population intakes of dietary anti
oxidants over this century are only available from 1955 on
wards, since when fruit intake, especially fruit juice, has 
increased (see nutrition, Chapter 7). There has been a rise in 
intake of canned, refrigerated and frozen food, and improved 
distribution, winch may have resulted in an increased intake 
of these nutrients, which are now also more evenly distrib
uted throughout the year. Many forms of processed foods are 
currently fortified with vitamins.

Cigarette smoking
The rise in IHD coincided with the increase in cigarette smok
ing habit, where tar-weighted per capita cigarette consump
tion among men grew from negligible levels around 1900 to 
a peak of around 11 kg per person per year during the Second
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Stroke rate per 100,000 (age standardised to European population)

Figure 18.7

IHD and stroke mortality rate, local authority districts of England and Wales, 1990-94, males aged 35-74

IHD female rate per 100,000 (age standardised to European population)

Excludes City of London and Isles of Scilly

r = 0.94

350
IHD male rate per 100,000

Figure 18.8

IHD and stoke mortality rate, local authority districts of England and Wales, 1990-94, males and females aged 35-74

World War, stabilised until the early 1960s and then declined 
(see Chapter 9). The decline in consumption was some 10 
years later in women, who began smoking some 20 years 
after men. The number of cigarette smokers has also been 
falling since the 1970s, when the General Household Survey 
began collecting such information, from 52 per cent of men 
in 1972 to 29 per cent in 1992 (41 and 28 per cent for women) 
(OPCS, 1994). Cigarette smoking is a well demonstrated risk 

factor for IHD in the presence of other risk factors such as 
atheroma, and has acute and chronic effects on thrombosis. A 
lagged effect might be expected between cigarette smoking 
and the risk of IHD, both in the process of initiating athero
sclerosis and thrombosis, and in the process involved in giv
ing up smoking and the slow decline in risk thereafter 
(Ben-Shlomo et al., 1994). The continuing increase in mor
tality after 1960 while cigarette consumption was declining 

could not have been due to cigarette consumption alone, be
cause consumption was declining. The Health Education 
Authority estimates that currently 24 per cent of deaths from 
IHD in men and 11 per cent of the deaths in women are due 
to smoking (HEA, 1991). At least some of the sex differen
tial in coronary heart disease may be explained by the differ
ing prevalence of cigarette smoking in men and women. 
However, women did not take up smoking until the 1920s, 
20 years after men, and it would be hard to explain why IHD 
rates rose in women atthe same time as men, albeit to a smaller 
extent. The decline in cigarette consumption may have con
tributed to the decline in IHD, but cannot be the sole expla
nation (see also Chapter 9). Despite high prevalence of 
smoking, Japanese men have low IHD mortality rates (see 
Figure 18.1). It is likely that these results are due to an inter
action between cigarette smoking and other factors such as 
diet.

Early life influences
‘The Barker hypothesis’ postulates that intrauterine nutrition 
and growth profoundly affects IHD risk in later life through 
early life ‘programming’ of metabolism. Barker and col
leagues related birth weights, placental weight and weight at 
one year in individuals to subsequent mortality rates from 
IHD (Barker, 1992). According to this hypothesis the decline 
in IHD risk might be explained by improved intrauterine nu
trition occurring decades earlier. This model would predict 
strong birth cohort effects related to year of birth. However, 
the data on mortality trends indicate concurrent changes in 
rates in all age-groups, which is more easily understandable 
as a period affect, although there is weaker evidence of a 
cohort effect, particularly at younger ages (see section 18. 
3.2). Other influences in early life, such as nutrition in child
hood, could have influences on later IHD risk.

Interactions between early life and later life may occur (Leon 
et al., 1996) and these would lead to no clear predictions 
regarding the importance of period and cohort effects. For 
example, if poor nutrition in-utero or in early childhood leads 
to increased risk of IHD when associated with obesity in adult
hood (Frankel et al. 1996), then contradictory trends of de
creasing prevalence of poor early-life environments in 
successive cohorts but increasing levels of obesity could oc
cur, masking associations with the risk factors.

Other factors
Psychosocial stress, for example unemployment and bereave
ment, have been found to be associated with heart disease 
(Moser et a/., 1986; Jones, 1987), but these are unlikely to 
provide a satisfactory explanation for the time trends observed 
for IHD. There is evidence that emotional stress may pre
cipitate cardiac events in people who are predisposed to such 
events through underlying IHD (Leor et al., 1996; Muller 
and Verrier, 1996). Socio-economic factors appear to increase 
risk of cardiovascular disease independently of conventional 
risk factors, suggesting additional environmental influences 
on disease risk (Davey Smith et al., 1990). Obesity is an
other postulated risk factor for IHD, associated with raised 
blood pressure, raised blood cholesterol and low levels of 
physical activity. About 44 per cent of men and 32 per cent of 

women are overweight, and the proportion obese or over
weight has been increasing since 1980 (see Chapter 7). A DH 
report suggests that if half those people taking some moder
ate activity increased it to moderate activity at least five times 
a week there would be a 7 per cent reduction in deaths from 
IHD (DH, 1995). The Health Survey for England did not de
tect any change in the level of physical activity between 1991 
and 1993, with 18 per cent of men and 20 per cent of women 
not taking part in any activity of a moderate level or above 
(OPCS, 1995b). There has also been a decrease in work ac
tivity, partly as a result of raised unemployment levels in the 
1980s and 1990s (see Chapter 6).

There is evidence that for every 5 mm Hg reduction in diastolic 
blood pressure the risk of IHD is reduced by about 16 per 
cent (MacMahon et al., 1990; Colins et al., 1990). This could 
be achieved by drug treatment, weight loss, an increase in 
physical activity, and a reduction in salt and alcohol intake. 
Blood pressure levels in the United Kingdom are high, and a 
Health of the Nation target is to reduce mean systolic blood 
pressure by at least 5 mm Hg by 2005 from the 1991/92 base
line of 138 mm Hg (DH, 1992). While the mean systolic blood 
pressure of all adults was lower in 1993 than in 1991/92, the 
difference was not statistically significant (OPCS, 1995b), 
but the time period during which nationally representative 
measurements have been available is short.

It is likely that a number of factors may well interact, rather 
than the trends being due to single factors. For example, high 
saturated fat intake and concomitant high prevalent levels of 
blood lipids may be a pre-condition for IHD, but the effect 
may be potentiated or precipitated by cigarette smoking. 
Jackson and Beaglehole (1987) estimated that approximately 
30-50 per cent of the overall decline in IHD mortality in New 
Zealand could be accounted for by changes in serum choles
terol and tobacco consumption. Many risk factors for IHD 
act over the entire life course. Low birthweight, for example, 
only leads to high blood pressure and poor insulin resistance 
among people who become obese in adulthood (Leon et al., 
1996). Similar effects may exist for actual IHD incidence, 
with factors at two different times, at birth and determining 
the risk of IHD at middle age (Frankel et al., 1996).

5 Conclusions

There has been a rise and fall of IHD in Britain this century 
which resembles a long-term epidemic curve. It is notable 
that the rise and decfine occurred more or less at the same 
time in all age-groups and in both men and women and the 
evidence for period effects is much stronger than that for birth 
cohort effects. There is a striking male excess which dimin
ishes with age. However, the male-female ratio for IHD mor
tality has remained relatively constant since the 1960s. Though 
the relative increases and declines were similar in men and 
women, the magnitude of the changes was substantially 
greater in men compared to women because of different ab
solute rates. The relative changes were also similar in all age- 
groups but the absolute magnitude of changes was greatest 
in older ages where rates were highest.
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While there have been substantial changes in diagnostic and 
coding practices, it is unlikely that the observed changes can 
be attributed to such artefacts. The disjunction in time trends 
between stroke and IHD rates is explained by changing diag
nostic or coding practices. Together with the lack of sex dif
ferential trends observed for stroke, they suggest differing 
contributions of the etiologic factors which are responsible 
for these two conditions, possibly including different dietary 
factors more related to blood pressure and blood cholesterol. 
This is considered further in the next section.

The increase in social class differences (Harding, 1995) and 
the different trends in different countries are broadly com
patible with the central model that social environment and 
lifestyle have been the main driving forces behind the IHD 
trends. The pattern suggests some environmental factor or 
factors that had an impact on the whole population, though 
clearly men appear more susceptible than women as far as 
IHD is concerned. The best researched candidates are diet 
(especially saturated fat) and cigarette smoking or an inter
action of these.

Determining the reasons for the IHD epidemic in Britain this 
century may help ensure that present favourable trends con
tinue or are accelerated, and that appropriate intervention strat
egies may be defined and implemented for those population 
groups not experiencing a decline or experiencing increasing 
rates of IHD. An understanding of the factors underlying the 
trends in IHD in Britain over this century is particularly im
portant in relation to the advice that can be given to 
newlyindustrialising countries where IHD rates are currently 
increasing.

PART 2 - Stroke

18.6 Overview

Stroke mortality rates have shown a steady decline in many 
countries, although in Eastern Europe rates have increased 
(Zarate, 1994). In the USA, the rate of decline has acceler
ated during the last century from 0.5 per cent per year in 1900- 
20 to 4—5 per cent per year since the 1970s (Ostfeld, 1980). 
In England and Wales mortality rates have been declining 
throughout the twentieth century (see Figure 18.9).

Data from the ONS historical mortality file from 1901-94 
were used for the relevant International Classification of Dis
eases (ICD) codes for the 1st to the 9th revisions. Trends were 
examined for all causes of stroke and no attempt was made to 
distinguish between diagnostic categories. ICD manuals were 
reviewed for each of the revisions to examine differences in 
coding rules for stroke. We have chosen to represent cerebrov
ascular deaths in a way that is broader than the usual defini
tion, including codes that might encompass multi-infarct 
dementia as well as codes for conditions such as hemiplegia 
that are largely, but not exclusively, due to stroke. This was 
to approximate closely the less specific terms coded for in 
the earlier part of the century. Some of these codes should 
not have been used for primary death certification, but we 
have included them if they were. The codes used are shown 
in Table 18.8. Figure 18.9 shows trends in stroke mortality in 
4 age-standardised 10-year-age bands between 35 and 75 years 
of age, where certification is most accurate. Death rates were

Table 18.8

Id) codes used to describe trends in cerebrovascular disease between 1901 and 1992

ICD1&2 ICD 3
1901-20 1921-30

ICD 4 
1931-39

ICD 5 
1940-49

ICD 6 
1950-57

ICD 7 
1958-67

ICD 8 
1968-78

ICD 9 
1979- 
current

Wolfe and Burney N/A 82 83 330-334 330-334 430-438 430-438
(1992)

Campbell (1965) N, \ 82.97.1 83'* 330-334 330-334

Halliday and Anderson N/A 82 330-334 330-334 430-438
(1979) 97.1

97.2

This chapter ICD 1:840. 74.83 82 j 83 330-334 330-334 430-438 430-438
(see Appendix A for 1060-1070 75a 97.1 97 352 • 352 293.0-293.1 290.4
descriptions; ICD2: 64a-64e, 91b (j) 97.2 344 342

65,66A 344

Figure 18.9

Trends in cerebrovascular disease* deaths, England and Wales, 1901-94

S<w<<- OPCS Standardised to European population**

also summarised as annual percentage change figures, using 
regression analysis, for age-groups 15—44,45-54,55-64,65- 
74 and three time periods, corresponding to the early 
fall (1901-39), plateau phase (1940-67) and the later fall 
(1968-91) observed in Figure 18.9 (see Table 18.10). Two 
alternative definitions of stroke were used from 1950 onwards, 
but the additional codes have almost no impact on the trends 
compared with the more usual definition (430-438 for ICD8 
and 9) - the number of additional deaths introduced by the 
wider definition is negligible .

|J,8 7 Age-and sex-specific trends for stroke

Table 18.9 shows the figures at 10-year intervals. A steady 
decline occurred at all ages and for both men and women 
from 1901 to 1936-39 (see Figure 18.9). The Second World 
War and the introduction of the 5 th ICD revision in 1940 
were associated with an increase in death rates, especially in 
ages 35—44. Rates continued to decline at a slower rate at 
younger ages compared with before the introduction of the 
5th revision, although from a higher base line. This decline 
continued at a faster rate at all ages and both sexes, from the 
1970s through to 1994, apart from age-group 35—44, where 
the decline may have ceased.

Table 18.10 shows percentage changes obtained from linear 
regressions on age and sex for three time periods consistent 
with ICD revisions and determined by observing changes in 
the trends: 1901-39,1940-67 and 1968-91. During the first 
time period, the rates of decline were greatest at younger ages

for both men and women. In the middle time period, the rates 
of decline are smaller in middle-age and show increases at 
younger ages. During the most recent period, the rates of de
cline are similar to 1901-39 for ages 15-44, but greater for 
ages 45-74 and for women.

18.8 Artefact or real effect?

Stroke mortality has declined throughout the twentieth cen
tury. Previous reports of the secular changes in cerebrovas
cular diseases have focused on changes over much more recent 
and shorter time periods (Bonita et al., 1990), which has re
sulted in only a partial view, and a focus on the declining 
trend since the 1960s to 1970s. The decline in stroke mortal
ity slowed just after the second world war and accelerated 
again after 1978. In interpreting these trends it is important 
to ask whether they could be due to:
a) changes in coding practices associated with ICD revi

sions
b) changes in diagnostic fashion
c) changes in diagnostic technology leading to greater ac

curacy
d) real effects of reductions in risk of death due to lower 

case-fatality or falling incidence

18.8.1 Coding changes

The pattern of decline in stroke in both men and women sug
gest that changes in ONS coding with the introduction of the
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Table 18.9

Stroke mortality rates 1901-94, England and Wales 
Age-standardised rates per million

ICD1: computer codes 840,1060-1070; ICD2 64a-64e, 65,66A; ICD3: 74,75a, 83,91b(i); ICD4: 79.1,82,97.2; ICD5: 83,97; 
ICD6&7: 330-334; ICD8&9: 430-438

Males Females Ratio M:F death rates

Year 35-14 45-54 55-64 65-74 35-44 45-54 55-64 65-74 35-44 45-54 55-64 65-74

1901 275 991 3.061 8.215 307 1,094 .3.136 7,360 0.9 0.9 1.0 1.1
1911 191 815 2,696 7.468 207 982 2.584 6.800 0.9 0.8 1.0 1.1
1921 134 646 2,324 7,427 151 728 2.202 6.419 0.9 0.9 1.1 1.2
1931 96 473 ' 2.014 7.152 96 550 1.778 5,888 1.0 0.9 1.1 1.2

1941 101 534 2.292 7,743 104 641 2,076 6.762 1.0 0.8 l.l 1.1
1951 105 511 2,038 7.249 110 577 1.922 6,386 1.0 0.9 1 1 1.1
1961 113 442 1,866 6,638 114 455 1,437 5,512 1.0 1.0 1.3 1.2
1971 111 418 1,482 5.732 119 380 1,117 4.294 0.9 1.1 1.3 1.3

1981 90 323 1.054 4,163 80 282 789 3,077 l.l 1.1 1..3 1.4
1991 66 226 762 3,056 611 170 522 2.220 1.1 1.3 1.5 1 4 1
1994 70 188 620 2498 67 162 435 1.903 1.0 1.2 1.4 I 3

Alternative definition:
ICD6&7: 306. 330-334,352; ICD8: 293.0-293.1.344.430-438; ICD9: 290.4. 342.344.430-438

Males Females

35-44 45-54 55-64 65-74 35-44 45-54 55-64

1951 105 513 2,054 7,304 110 581 1,935
1961 113 443 1,882 6,694 114 456 1.446
1971 Hl 419 1,500 5.820 119 382 1.127

1981 90 326 1.069 4.263 80 284 797 3,148
1991 67 229 764 3.192 60 173 525
1994 70 188 620 2,498 67 162 4.35 1,903

Annual percentage changes in stroke mortality, 1901-91 England and Wales

Table 18.10

Males Females

Age-group 1901-39 1940-67 1968-91 1901-39 1940-67 1968-91
■ ■ (%) (%) (%) (%)

15-44 -2 2 0.6 -2.0 -2.2 1.0 . -2.1
45-54 -2.0 05 -2.4 -1.9 -1.3 -2.8
55-64 -1.8 -0.7 -2.4 -1.8 * -1.4 -2.5
65-74 -15 -0.1 -2.2 -1.4 -0.7 -2.4

78

5th revision of the ICD (see Chapter 2) had considerable im
pact, raising the apparent mortality level. In the USA, re
coding of deaths to a single revision shows a consistent decline 
from the turn of the century (Ostfeld, 1980). It is clear from 
Figure 18.9 that the broader definition makes a negligible 
difference to the figures compared with the conventional defi
nition. With the introduction of the 8th revision of the ICD in 
1967 it was estimated that deaths were 0.4 per cent more likely 
to be attributed to stroke than in the 7th revision (Haberman 
et al., 1978). The duplicate coding exercise undertaken when 
the 9th revision was introduced was associated with a 0.7 per 
cent reduction in attribution of deaths to stroke and a 1.9 per 
cent reduction in deaths attributed to myocardial infarction 
(OPCS, 1983). Thus coding changes, especially the introduc
tion of ICD5, had an impact on stroke mortality levels, but 
the overall trend was nevertheless downward.

18.8.2 Diagnostic fashion

Changes in diagnostic fashion in stroke have largely affected 
the use of diagnostic terms within the broad category of cer
ebrovascular diseases. There was a marked increase in the 
use of ‘acute, ill-defined and unspecified’ (ICD 436, 437) 
following the introduction of the 8th ICD revision and a com
mensurate reduction in the rates for cerebral haemorrhage 
(Acheson and Sanderson, 1978; Baum and Goldstein, 1982). 
Clinico-pathological correlation studies were published in the 
mid-1960s and demonstrated how poor clinical diagnosis was, 
which may have moved diagnostic fashion further towards 
simply recording stroke (or cerebrovascular accident) as the 
underlying cause of death rather than a more specific diag
nosis (Heasman and Lipworth, 1966). However, post-mortem 
evidence from Manchester hospitals does suggest that the ratio 
of cerebral haemorrhage to cerebral thrombosis declined over 
the period 1877-1961 (Yates, 1964). With the advent of mod
em geriatric medicine and increased investigation of older 
people, it is likely that more rather than fewer diagnoses of 
stroke would occur and that deaths in older age- groups would 
be ascribed to more specific diagnoses. It is, therefore, un
likely that diagnostic fashion has had a major effect on the 
trends observed.

18.8.3 Diagnostic technology

A major innovation of the twentieth century was the wide
spread use of the sphygmomanometer, which enabled blood 
pressure to be recorded, and consequently the importance of 
hypertension as an underlying cause of brain, heart and kid
ney damage was realised. Early revisions of the ICD placed 
great emphasis on coding to the underlying cause, and it is 
possible that application of this general rale during the cen
tury was responsible for the decline in deaths attributed to 
stroke, because of a tendency to classify deaths of this type 
to hypertension and heart disease. However, mortality rates 
from hypertensive disease have also declined during the cen
tury making this explanation for the observed trend unten
able.

The other major advance in stroke diagnosis was the rela
tively recent introduction of computerised tomographic (CT) 
scanning. However, even today, the proportion of stroke 
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patients who are scanned is small in England and Wales, and 
it is unlikely that the increased diagnostic accuracy associ
ated with scanning will have had even a minor impact on 
recent trends.

18.8.4 The effect of the Second World War

The introduction of the 5th revision in 1940 increased re
corded mortality rates for stroke at all ages for both men and 
women. The change in coding practice by ONS was to use 
the underlying cause of death as described by the attendant 
doctor rather than an arbitrary set of precedence rales. Dur
ing the Second World War stroke mortality rates increased 
for men (but not women) aged under age 45, and although 
these fell imediately after the war, rates for men and women 
under 45 did not decline subsequently until the 1970s (see 
Table 18.9, Figure 18.9). The data for the war years relate to 
the civilian population, and substantial reductions in the 
healthy population at risk (particularly for men) occurred as 
a result of conscription. The civilian population would have 
thus been less healthy on the whole than the total population, 
and thus may account to some extent for the observed raised 
mortality levels during the war. Selection effects might be 
expected to have a stronger impact on men than women and 
this is supported by the gender differences in younger peo
ple. However, health selection due to conscription cannot 
explain the increased rates among older men and women.

18.8.5 Real effects

Reviewing the overall trend this century it appears that a 
steady reduction in stroke mortality has occurred but that 
coding changes have been responsible for major shifts in the 
baseline in 1940 and in 1979. The greatest declines occurred 
among ages 45-64, but the trends appear to have affected 
people of every age-group at the same time, suggesting that 
cohort effects are likely to be less important, and pointing 
towards environmental aetiological factors affecting the whole 
population. It is unlikely that this steady downward trend is 
an artefact because of its consistency, and because it follows 
the downward trend in all-cause mortality this century. It is 
in accord with the pattern described in the USA, although the 
United Kingdom did not enjoy the same steady decline dur
ing the 1940s and 1950s observed in the USA (Ostfeld, 1980).

There is evidence that case-fatality improved over the cen
tury making it much less likely that people suffering from a 
stroke would die from it (Garraway et al., 1983; Tanaka et 
al., 1981). The reduction in incidence reported by several 
investigators (Baum and Goldstein, 1982; OPCS, 1983; 
Tanaka et al., 1981; Ueda et al., 1981) together with reduc
tions in case fatality almost certainly explain the overall down
ward trend this century. Data from the Royal College of 
General Practitioners Weekly Returns Service, available from 
1976 onwards, shows that stroke incidence has continued to 
decline (RCGP, 1993). Since the 1970s the decline in stroke 
mortality has been more rapid, and explanations have been 
sought in the use of antihypertensive treatment which became 
available from the 1950s (Klag et al., 1989; Nicholls and 
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Johansen, 1983; Tuomilehto' et al., 1985; Whisnant, 1984), 
changes in smoking rates (see also Chapter 9) (Bonita et al.I 
1986), secular changes in blood pressure distributions 
(Joosens et al., 1979), changes in atmospheric pollution 
(Knox, 1981) and increases in the amount of anti-oxidant- 
containing foods eaten (Acheson and Williams, 1983; Khaw 
and Barrett-Connor, 1987). Reduction in salt intake could also 
reduce the risk of stroke (Intersalt Research Group, 1988). 
Average sodium intake in Britain has fallen slightly since it 
was first measured in 1985 (MAFF, 1993) but is still high. 
The COMA Report on Nutritional Aspects of Cardiovascular 
Disease recommended that average population intake of salt 
should be reduced to 6 g/day (a one third reduction). Average 
potassium intake is currently some 20 per cent below recom
mended nutrient intake (RNI), but national trend data are not 
available.

It has been suggested that maternal and infant health is of 
major importance in determining risk of cardiovascular dis
ease in later life (Barker, 1992) and that this may explain the 
declining trend in stroke mortality (Editorial, 1988). If this 
were an important factor, cohort effects should be prominent, 
with progressively greater rates of decline in consecutive birth 
cohorts, but the changes occurred at the same time in all age- 
groups, suggesting that period effects dominate. Wolfe and 
Burney (1992) showed that there are both significant period 
and cohort effects in the trends for stroke mortality, with the 
period effects being greater. The accelerated decline in mor
tality since the 1970s may be related to the introduction of 
treatment for hypertension, and the deceleration in risk for 
cohorts bom between 1870 and 1910 may be due to a reduc
tion in various risk factors for stroke. Wolfe and Bumey found 
evidence that recent younger (45-64) cohorts are showing 
increased risk of stroke mortality, once period declines are 
taken into account, which may eventually slow down the long
term decline in mortality (Wolfe and Bumey, 1992). They 
suggested that this could be associated with increased sur
vival of those with IHD or diabetes, increases in heavy use of 
alcohol, and immigration from the West Indies, where the 
risk of stroke is high (Balarajan, 1991). These cohort trends 
are not readily explained by early life influences or ‘program
ming’ hypotheses. Figure 18.9 suggests that the downward 
tend in stroke mortality may now have ceased for ages 
35^4.

18.9 Conclusions

Although coding changes have affected the levels of stroke 
mortality, the downward trend is likely to be real. There is 
now good evidence that interventions in the form of antihy
pertensive therapy can reduce the risk of stroke (MacMahon 
et al., 1990; Collins et al., 1990; Mulrow et al., 1995). A 
reduction in salt consumption may also reduce population 
blood pressure (Intersalt Co-operative Research Group, 1988), 
although evidence from randomised trials suggests only a 
small effect should be expected (Midgley et al., 1996). Re
duction in cigarette smoking and an increase in physical ac
tivity, reduction of overweight and obesity, and keeping 
alcohol consumption below sensible limits would benefit the 
population (Wannamethee et al., 1995; Wannamethee and 
Shaper, 1992). If these could be achieved then further de
clines should be possible. It is most likely that much of the 
observed decline in stroke since the beginning of this cen
tury, as for mortality generally, has been due to a range of 
improvements including nutrition and non-specific effects of 
socio-economic development (McKeown et al., 1975). Thus 
the need to maintain socio-economic development and re
duce inequality in the population also deserves attention.
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Appendix 18.1: Descriptions of codes used for cardiovascular diseases 1901-92

Ischaemic heart disease Cerebrovascular disease

1921-30: ICD3
90(5) Fatty heart
90(7) Other unspecified myocardial disease
91(b)(2) Arteriosclerosis without record of cardiovascular lesion
89 Angina pectoris

1931-39: ICD4
93a Acute myocarditis
93b( 1) Fatty heart
93b(2) Cardio-vascular degeneration
93b(3) Other myocardial degeneration
93c Myocarditis, not returned as acute or chronic
94 Diseases of the coronary arteries, Angina pectoris
97(3) Arterio-sclerosis without record of cerebral lesion

1940-49: ICD5
93a Acute myocarditis
93b Chronic myocarditis specified as rheumatic
93c(l) Cardio-vascular degeneration
93c(2) Myocardial degeneration described as fatty
93c(3) Other myocardial degeneration
93d Myocarditis not distinguished as acute or chronic
94a Diseases of the coronary arteries
94b Angina pectoris without mention of coronary disease

1950-57: ICD6
420.0 Arteriosclerotic heart disease, including coronary disease
420.1 Heart disease specified as involving coronary arteries
420.2 Angina pectoris without mention of coronary disease
422.0 Other myocardial degeneration
422.1 With arteriocslerosis
422.2 Other
450 Arterio-sclerosis

1901-10: ICD1
1070*  Apoplexy, hemiplegia

* No numbering was used for ICD1. The codes given are the computer codes used in the ONS historic deaths database.

1060*  Cerebral haemorrhage, cerebral embolism
840*  Softening of brain

1911-20: ICD2
64A Apoplexy
64B Serous apoplexy & oedema of brain
64C Cerebral congestion
64D Cerebral atheroma
64E Cerebral haemorrhage
65 Softening of brain
66A Hemiplegia

1921-30: ICD3
74a(l) Cerebral haemorrhage so returned
74a(2) Apoplexy (lesion unstated)
74b(l) Cerebral embolism
74b(2) Cerebral thrombosis
75a Hemiplegia
83 Cerebral softening
91b(l) Arterio-sclerosis with cerebral vascular 

lesion

1931-39: ICD4
82a(l) Cerebral haemorrhage so returned
82a(2) Apoplexy (lesion unstated)
82b( 1) Cerebral embolism
82b(2) Cerebral thrombosis
82b(3) Cerebral softening
82c(l) Hemiplegia
82c(2) Other paralysis of unstated origin
97(1) Arterio-sclerosis, with cerebral

haemorrhage
97(2) Arterio-sclerosis with record of other

cerebral vascular lesion

1958-67: ICD7
420.0 Arteriosclerotic heart disease, including coronary disease 

(as stated)
420.1 - specified as involving coronary arteries
420.2 - Angina pectoris withoput mention of

sclerosis or cerebral haemorrhage)
422.0 Other myocardial degeneration - Fatty degeneration
422.1 - With arteriosclerosis
422.2 - Other
450 Arterio-sclerosis

1968-78: ICD8
410 Acute myocardial infarction
411' Other acute and subacute forms of ischaemic heart disease
412 Chronic myocardial infarction
413 Angina pectoris
414 Asymptomatic ischaemic heart disease

1979-92: ICD9
410 Acute myocardial infarction
411 Other acute and subacute forms of ischaemic heart disease
412 Chronic Old myocardial infarction
413 Angina pectoris
414 Other forms of chronic ischaemic heart disease

1940-49: ICD5
83a Cerebral haemorrhage
83bc Cerebral embolism, thrombosis and

softening
97 Arteriosclerosis (ex. coronary or renal

disease)

1950-57: ICD6 and 1958-67: ICD7
330 Subarachnoid haemorrhage
331 Cerebral haemorrhage
332 Cerebral embolism and thrombosis
333 Spasm of cerebral arteries
334 Other and ill-defined vascular lesions 

affecting central nervous system
352 Other cerebral paralysis

1968-78: ICD8
293.0
293.1
430-438 Cerebrovascular disease
344 Other cerebral paralysis

1979-92:  ICD9
430-438 Cerebrovascular disease
290.4 Arteriosclerotic dementia
342 Hemiplegia
344 Other paralytic syndromes
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Chapter

Neurological diseases

By
Robert Swingler and Christopher Martyn

Summary

— Demographic changes in the pastl50years have led to an increase in the numbers of people suffering from chronic 
neurological disease. Recent estimates suggest that 2 per cent of the population has some persistent neurological 
disability.

— Since 1920 it has been possible to collect routine mortality data for Parkinson’s disease. These data provided an 
opportunity to re-evaluate previous epidemiological studies.

" Evidence from age-period cohort analysis shows that since 1920 Parkinson’s disease has declined by about two 
thirds in the younger age-groups while increasing fivefold in those over 80.

— L-dopa became available for the treatment of the symptoms of Parkinson’s disease in the late 1960s. Although the 
drug has improved the quality of life for sufferers there is little evidence that it has had any effect on mortality.

— Surveys of incidence show that rates of motor neurone disease are increasing. Mortality rates from motor neurone 
disease in England and Wales have doubled over the past 30 years.

— Only limited inferences can be made about trends in mortality rates from dementia over time. This is due to varia
tions in diagnostic terminology and recording issues. The results of longitudinal studies of ageing and cognitive 
impairment are awaited.

— The incidence of epilepsy is falling in Britain today. The decrease is greatest in younger age-groups. Rising life 
expectancy has been associated with an increase in new cases among elderly people.

“ Evidence for the genetic aetiology of multiple sclerosis is presented in ecological studies, case-control studies and 
linkage studies. Epidemiological studies provide evidence that environmental factors are also important in determin
ing the prevalence of the disease.

19.1 Introduction

One of the consequences of the demographic changes of the 
last 150 years is an increase in the numbers of people suffer
ing from chronic neurological illnesses. The continuing im
provement in life expectancy has meant that a greater 
proportion of the population survive to an age when the risk 
of neurodegenerative conditions is high. It is now estimated 
that 2 per cent of the general population have some persistent 
neurological disability (Wade and Langton-Hewer, 1987). 
Each year 9.5 per cent of the United Kingdom population 
consult a general practitioner about neurological symptoms 
(Hopkins, 1989). Many neurological conditions require in
patient care and, even when psychiatric disorders are ex
cluded, diseases of the nervous system account for 1 in 5 
admissions to hospital (Morrow and Patterson, 1987).

Whether changes in the incidence of diseases of the nervous 
system have also contributed to the increase in numbers of 
patients is less clear. The incidence of even the most preva
lent chronic neurological illnesses is low and to derive an 
estimate that is precise enough to be worthwhile, large 
populations must be studied over a considerable period. Very 
few such studies have been carried out.

In this chapter, we have attempted to describe the current 
state of five neurological conditions that cause high levels of 
disability and place great demands on health service resources. 
Mortality data for England and Wales supplied by ONS have 
been used to explore how the frequency of occurrence of some 
of these diseases has changed over time. Three of these dis
eases, Parkinson’s disease, Alzheimer’s disease and motor 
neurone disease, affect older people and are becoming in
creasingly important. The other two, multiple sclerosis and 
epilepsy, are responsible for a considerable amount of mor
bidity in young people. Stroke, cerebral neoplasms and in
fections of the nervous system are covered in other chapters. 

of the disease, the features of Parkinson’s disease are usually 
so striking that the only problem in diagnosis is distinguish
ing idiopathic Parkinson’s disease from rarer causes of a par
kinsonian syndrome. It cannot be ruled out that the disease 
that now bears Parkinson’s name arose for the first time in 
Europe around the beginning of the nineteenth century.

19.2.1 Aetiology

The causes of Parkinson’s disease are poorly understood. 
Carbon monoxide intoxication, chronic manganese poison
ing and exposure to phenothiazine drugs are known to pro
duce symptoms and signs that resemble those of idiopathic 
Parkinson’s disease and a parkinsonian syndrome may also 
occur following an encephalitic illness. A large number of 
people developed such a syndrome in the years following the 
epidemics of von Economo’s disease (encephalitis lethargica) 
which swept the world between 1918 and 1926. More re
cently, a clinical syndrome indistinguishable from Parkinson’s 
disease has been described in a small number of people who 
injected themselves parenterally with a synthetic opiate that 
had been inadvertently contaminated with l-methyl-4-phe- 
nyl-l,2,3,6-tetrahydropyridine (MPTP). This observation led 
to the development of an animal model of Parkinson’s dis
ease and stimulated a search for chemical analogues of MPTP 
that might be present in the environment.

Despite several large case-control studies, no strong envi
ronmental risk factors for Parkinson’s disease have been iden
tified. Positive associations'of the disease with rural residence, 
drinking water from wells, and exposure to herbicides and 
pesticides have been reported, but the associated relative risks 
were small and the findings of different studies have not al
ways been consistent (Tanner, 1992). Nor has the search for 
powerful genetic determinants of the disease yet been suc
cessful. The prevalence of the condition in first-degree rela
tives of cases is not significantly different from controls 
(Duvoisin et al., 1969) and concordance rates in mono- and 
dizygotic twins are similar (Ward et al., 1983). Although the 
CYP2D6 allele associated with slow metabolism of 
desbrisoquine is over-represented in patients with Parkinson’s 
disease, its prevalence is low and the proportion of cases that 
can be attributed to this polymorphism is small (Armstrong 
etal., 1992).

There is a long-running and still unresolved argument about 
whether the differences between idiopathic Parkinson’s dis
ease and other parkinsonian syndromes are qualitative or 
quantitative. Poskanzer and Schwab (1963) reported the re
sults of an analysis of cases of a parkinsonian syndrome seen 
at the Massachusetts General Hospital between 1875 and 
1961. All but 24 cases had been seen after 1918. Between the 
group of cases with onset of disease in the period 1920-24 
and the group with onset in the period 1955-59, a gap of 35 
years, the mean age of cases had risen by 27 years. To ex
plain this increase in the age of patients at the time of the 
onset of symptoms, they suggested that parkinsonism was a 
disease largely restricted to the cohort of people aged be
tween 5 and 59 years in 1920 and postulated that both idi-
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19.2 Parkinson’s disease

The first comprehensive description of Parkinson’s disease 
in western medical literature appeared in 1817 with the pub
lication of James Parkinson’s celebrated Essay on the 
shaking palsy. We do not know whether the disease was a 
recent occurrence at the beginning of the nineteenth century 
or whether Parkinson was simply the first person to have re
alised that its signs and symptoms represented a distinct neu
rological condition. The nineteenth century was a period of 
rapid progress in physiology and neurology and many dis
eases of the nervous system were being delineated for the 
first time in a way that a modem physician can recognise. 
Descriptions of patients with a syndrome similar to that of 
Parkinson’s disease are said to exist in ancient Chinese medi
cal writings, although no English translation of these docu
ments has been published, and it may be that Parkinson 
described a disease that had been in existence for many hun
dreds of years. On the other hand, except in the earliest stages
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opathic Parkinson’s disease and post-encephalitic parkinson
ism were the result of a single aetiology related to an event 
that occurred about that time. They thought that the most likely 
candidate for this event was the pandemic of encephalitis 
lethargica. Because only 11 per cent of their cases gave a 
history of encephalitis, Poskanzer and Schwab conjectured 
that, while a severe, clinically apparent episode of encephali
tis would be followed by a rapidly developing parkinsonian 
syndrome, milder, subclinical and undiagnosed attacks of the 
same infection might lead to parkinsonian symptoms only 
after an interval of many years. In their paper they pointed 
out that this hypothesis had been constructed to fit their data 
and emphasised the need for it to be tested in studies of other 
populations. Some support came from a later study in 
England (Brown and Knox, 1972) that investigated 76 cases 
of parkinsonism seen at neurological out-patient departments 
in Birmingham between 1953 and 1963. Once again, the age 
at onset of symptoms in these cases increased over time. This 
result reproduced Poskanzer and Schwab’s data from Massa
chusetts in a strikingly close way (see Table 19.1).

The cohort hypothesis of the aetiology of idiopathic Parkin
son’s disease has never been widely accepted among clinical 
neurologists. One reason is that the hypothesis does not ad
equately explain the existence of Parkinson’s disease before 
1918 or cases of the disease in people bom after the epidemic 
of encephalitis lethargica subsided in 1926. Another objec
tion is derived from the view that post-encephalitic parkin
sonism and idiopathic Parkinson’s disease are different entities 
and can be distinguished clinically by their different signs 
and symptoms and histologically by their different pathologi
cal features. It has been pointed out that the rise in the mean 
age of cases observed in Massachusetts and Birmingham can 
be explained if post-encephalitic parkinsonism is associated 
with a younger age at onset than idiopathic Parkinson’s dis
ease and if the relative frequencies of the two diseases has 
changed with time. Another possibility is that improvement 
in access to medical care has led to more complete ascertain
ment of elderly cases and that this has tended to increase the 
mean age of cases.

Date of 
onset of 
parkinsonism 
symptoms

England Massachusetts,USA
No. of 
cases

Mean 
age in 
1920

No, of
8? Mses5 //;

Mean 
age in 
1920

1940-44 iwi 23.5 149 26 5
1945^49 3 28.5 27S 24.5
1'950-54 28 22.2 331 24.8
1955 59 3(8 22.2 226 21.9
1960-64 21 7 13 14.8

Total 79 22.4 997 24.2 t

The time trends of Parkinson’s disease are therefore poten
tially extremely interesting. No new information is available 
that casts any light on the matter of whether the disease oc
curred for the first time in the nineteenth century but, since 
the 3rd revision of the International Classification of Dis
eases (ICD), mortality data for Parkinson’s disease (paraly
sis agitans) as a separate entity have been collected routinely. 
These data provide an opportunity to re-evaluate the cohort 
hypothesis.

19.2.2 Time trends in mortality from Parkinson’s 
disease

The results described here are all derived from analysis of 
mortality data on Parkinson’s disease for England and Wales 
made available by ONS. Using data from the beginning of 
the 3rd revision of the International Classification of Dis
eases (ICD3 code 84.4,4th and ICD5 code 87c, ICD6, ICD7 
code 350, ICD8 code 342, and ICD9 code 332.0), we calcu
lated age- and sex-specific mortality rates by 5-year 
age-groups for each year from 1921 to 1992 using the corre
sponding mid-year population estimates. We then used an age- 
period-cohort analytical approach to examine the trends in 
mortality over time.

Age-period-cohort analysis, which is described in the chap
ter on methods at the beginning of this book, and in detail 
elsewhere (Osmond and Gardner, 1982), is a statistical tech
nique that attempts to dissect the trends in mortality data into 
the three components described in the previous paragraph — 
the separate effects of age at death, period of death and co
hort of birth. Its purpose is to provide a more profound in
sight into the influences that determine changes over time 
than could be gained by a simple inspection of age-specific 
death rates. Diseases in which long intervals elapse between 
exposure to the cause of the disease and death from that dis
ease tend to show changes between successive generations. 
Such changes are known as birth cohort effects. Diseases 
whose causes operate with a shorter latency are likely to 
affect all age-groups more synchronously, even if different 
age-groups are affected to a different .extent, and reveal them
selves as period of death effects. Table 19.2 is a summary of 
mortality from Parkinson’s disease in England and Wales for 
the period 1959-92. Each descending diagonal in the table 
running from left to right, therefore, refers to the deaths of 
people bom in the same 10-year-period, and describes the 
experience of mortality from Parkinson’s disease of a par
ticular birth cohort.

In the age-period-cohort analyses, we have used mortality data 
from 1959 onwards only because, before then, data for peo
ple older than 80 years were aggregated. Fewer than 1 per 
cent of deaths from Parkinson’s disease occurred in people 
under the age of 55 years and they have been excluded from 
the analysis. One limitation of these data is that numbers of 
deaths were only available after grouping into 5-year age 
categories. A corollary is that the age-specific death rates in 
the individual cells in Table 19.2 are derived from deaths that 
occurred in people whose year of birth is distributed over a
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Table 19.2

Mortality (per million person-years) from Parkinson’s disease by age according to quinquennuim bf death for men 
and women combined in England arid Wales

Period of Age of death
death 55-59 60-64 65-69 70-74 75-79 80-84 85+

1959-63 21.6 50.5 129.2 241.0 3781 441.9 3941
1964-68 16:8 39.5' 1,08.0 215.5 356.1 427.8 419.3
1969-73 13.1 35.2 96.1 194,9 359.6 453.9 <73.9
1974-78 10.5 27.8 72.8 165.8 290.8 416.0 464 1
1479-83 7.9 » 23.6 61.1 170.0 326.5 481.0 5-4.4
1984-88 6.8 27,5 913 264 7 590.4 1,04” 4 1.470.1
1989-92 7.0 21.5 82.4 229.5 557.1 1.030.6 1.510.2

10-year period. This lack of precision might blur or obscure 
any birth cohort effect. To overcome this potential difficulty, 
we obtained data that classified deaths occurring during the 
period 1959-92 by individual year of birth rather than by 5- 
year age-group at death. Unfortunately, age-specific death 
rates cannot readily be calculated from these data. We, there
fore, adopted a proportional mortality approach in this analy
sis, calculating not a mortality rate but the proportion of all 
deaths that were due to Parkinson’s disease. Information on 
year of birth was missing for a small number of people who 
died in the first quarter of 1969 and they were omitted from 
the analysis. As in the previous age-period-cohort model, we 
excluded deaths from Parkinson’s disease in people under 
the age of 55 years (0.8 per cent). We also excluded deaths in 
people over the age of 95 years (0.6 percent). The analysis 
was based on 76,976 deaths from Parkinson’s disease in 
people whose year of birth was known.

19.2.3 Age-specific mortality

Age-specific death rates, plotted on a logarithmic scale, for 
Parkinson’s disease for men and women over the period 
1921—92 are shown in Figure 19.1. The trends are different at 

different ages. In all age-groups under 75 years, there has 
been a steady decline in mortality in recent decades. The point 
at which the decline starts is not sharply defined but, from 
around 1930, there has been a consistently falling rate. In the 
age groups 75—79 years and 80 years and older, mortality has 
tended to increase. Rates are slightly lower in women than in 
men, but the changes over time are similar in both sexes. The 
diverging trends in mortality from Parkinson’s disease at dif
ferent ages are worth emphasizing. In 1929, rates of death 
from this disease in people aged 80 years and over were 11 
times higher than in people aged 55-59 years. By 1992 this 
differential had increased to 175-fold.

Two inflexions can be seen in all the curves. The first is the 
sudden decrease in mortality that occurred in 1940, which 
can be attributed to the adoption of ICD9 and the abandoning 
of the convention under which chronic conditions, such as 
Parkinson’s disease, were selected as the cause of death when 
more than one cause was recorded by the doctor certifying 
death. The second is the abrupt rise in mortality in 1984 that 
coincided with a policy change in the application of WHO 
rule 3. This rule concerns the selection of the underlying cause 
of death from the conditions listed in parts 1 and 2 of the 
death certificate. The change affected how the underlying 

Figure 19.1

Parkinson’s disease in England and Wales, 1921-92

84

Table 19.1

Mean age of cases of parkinsonism in 1920 according 
to date of onset of symptoms
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cause of death was determined from death certificates where 
the proximate cause of death had been recorded as broncho
pneumonia, pulmonary embolism, cardiac arrest or a number 
of other events that might have been no more than incidental 
to the primary pathology. Before 1984, the underlying cause 
of death in a patient with Parkinson’s disease whose terminal 
event was bronchopneumonia was likely to be coded as bron
chopneumonia even if Parkinson’s disease was mentioned 
under part 2. From 1984 onwards, in such circumstances, the 
disease mentioned in part 2 was taken as the underlying cause 
of death.

19.2.4 Age-period-cohort analyses

The results of the age-period-cohort analysis based on death 
rates are summarised in Figure 19.2. The age effect is shown 
on the left of the figure. It may be thought of as the equiva
lent of an age-specific death rate that has been adjusted for

Figure 19.2a

Parkinson's disease in England and Wales: 
age effect

birth cohort and period-of-death effects. There is a nearly 
exponential rise in mortality from Parkinson’s disease with 
increasing age in both men and women. Only in the very eld
erly is the rise less than exponential. At all ages mortality for 
women is slightly less than mortality for men.

Cohort and period effects, plotted on a logarithmic scale, were 
standardised to have a mean value of one for the data as a 
whole. Strong trends over time are apparent for both effects. 
Risk of death from Parkinson’s disease increases steeply in 
successive birth cohorts from 1869-78 to a peak in the co
horts bom 1899-1908 and then falls equally sharply. People 
bom in the first decade of the twentieth century are more 
than twice as likely to die from Parkinson’s disease as people 
bom before 1888 or after 1924.

There is also a pronounced period-of-death effect. Independ
ently of the effects of age and birth cohort, likelihood of death 
from Parkinson’s disease fell from 1959 to around 1979. An 
abrupt increase occurred in 1984 that coincided with the 
change in the way WHO rule 3 was applied.

The second age-period-cohort analysis was carried out using 
the data in which deaths from Parkinson’s disease were clas
sified by year of birth. These data, as we noted previously, 
cannot be used to calculate age-specific mortality rates and 
the results shown in Figure 19.3 refer to proportional mortal
ity. Because of the rising numbers of deaths from competing 
causes of mortality as age increases, the age effect in this 
proportional mortality model is not exponential. The birth 
cohort and period of death effects are estimated for each year 
separately and the trends are less smooth than in the analysis 
based on age-specific rates in which the data were aggre
gated over 5-year periods. The estimates at the beginning and 
end of the curves that describe the cohort effect are derived 
from small numbers of deaths and are unstable. Overall, how
ever, the trends for both birth cohort, and period-of-death 
effects are very similar to those obtained in the previous analy
sis and confirm that a cohort of people bom around 1905 
experienced the greatest risk of death from Parkinson’s dis
ease.

Figure 19.2b

Parkinson's disease in England and Wales: cohort and period effects
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To summarise, since 1920, mortality from Parkinson’s dis
ease has declined by about two thirds in the younger age- 
groups while increasing fivefold in those 80 years and older. 
The cohort of people bom around the turn of the century ex
perienced a risk of death from Parkinson’s disease two or 
three times greater that of cohorts bom a decade earlier or 
later. From 1959 to 1983, there was a decline in the period of 
death effect. This indicates a reduction in risk of death in all 
age- groups, after adjusting for the effects of age and birth 
cohort. Trends in the period of death effect after 1983 are 
difficult to interpret because of the influence of the change in 
application of WHO rule 3.

One problem that must be addressed in attempting to inter
pret these findings concerns the validity of mortality data. 
There is little doubt that Parkinson’s disease is under-reported 
on death certificates at present and the degree of under

Figure 19.3a

Parkinson's disease in England and Wales: 
age effect

reporting may have been more severe in the past (Kessler, 
(1972a, b) Williams, 1966). This misclassification may af
fect different age-groups to different extents. Artefactual 
changes in mortality certainly occurred with the change in 
implementation of WHO rule 3 and with the introduction of 
the 5th revision of the International Classification of Diseases. 
However, the consistency of the trends in mortality from Par
kinson’s disease within and between all revisions of the In
ternational Classification of Diseases, except the 4th and 5th, 
makes it hard to believe that the trends we have demonstrated 
can be accounted for by artefacts and inadequacies in death 
certification. It seems particularly unlikely, as Marmot (1980) 
has pointed out, that cohort effects can be explained in this 
way. To produce the cohort effect that we have 
described, doctors certifying deaths in 1960 would need to 
have been biased towards a diagnosis of Parkinson’s disease 
in a 60-year-old person but against this diagnosis in an 80- 
year-old. In 1980, they would need to have been biased to
wards the diagnosis in an 80-year-old but against it in a 
60-year-old.

Previous analyses of mortality data for England and Wales, 
carried out over a decade ago, produced evidence of a birth 
cohort effect in Parkinson’s disease (Li et al., 1985; Marmot, 
1980). With an additional 10 years of data we have been able 
to confirm the strength of the effect and identify the cohort at 
greatest risk more precisely. The findings fit the 
hypothesis first formulated by Poskanzer and Schwab over 
30 years ago. One simple and economical explanation of the 
time trends of mortality from Parkinson’s disease is that lev
els of exposure to an aetiological factor were high early in 
this century but have since rapidly declined.

19.2.6 The impact of treatment with L-dopa on 
mortality

Within the last three decades there have been important 
changes in the medical treatment available to sufferers from 
Parkinson’s disease. L-dopa became available for the treat

Figure 19.3b

Parkinson's disease in England and Wales: cohort and period effects
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ment of the symptoms of Parkinson’s disease in the late 1960s. 
It provided one of those few examples where the benefit to 
the patient, in the short term at least, was so remarkable that 
no randomised controlled trial was necessary to demonstrate 
the drug’s efficacy. Since then, other drugs have been devel
oped but L-dopa remains the mainstay of drug treatment of 
the disease. Nonetheless, while there can be no doubt that the 
drug has improved the quality of life of people with Parkin
son’s disease, there is less certainty about the effect that the 
drug has had on longevity.

Figure 19.2 shows that the period of death effect for Parkin
son’s disease declined from 1959-83. Although the data are 
not shown, the beginning of this decline actually occurred 
around 1940. The fact that the downward trend in the period 
of death effect antedated the introduction of L-dopa by 20 
years and remained stable during the following decade sug
gests that it has had little effect on mortality.

19.3 Motor neurone disease

In the United Kingdom, the term motor neurone disease is 
used to refer to a syndrome of progressive muscular wasting 
and weakness that results from degeneration of upper and 
lower motor neurones in the brain and spinal cord (Leigh and 
Ray-Chaudhuri, 1994). The worldwide distribution of the 
disease has recently been the subject of a systematic review 
(Chancellor and Warlow, 1992). In the nine surveys of inci
dence judged to have achieved complete or nearly complete 
ascertainment of cases, crude rates ranged from 0.6 per 
100,000 population per year in Sardinia to 2.6 per 100,000 
population per year in Sweden. Statistically significant dif
ferences in incidence rates between these surveys remained 
after direct age-standardisation to a single population. 
Exceptionally high levels of a degenerative neurological syn
drome that resembles motor neurone disease have been 
recorded in the Western Pacific on the island of Guam, in the 
Kii peninsula in Japan and in parts of New Guinea. In con
trast to almost all other countries, where rates of motor neu
rone disease seem to be increasing, the incidence of the 
Guamanian form of the disease has declined from 87 per 
100,000 population per year in 1962 to 5 per 100,000 popu
lation per year in 1985 (Rodgers-Johnson et al., 1986).

Since 1989, the Scottish Motor Neurone Disease Research 
Group has tried to identify all incident cases in Scotland us
ing multiple sources of case ascertainment. 535 patients were 
registered between 1989 and 1993 giving an crude incidence 
of 2.1 per 100,000 population per year. 298 (56 per cent) were 
men (incidence 2.42 per 100,000 population per year) and 
237 (44 per cent) were women (incidence 1.8 per 100,000 
population per year). The mean age at registration was 64.8 
years. 367 (69 per cent) patients have died; mean survival 
was 24 months from onset of symptoms and 12 months from 
diagnosis. The prognosis was worse in older people and in 
those with symptoms affecting the bulbar musculature at the 
onset of the disease (Chancellor et a/.,1993).

19.3.1 Aetiology

Motor neurone disease is familial in 5-10 per cent of cases, 
usually with a dominant pattern of transmission. Further evi
dence that genetic factors may contribute is provided by the 
recent discovery of mutations in the Cu-Zn superoxide 
dismutase (SOD1) gene in some pedigrees (Rosen et al., 
1993). Cu-Zn superoxide dismutase is a cytoplasmic enzyme 
which binds and eliminates superoxide free radicals and this 
discovery has lent support to the hypothesis that these reac
tive oxygen species may be crucial to pathogenesis. How
ever, the precise mechanisms remain unclear for, while there 
is some evidence of reduced superoxide dismutase activity 
in patients who carry these mutations, studies of transgenic 
mice with overexpression of the superoxide dismutase gene 
indicate that motor neurones are selectively affected (Brown, 
1995).

Motor neurone disease is sporadic in 90-95 per cent of cases. 
A study of a cohort of patients from the Scottish motor neu
rone disease register has demonstrated one particular muta
tion in the superoxide dismutase gene in 3 out of 56 unrelated 
patients without a family history of the disease (Jones et al., 
1995). But in the majority of patients, there is no identifiable 
genetic defect and superoxide dismutase function is normal. 
Other studies indicate that toxic levels of glutamate, the pri
mary excitatory neurotransmitter in the central nervous sys
tem, can lead to increased levels of intracellular calcium and 
free radical-mediated neuronal death (Rothstein etal., 1994). 
This raises the possibility that exogenous agents may cause 
motor neurone disease by stimulating glutaminergic receptors.

It is hard to explain the rapidly declining incidence of motor 
neurone disease on Guam except in terms of diminishing 
exposure to a causal environmental factor. Suspicion fell on 
a dietary excitotoxin, beta-N-methylamino-L-alanine (L- 
BMAA), present in cycad flour obtained from false sago palm 
(Cycas circinalis), but it now seems likely that levels in the 
diet are too low to be toxic.

Clusters of sporadic motor neurone disease have occasion
ally been reported in developed countries but their signifi
cance is unclear. None of these clusters has generated 
hypotheses about aetiology. Motor neurone disease was as
sociated with affluence in a study in Scotland (Chancellor et 
al., 1992) but this may be due to under-ascertainment of older 
patients in less affluent areas. Although numerous case re
ports link the onset of symptoms of motor neurone disease to 
physical trauma, the results of case-control studies are in
consistent. Kurland et al., (1992) concluded, after a compre
hensive review of published studies, that there was no 
association of the disease with antecedent trauma.

19.3.2 Time trends in motor neurone disease

Mortality from motor neurone disease is increasing rapidly 
in most industrialised countries. In England and Wales, rates 
have doubled over the past 30 years. It was previously thought 
that mortality from motor neurone disease declined in the 

very elderly but recent studies from the USA, Sweden, and 
England and Wales have shown that this is no longer true 
(Yoshida etal., 1986; Gunnarssoneta/., 1990; Martyn, 1994). 
For people bom after 1900, mortality rates increase with age 
continuously.

It has been suggested that the rising motor neurone disease 
mortality rates may be a delayed consequence of increased 
rates of asymptomatic poliovirus infection during the epi
demics that occurred before immunisation (Martyns et al., 
1988). A prediction from this hypothesis is that rates of mo
tor neurone disease will begin to decline from about the year 
2010, when the first cohort of people to have been immu
nised against poliovirus in childhood will reach the age at 
which the disease usually presents. A study in Scotland pro
vided no evidence that mortality is yet declining in immu
nised populations (Swinglers et al., 1992) but, as this cohort 
is still too young to be at high risk of motor neurone disease, 
it will be some time before the hypothesis can be tested con
clusively.

Neilson et al., (1992), have offered a different interpretation. 
They found that age- and sex-specific mortality rates from 
motor neurone disease fitted a Gompertzian model for deaths 
occurring below the age of 64 years. After this age, observed 
mortality rates were much lower than predicted by the model. 
They interpreted this deviation as indicating the presence of 
a subgroup of people susceptible to motor neurone disease 
within the population, some of whom have died from other 
causes before they could develop the disease. They suggest 
that the increasing mortality from motor neurone disease over 
time can simply be explained by the decreasing mortality from 
competing causes.

19.4 Dementia

The ageing populations of almost all countries in the devel
oped world, the rapidly increasing prevalence of dementia 
with age and the demands that people suffering from the con
dition make on health care resources combine to make 
dementia a public health issue of global importance. Alz
heimer ’s disease has recently been redefined. Until a few years 
ago it was a diagnostic label for a rare form of pre-senile 
dementia affecting young and middle-aged people. With the 
recognition that the underlying pathology was similar in many 
elderly demented people, Alzheimer’s disease has become 
the commonest cause of dementia accounting for more than 
half of all cases of deterioration in cognitive function of late 
onset. The other major cause of dementia in the elderly is 
cerebrovascular disease. A clinical syndrome of intellectual 
decline is a frequent accompaniment of ischaemic, hypoxic 
or haemorrhagic brain lesions resulting from disease of cer
ebral blood vessels.

Studies that presented age-specific prevalence rates for Alz- 
heimer’s disease have been conducted in Europe, the USA 
and Japan; the geographical differences in rates are not strik

ing. Although prevalence was lowest in Japan, where 
vascular dementia predominated, differences in the applica
tion of diagnostic criteria may be at least part of the explana
tion (Breteler et al., 1992). The results of a survey of an eld
erly population in Nigeria (Osuntokun et al., 1990) in which 
no demented individuals were found are intriguing and sug
gest that, if standardised diagnostic criteria can be applied, 
cross-cultural studies may be of great importance in the search 
for aetiology.

A combined analysis of 12 European studies of the preva
lence of dementia shows that rates increase exponentially with 
age (Hofman et al., 1991), although it is possible that very 
elderly survivors may be at diminishing risk (Ritchie and 
Kildea, 1995).

Important progress has been made in understanding the 
genetic determinants of familial Alzheimer’s disease, which 
accounts for 5-10 per cent of all cases. But the vast majority 
of late onset cases are sporadic. The inheritance of the E4 
allele of the gene encoding apolipoprotein E is a strong risk 
factor, but the results of epidemiological investigations of en
vironmental determinants of the disease have so far been dis
appointing. Attention has fallen on increasing parental age, 
head trauma, exposure to aluminium and educational level, 
but no consistently strong associations have emerged.

One crucial question yet to be answered is whether the risk 
of dementia or of particular forms of dementia has changed 
over time. It is certain that the numbers of people suffering 
from dementia are increasing, but it may be that this increase 
can be accounted for demographically by the increasing num
bers of elderly people.

19.4.1 Time trends in dementia

Unfortunately, routinely collected mortality data for demen
tia are unable to provide much useful information about time 
trends. Part of the difficulty arises from the fact that a diag
nosis of dementia may be recorded in a number of ways. Even 
in the 9th revision of the International Classification of Dis
eases, the rubrics 290,298.9,331 and 797 may all be used to 
code dementia. The potential problems that this may cause in 
interpreting time trends are exemplified in Figure 19.4. While 
deaths from dementia (ICD 290) have been gradually increas
ing over recent decades, deaths from senility (ICD8 794; ICD9 
797) have been slowly falling. It is probable that these diver
gent trends reflect a changing preference in diagnostic 
labels. A further problem in interpretation of mortality data 
arises because only a small proportion of people diagnosed 
in life as having dementia eventually receive this diagnosis 
as the underlying cause of death. A study of patients diag
nosed as having dementia at a psychogeriatric clinic in New
castle upon Tyne revealed that less than 25 per cent of those 
who had died had this diagnosis coded as the underlying cause 
of death (Martyn and Pippard, 1988). Cases who had died in 
a psychiatric hospital were more likely to have dementia 
recorded than those dying in general hospitals or at home.
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No, of deaths

Figure 19.4

Deaths from dementia

The policy change in the application of WHO rule 3, dis
cussed above in the section on Parkinson’s disease, led to a 
sudden increase in numbers of deaths from dementia. The 
effects can be seen in Figure 19.4. Mortality from dementia 
apparently doubled as a result of the more stringent applica
tion of this rule.

The geographical distribution of mortality from dementia is 
seriously distorted by patterns of long-term care. Mortality 
from dementia in England and Wales tended to be highest in 
areas where large psychiatric hospitals were located. Hospi
tals with long-stay beds are considered to be the patient’s 
usual address by ONS if the patient has been living there for 
more than 6 months before the date of death. Local 
authority areas which contain a hospital with a large number 
of long-stay beds are likely to show elevated mortality for 
chronic neuropsychiatric disorders.

The variations in diagnostic terminology, the influence of 
WHO rule 3 and the lbw rate of recording of dementia as a 
cause of death limit any inferences that can be drawn from 
changes in mortality rates from dementia over time. We must 
await the results of the longitudinal studies of ageing and 
cognitive impairment that are now in progress.

1 9.5 Epilepsy

Epilepsy, a tendency to recurrent seizures, is a common con
ditions with an incidence of 70 per 100,000 population per 
year and a prevalence of 500-1000 per 100,000 per year, af
ter the exclusion of patients with febrile convulsions, single 
seizures and people in remission. The cumulative lifetime 
prevalence of non-febrile epileptic seizures is between 2 and 
5 per cent (Goodridge and Shorvon, 1983). Epilepsy occurs 
worldwide, but geographical variation is hard to assess be
cause of the lack of agreed diagnostic criteria and differences 
in methods of case ascertainment. Some studies suggest that 
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the incidence is higher in developing countries and in the 
non-white and less affluent populations of developed coun
tries (Haerer et al.,1986; Gomez et a/.,1978).

A US Government-sponsored commission assessed the serv
ices of patients with epilepsy assuming a 1 per cent preva
lence. Applying these figure to fee United Kingdom gives 
estimates of 22,400 people (0.04 per cent of fee population) 
institutionalised because of epilepsy and a similar number 
living in residential care in fee community. Active epilepsy 
is likely to be present in about 185,000 people (0.33 per cent 
of fee population) who probably require Continual medical 
treatment, usually in hospital clinics. Occasional medical treat
ment Will be required by a further 145,600 people and there 
are probably a further 160,000 people who are in remission 
or undiagnosed and are not receiving medical attention.

The cost of epilepsy is difficult to estimate because of fee 
wide spectrum of disease and changes in expenditure at dif
ferent times in fee course of fee condition. However, recent 
studies from Dundee indicate an average annual cost of over 
£2,000 for each patient attending a specialist clinic. More 
than 40 per Cent of these patients were unemployed (Swingler 
et al., 1994). Using a more comprehensive population-based 
approach, Cockerell et al., (1994b) able to confirm fee high 
indirect costs of epilepsy and suggested feat total annual ex
penditure on this condition might be as much as £1,930 mil
lion in fee United Kingdom.

19.5.1 Aetiology

Community-based studies in fee United Kingdom indicate 
fee following aetiologies: cerebrovascular disease in 15 per 
cent, cerebral tumours in 6 per cent, alcohol related in 6 per 
cent and post-traumatic causes for a further 2 per cent. Pri
mary generalised epilepsy syndromes, genetic and rare con
genital conditions account for some of fee remainder but no 
clear cause is found in 60-70 per cent of cases, which are 
labelled cryptogenic (Sander et al., 1990). Death rates in pa
tients wife newly diagnosed epilepsy are high, mainly due to 
fee underlying Cause (Cockerell et al., 1994a).

19.5.2 Time trends

While fee prevalence of epilepsy does not seem to be chang
ing, there is evidence feat fee incidence of epilepsy is falling 
in fee United Kingdom and USA (Sander et al., 1993). The 
change is greatest in younger age-groups. Rising life expect
ancy has been associated with an increase in new cases among 
fee elderly and some 25 per cent of new cases are now over 
fee age of 65 years (Sander et al., 1990). In fee elderly, epi
lepsy is more likely to be symptomatic of underlying neuro
logical disease and fee prognosis for remission is poorer.

19.6 Multiple sclerosis

Multiple sclerosis is an inflammatory disease affecting fee 
myelin sheaths of neurones in fee central nervous system. 

The disease usually starts wife a phase of relapses and remis
sions but fee long-term outcome is very variable. Occasion
ally, evidence of fee disease is found unexpectedly at autopsy 
in a person Who had no symptoms of multiple sclerosis dur
ing life. In others fee condition remains latent after fee initial 
attack. For many, there is a pattern of progressive disability 
(Matthews, 1991).

Multiple Sclerosis is common among Caucasian populations 
in Europe and their descendants in America and Australasia, 
but within each region there are latitudinal gradients of in
creasing disease frequency wife distance from the equator. 
In Europe fee prevalence is approximately 60 per 100,000 
population per year in fee south, rising to 100 per 100,000 
population per year in fee north. The distribution of multiple 
sclerosis in the United Kingdom has been the subject of in
tense scrutiny because, although rates in England and Wales 
seem comparable to those observed elsewhere in Northern 
Europe, fee disease seems to be more common in fee north
east Scottish mainland, Orkney and Shetland (prevalence 150- 
200 per 100,000 population per year) (Compston, 1990; 
Martyn, 1991) than anywhere else in fee world. Williams 
and McKeran (1986) have argued feat fee difference might 
be artefactual because fee Scottish prevalence estimates are 
based on serial studies using fee diagnostic criteria of Allison 
and Millar rather than single surveys feat have used fee more 
specific criteria proposed by Poser. Nevertheless, recent sur
veys of south east Scotland have confirmed fee high preva
lence using the Poser criteria (Rothwell P, personal commu
nication). Independent sources of morbidity data also pro
vide evidence of a north-south difference within Britain. A 
case-finding study using fee GPASS database of 527,736 
patients registered in 80 practices in Scotland yielded a stand
ardised prevalence ratio which was 37 per cent (95 per cent 
C.1.26- 48 per cent) higher than a similar study of fee VAMP 
database of 3,617,890 patients registered wife 524 practices 
in England and Wales (SMRs 158 vs 116; Swingler RJ, 
Rothwell P, unpublished observations).

19.6.1 Aetiology

It has been suggested that multiple sclerosis might be more 
prevalent in Scotland because of genetic factors (Sutherland, 
1956; Swingler and Compston, 1986; Robertson and 
Compston, 1995). And it is possible feat genetic variations 
may also explain fee differences in fee frequency of fee dis
ease seen in neighbouring regions such as Sicily and Malta, 
Sardinia and mainland Italy, and fee Magyar and Gypsy peo
ples of Hungary (Compston et al., 1994). In North America, 
rates are higher in fee north-west USA and southern Canada, 
which are heavily populated by migrants from north Germany 
and Scandinavia, than in fee south, where more people origi
nate from Africa and fee Caribbean. Multiple sclerosis is more 
prevalent in white South Africans than in orientals, Asiatics 
and African blacks and fee disease is also commoner in whites 
in Australia and New Zealand than in Aborigines or Maoris.

The nature of fee putative susceptibility genes remains ob
scure but fee clearest associations are wife polymorphisms 

of human leucocyte antigens (HLA). These proteins are 
known to stimulate immune responses by presenting foreign 
antigen to T lymphocytes and they are encoded by genes in 
fee major histocompatibility complex on chromosome 6q21.1- 
21.3. There is an allelic association wife fee DR15 and DQ6 
subtypes of HLA-DR2 and DQW6, respectively. But, there 
are difficulties in reconciling ecological studies of genetic 
gradients, case-control studies of allelic association and link
age Studies in families. For example, While fee distribution 
of multiple sclerosis in fee United Kingdom has been related 
to fee frequency of HLA-DR2 in fee population, a case-con
trol study in north-east Scotland (Francis et al., 1987), where 
the disease is particularly prevalent, showed no increased risk 
associated wife this allele. Nor, in studies of affected sibling 
pairs, is there any evidence of increased sharing of HLA 
haplotypes. Twin studies have shown feat fee majority of 
monozygotic twins are discordant for fee disease, which un
ambiguously demonstrates fee powerful effect of non-herit- 
able factors (Sadovnick et al., 1993).

Epidemiological studies also provide evidence feat environ
mental factors are important. Studies of US veterans show a 
north-south gradient in risk of multiple sclerosis in both white 
and black Americans and there is evidence that people bom 
in fee north have a lower risk if they move south during fee 
first two decades of life (Kurtzke et al., 1979). Within Aus
tralia and New Zealand there are also gradients of declining 
prevalence of disease wife decreasing latitude but fee cause 
of fee variation is unclear (Hammond et al., 1988; Miller et 
al., 1990).

Further evidence for an environmental aetiology comes from 
the study of multiple sclerosis in migrant populations. The 
disease is virtually unknown in fee black populations Of Af
rica, but is found in African-Americans. In second genera
tion descendants of immigrants to fee United Kingdom from 
fee West Indies, Africa and the Indian subcontinent rates are 
fee same as in fee white population of Britain (Elian et al., 
1990). Migrants from northern Europe who have moved to 
South Africa or Australasia experience lower rates of multi
ple sclerosis than occur in their countries of origin. Although 
interpretation of migrant studies may be difficult, fee find
ings are remarkably consistent. They suggest either feat ex
ogenous aetiological factors are operating in the developed 
temperate regions of both hemispheres or feat there are pro
tective factors in countries nearer the equator.

Within the United Kingdom there are variations in distribu
tion which point to environmental influences on fee risk of 
disease. In a recent study of fee place of residence of 8,066 
multiple sclerosis patients discharged from Scottish hospi
tals there was evidence of higher ages and sex-standardized 
discharge ratios in fee most affluent areas (SDR =1.17, 95 
per cent C.1.1.13-1 21), falling to 0.84 (95 per cent C.1.0.81- 
0.88) in fee most deprived areas (Chi-squared test P<0.001). 
(Swingler RJ, unpublished observations). It is unusual for 
chronic disabling diseases to be more prevalent among afflu
ent populations and comparisons have been made between 
multiple sclerosis and poliomyelitis, which is more common 
in affluent communities wife better sanitation who tend to be
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infected at a later age, when neurological sequelae are more 
common (Poskanzer et al., 1963). Alter et al. (1986) have 
pointed out that the world distribution of multiple sclerosis 
can be correlated with late childhood infection. A similar 
mechanism might explain the apparent outbreaks of multiple 
sclerosis in isolated island populations where childhood in
fections typically occur later. There is evidence that infection 
with measles, mumps, rubella and Epstein-Barr virus tend to 
occur later in multiple sclerosis than in genetically matched 
controls (Compston etal., 1986; Martyn etal., 1993). How
ever, it has proved remarkable difficult to incriminate any 
particular agent. It seems likely that the world distribution of 
multiple sclerosis reflects an interaction between genetic and 
exogenous factors.

Chapter 20
The Health of Adult Britain: 1841-1994

Diseases of the respiratory system

By
Guy Marks and Peter Burney

Summary

Mortality due to chronic obstructive pulmonary disease (COPD) in under-55-year-olds has declined since 1921. In 
55-74-year-old men it reached a peak in those bom around 1900 and has declined in successive cohorts bom since 
then.

- Separate epidemics of smoking in men and women have had important effects on COPD mortality during this 
century.

*• Changes attributable to smoking are superimposed on a declining trend since the middle of the nineteenth century in 
lifetime risk of death due to COPD.

~ There has been no overall trend in asthma mortality rates in 5-35-year-olds during this century.

“ A major epidemic of asthma mortality in the period 1960-70 can probably be attributed to an adverse effect of 
treatment that was in use at that time.

“ In children and young adults the frequency of severe exacerbations of asthma is highest in late summer and early 
autumn.

— The declining trend in mortality due to pneumonia in the early part of this century accelerated in the late 1930s with 
the introduction of antimicrobial chemotherapy.

“ The cunent age differential in mortality due to pneumonia may, in part, be a cohort effect, with those bom in the early 
part of this century being at greatest risk.
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Introduction

20.1.1 Changes in the burden of illness

Pulmonary wSB AsthmaPneumonia Influenza

94

All other 
causes

Fluctuations attributable to changes in diagnostic trends are 
more gradual and hence more difficult to identify. They may 
result in reciprocal changes with an alternative diagnosis but

Other 
respiratory

In 1901, pulmonary tuberculosis was a major contributor to 
adult mortality, and other infectious respiratory diseases, par
ticularly pneumonia, were also important. Asthma and lung 
cancer were not coded as separate entities at this time. By 
1951, the proportion of all deaths caused by respiratory dis
ease had decreased, largely as a result of substantial reduc
tions in death resulting from infectious causes. Two forms of 
respiratory disease which are related to smoking, lung can
cer and COPD, were the major causes of respiratory mortal
ity at this time, although pulmonary tuberculosis was still 
important. In 1991, respiratory diseases were an even smaller 
proportion of total deaths. Lung cancer is now the most im

Mortality from lung cancer rose steeply between 1931 (when 
a separate code was first introduced routinely) and 1960. Since 
1952 it has been a greater cause of premature adult mortality 
than COPD. Since 1960 mortality from both these causes has 
levelled off, then declined, although the decline in deaths re
sulting from lung cancer occurred later than for COPD.

Premature mortality attributable to infectious respiratory dis
eases, has declined throughout the century (see Figure 20.2). 
This decline was apparent before the introduction of effec
tive chemotherapy, and is steeper for influenza, (for which 
no specific therapy is available) than for non-tuberculous 
pneumonia. Only for tuberculosis is the sudden impact of an 
effective treatment obvious from the change in trend. There 
has been a small decline in mortality attributable to obstruc
tive airway diseases since the beginning of the century. The 
trend is disturbed by a major change in coding practice in 
1940 (see Chapter 2). The trend for death resulting from 
asthma is not uniform over the century, with short-term in
creases in the mid-1910s and mid-1960s and a short-term 
decrease before 1960.

In explaining trends in mortality over a span of 90 years, those 
changes that are more apparent than real must first be identi
fied, as indicated in Chapter 2. Where changes in the Interna
tional Classification of Diseases (ICD) or the coders’ 
instructions are important, they usually result in sudden 
changes in reported mortality, around the years of introduc
tion, of the new revisions.

portant respiratory cause of death whereas pulmonary tuber
culosis is a very rare cause of death.

Three diseases form the focus of this chapter: chronic ob
structive pulmonary disease (COPD), asthma and pneumo
nia. Pulmonary tuberculosis, influenza and lung cancer are 
covered in Chapters 14,15 and 17. COPD is also referred to 
as ‘chronic obstructive lung disease’ (COLD). The chapter 
starts with an overview of changes in the burden of illness 
attributable to respiratory diseases during this century. This 
is followed by a discussion of the framework for interpreting 
changes in observed mortality and morbidity, and an outline 
of the methods used to construct the plots and analyse the 
data. In sections dealing separately with the three principal 
diseases, a description of the details of the relevant ICD codes 
and the impact of changes in these codes is outlined, followed 
by a description of the temporal pattern of mortality and 
morbidity. Finally, changes in morbidity and mortality are 
discussed in the context of changes in risk factors, diagnosis 
and treatment.

Lung 
cancer

The change in the pattern of premature adult mortality (ages 
15-74) attributed to respiratory causes is shown in Figure 
20.1. 20.1.2 Interpreting changes in mortality 

and morbidity

Figure 20.1

The burden of respiratory diseases in the 20th century: ages 15-74, proportion of ail deaths due to 
respiratory diseases

COPD
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Death rate per 1,000 (log scale)

Figure 20.2

Major respiratory causes of mortality, ages 15-74, England and Wales

this can be difficult to detect on a log-scale plot if the alterna
tive rate is an order of magnitude different, as is the case with 
COPD and asthma. Some changes in diagnoses on death cer
tificates have been noted in published reports, such as the 
increasing trend in diagnosing terminal pneumonia as a pri
mary cause of death, which ultimately led to the 1984 rule 
change described in Chapter 2.

Real changes in death resulting from a disease may be due to 
changes in the prevalence of the disease or changes in the 
case-fatality rate. Changes in disease severity or treatment 
may influence the latter.

For acute infections, recent or contemporary events are 
usually most important, whereas chronic diseases may have 
been initiated many years before the time of death. In trying 
to isolate these features, use is made of analyses attempting 
to separate the effects of age, the period of death and condi
tions in the lifetimes of different generations (cohort effects). 
Such age-period-cohort’ analyses are described in Chapter 2.

Factors operating around the time of death, which may be 
consistent with observed period trends, include changes in 
the incidence of acute serious infectious diseases and changes 
in life-saving treatments. Examples of cohort risk factors that 
are influential in the early stages of the development of chronic 
respiratory illnesses are smoking and, possibly, allergen ex
posure. The interpretation of these period and cohort plots 
depends on the availability of data on temporal changes in 
hypothesised risk factors and changes in the therapeutic prac
tices.

Data and methods

The ONS historical mortality and population datasets, de
scribed in detail elsewhere, were used for all these analyses.

Data for diagnosis, age-group, sex and year of death were 
available for the entire mortality dataset. Additional data on 
month of death were available for deaths occurring since 1959, 
and for month and year of birth for deaths occurring since 
1969.

Both these mortality and population datasets contain data for 
the civilian population only. For the years 1915-20 and 1940- 
47, the selective recruitment of fit men into the armed forces 
caused an apparent increase in the mortality rate in the re
maining civilians. To overcome this artefact, available data 
for non-civilian population and mortality were added to the 
dataset: for men aged 15-54 for the years 1915-20; for men 
aged 15-59 for the year 1940; and for men aged 15-59 and 
women aged 15-49 for the years 1941-47.

The mortality rates were adjusted for numerically important 
changes in the ICD code or ONS instructions to coders. Con
version factors (old to new) were calculated from published 
samples of deaths, coded according to both the outgoing and 
the incoming versions of the ICD. These were applied in a 
multiplicative manner to make data from each preceding ver
sion of the ICD comparable with the subsequent data. These 
adjusted data were used for all plots and analyses.

20.2.1 Period plots

Data were grouped into six 10-year age-bands from 15-74 
years (an additional 5-14 year age-band was included for 
asthma). For each disease, the total number of deaths within 
each age-band was calculated separately for men and women 
for each year and divided by the estimated total mid-year 
population for that age-band to yield an age- and sex-spe
cific mortality rate. These data were plotted on a logarithmic 
scale. The introduction of each new version of the ICD is 
identified by a vertical dotted line on the graphs.
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20.2.2 Cohort plots

Five-year periods were defined commencing with 1911-15 
and ending with 1986-90. Each age/sex/period-specific mor
tality rate was assigned to a cohort whose midpoint was iden
tified by subtracting the midpoint for the 5-year age-group 
from the 5-year period midpoint The resulting cohorts, which 
were identified by their midpoints, covered 10-year birth 
periods, each overlapping 5 years with the preceding cohort 
and 5 years with the subsequent cohort. Data were again 
grouped into the same six age-bands (seven for asthma) used 
in the period plots. For each of these age-bands the first 
cohort did not contain data for the younger half of the age
band and the last cohort did not contain data for the older 
half of the age-band. To avoid potential bias, the first and last 
cohorts of each age-band were not plotted. Hence, the cohort 
or year-of-birth midpoints range from 1846 to 1966. The data 
were plotted on a logarithmic scale.

20.2.3 Age-period-cohort analysis

Any linear trend over time (drift) could be due to a combina
tion of cohort and period effects, but as birth cohort dates are 
derived arithmetically from age and year of death, it is not 
possible to determine the relative importance of cohort and 
period effects (Clayton and Schifflers, 1987). Such linear 
trends are termed ‘drift’. An analysis was conducted to test 
whether the additional non-linear variation in mortality rates 
over time could best be explained by effects related to birth 
cohorts or periods of death, or both.

Sex-specific mortality rates for 5-year periods, overlapping 
10-year cohorts, and 5-year age-groups were calculated for 
deaths occurring between 1911 and 1990. For COPD and 
pneumonia, data for ages 15—74 were used, whereas, for 
asthma, analyses were conducted using data for ages 5-54 
years. In all cases separate models were fitted for men and 
women.

The models were fitted in GLIM3.77 using the iteratively re
weighted least squares regression method to allow for over
dispersion of residuals (Pocock etal., 1981). The significance 
of effects was tested against the F distribution. A full model 
containing factors for age-groups, periods and cohorts (age- 
period-cohort model) was fitted initially to establish the ap
propriate weighting. Subsequently, a model containing factors 
for age-groups and a linear term for drift (i.e. a constant rate 
of change over the period of observation) was fitted. This 
model was then compared, separately, with one model con
taining factors for age-groups and periods, and another model 
containing factors for age-groups and cohorts, to establish 
whether period or cohort terms for non-linear temporal vari
ation fitted the data significantly better than the linear trend. 
Finally, if significant non-drift period and/or cohort effects 
were identified, the age-period and the age-cohort models 
were compared with the initially fitted age-period-cohort 
model to test whether non-drift period and cohort effects were 
both required.

20.2.4 Sickness and invalidity data

The total number of spells of medically certified sickness or 
invalidity during the period 1962/63 to 1989/90 in each year 
and the proportion attributed to either influenza or COPD 
was plotted (DHSS, 1963-94). The composition of the COPD 
category varied during the period of observation. From 1962/ 
63 to 1967/68 all bronchitis cases (ICD7 codes 500-502) were 
included. From 1968/69 to 1978/79 only non-acute bronchi
tis was included (ICD8 codes 490 and 491). From 1979/80 to 
1989/90 emphysema and asthma were included along with 
non-acute bronchitis (ICD9 codes 490-493). The data were 
substantially influenced by the introduction of Statutory Sick 
Pay in 1983. This greatly reduced the total number of claims 
for sickness and invalidity benefit and had a disproportionate 
effect on the number of claims for short spells, for example, 
for influenza (DHSS, 1984). The number of women claim
ants dropped substantially after 1987, when women were no 
longer able to pay reduced rate National Insurance and still 
claim benefits (DSS, 1994).

20.2.5 Hospital In-patient Enquiry (HIPE)

These data are described in detail in Chapter 5. Data for month 
and year of admission (1968-85), age and sex for all records 
in which asthma was the principal diagnosis have been used 
to examine trends in admissions by age, sex, period and co
hort. We have also assessed seasonal variation in admission 
rates using the method described below.

20.2.6 Seasonal variation

For the period 1959-91 the odds, for each disease, of death 
in any month compared with the odds of death in January 
were estimated by logistic regression. The logarithms of the 
odds were displayed graphically to detect seasonal trends. 
Separate models were constructed, together with confidence 
intervals, for each of three broad age-groups. Models were 
adjusted for effects of year of death, sex and, where neces
sary, the interaction between these. In models characterised 
by extra-random dispersion of the residuals, the reweighted 
least squares regression method was used (Pocock et al 
1981).

The hypothesis that month-to-month variation in rates fol
lowed a seasonal pattern was tested by fitting a sinusoidal 
curved regression line to the data and testing whether the 
amplitude was significantly different from zero (Woodhouse 
et al., 1994). The model was fitted by logistic regression with 
adjustment for year-to-year variation in rates. It was also used 
to test for difference in seasonal trends between men and 
women and between age-groups. Finally, the model was used 
to quantify the ratio of the seasonal maximum to the seasonal 
minimum (seasonal ratio).

This method was also used to describe and test monthly vari
ation in hospital admission rates for asthma from 1968-85, 
as well as variation in mortality according to the subject’s 
month of birth, for deaths occurring between 1969 and 1991.

20.3 Chronic obstructive pulmonary disease

COPD is defined as the group of pathologically distinct but 
clinically overlapping diseases: chronic bronchitis, emphy
sema, bronchiectasis, bronchial catarrh and other non-spe
cific obstructive airway diseases. The classification and 
nomenclature for these have changed over the century, and 
hence separate analysis of these entities is not possible and 
the group as a whole is considered. For the most part, asthma 
has been separately identified and is not included within this 
category. In Chapter 9, Doll et al. have used a slightly differ
ent definition of COPD, called by the synonym ‘chronic ob
structive lung disease’ (COLD).

20.3.1 Coding

In ICD1 (1901-10), asthma and emphysema were included 
in one category. Bronchitis was a separate category. From 
ICD2 onwards, asthma was classified as a separate entity. 
Acute bronchitis, which was listed separately from ICD3 
onwards, and bronchiolitis, listed separately in ICD8 and 
ICD9, have not been included in these graphs. In ICD1 and 
ICD2 (1901-20), acute bronchitis was not separately identi
fied (see below). In 1940, at the introduction of ICD5, coders 
were instructed to select the primary cause inferred by the 
certifier when more than one cause of death was listed. Pre
viously, rules of precedence were operative. At the same time, 
‘subacute bronchitis’ was reclassified from ‘chronic’ to ‘acute 
bronchitis’. Occupational causes of bronchitis were classi
fied separately from this time.

A major re-organisation among the categories of obstructive 
airway diseases occurred with the introduction of ICD6 in 
1950, and a separate classification for bronchiectasis was in
troduced for the first time. In ICD7 (1958-67), some cases 
previously assigned to asthma were now assigned to bron
chitis, if both causes were mentioned and the asthma was not 
specified as allergic. A further major reorganisation of bron
chitis, bronchiectasis and emphysema occurred with ICD8 
(1968-78).

Table 20.1

Conversion factors used to adjust rates for COPD prior 
to changes in 1921 and 1940

* Based on proportion of all bronchitis death', in the period 1921 to 1925 
n'hu h Here aunbuted to < hrunic or unspecified bronchitis.

Year

Sex/Age

ICD2to3
1921 to 1925*

ICD4 to 5 
1939

M F M F

15-24 0.75 0.66 1 33 1.51
25.-34 0.76 0.66 1.54 1.71
35-44 0.81 0.67 1.78 1.85
45-54 0.83 0.73 2.03 2.18
55-64 0.83 0.74 2.31 2.71
65-74 0.83 0.75 2.42 2.68
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The separate coding of acute bronchitis from 1921 onwards 
and the change in the rules of precedence in 1940 were the 
only numerically significant changes. Examination of the 
bridge-coding data for the introduction of ICD6, 7, 8 and 9 
shows that the net change was less than 6 per cent in all cases. 
Dual coding of deaths occurring in 1939 allowed the calcula
tion of accurate age- and sex-specific conversion factors to 
apply to rates before 1940.

There is no detailed bridge-coding information accompany
ing the introduction of ICD3 in 1921. Approximate age- and 
sex-specific conversion factors for deaths before that date 
have been estimated by calculating the proportion of all bron
chitis and emphysema deaths in the period 1921-25 which 
were attributed to chronic or unspecified bronchitis or em
physema (i.e. not attributed to acute bronchitis). The data used 
in the graphs and analysis presented below have been ad
justed by these conversion factors before 1940 and before 
1921 (see Table 20.1).

20.3.2 Trends in mortality

Age-period-cohort analysis
Table 20.2 shows the comparison of models constructed ac
cording to the method of Clayton and Schifflers (1987) using 
data for men aged 15-74 dying from COPD. After adjust
ment for age, fluctuations in mortality rates over time be
yond those explained by a linear trend (drift) are influenced 
to a significant extent by both period of death and cohort of 
birth. The conclusions for women are the same (data not 
shown).

Period effects (Figure 20.3)
Mortality caused by COPD changed little in the first two dec
ades of this century but then declined during the period 1921—

Table 20.2

Age-period-cohort analysis of deaths occurring between 
1911 and 1991 among men, aged 15 to 74, which were 
attributed to COPD

Model Deviance Degrees of 
freedom

1. Age + Drift 768.6 179
2 Age + Cohort 292.2 154
3. Age + Period 639.2 165
4. Age + Cohort + Period 187.8 140

Model comparisons Change in Degrees of
deviance freedom

2. and 1. (cohort) 476.4 25**
3. and 1. (period) 129.4 14**
4. and 2. (period) 104.4 14**
4. and 3. (cohort) 451 4 25**
4. and 1 580.8 39**

** p<onoi
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Figure 20.3 

Chronic obstructive pulmonary disease death rate by year of death

Figure 20.4

Chronic obstructive pulmonary disease death rate by year of birth
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40. From that time, mortality rates levelled off or increased 
slightly above age 54 until 1968, since when they have de
clined in men but not in women. Below age 54, mortality has 
been falling since 1940. There was an increase in mortality 
in younger age-groups between 1915 and 1919, and in all 
age-groups in 1940 (the latter likely to be the result of the 
revision of the ICD and rules for the selection of underlying 
cause).

Cohort effects (Figure 20.4)
Mortality rates decreased for cohorts bom between 1841 and 
1871. In men in the 55-74 year age-group, rates then increased 
to a maximum in those bom around 1900. There has been a 
steady decrease in risk in men in all age-groups bom since

Age and sex effects
The markedly increased risk of death with advancing age is 
seen in both period and cohort plots. This effect of age has 
increased over time because deaths at young ages have de
creased most. Since COPD is a group of diseases with differ
ent causes, this may not be surprising (see Chapters 9 and 12 
on the contribution of smoking and atmospheric pollution). 
Mortality in men is higher than that in women in all ages, 
periods, and cohorts, although the difference is small in 15- 
34-year-olds.

that date. In women there has been a steady decline in mor
tality in those aged below 55 bom after 1916, but a rise among 
those older than 54.

Death rate per l.(XX> dog scale)
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Seasonal trends (Figure 20.5)
There is a strong seasonal trend in risk of death from COPD, 
the risk being highest in January in all age-groups. There was 
a small but significant seasonal variation in the risk of death 
associated with month of birth (not shown). Subjects bom in 
April were 6 per cent more likely to die from COPD than 
those bom in September.

20.3.3 Trends in incapacity

Since 1962-63 there has been a downward trend in the pro
portion of spells of incapacity resulting from sickness and 
invalidity which are attributed to chronic bronchitis (see Fig
ure 20.6). This trend is more marked for men than for women, 
and the excess of male incapacity from chronic bronchitis 
over that of women has diminished over this period. This 
may relate to the removal in 1987 of the provision for women 
to opt out of full National Insurance contributions (DSS, 
1994).

20.3.4 Interpretation

Age and gender differences, cohort and period trends
The marked increase in morbidity and mortality from COPD 
with increasing age is consistent with Fletcher’s model of 
COPD being due to an acceleration of the normal decline in 
lung function with age (Fletcher et al., 1976). The higher 
mortality rates in men than in women may result from higher 
rates of exposure to two of the important risk factors for this 
disease: smoking and occupational dust and fumes, which 
differ with respect to birth cohort and period.

Smoking
The most clearly established risk factor for the development 
of COPD is smoking, which increases the rate of decline in 
lung function (Fletcher et al., 1976; Fletcher and Peto, 1977; 
Lebowitz, 1981; Burrows et al., 1987; 1988; Camilli et al., 
1987; Lebowitz et al., 1987; Dockery et al., 1988; Parker et 
al., 1990), and induces an earlier onset of decline (Tager et 

al., 1988). The increased rate of decline in lung function seen 
in current smokers quickly reverts to a normal rate of decline 
on quitting smoking (Camilli et al., 1987). The risks of symp
toms (Lebowitz, 1981; Barbee eta/., 1991) and mortality (Doll 
and Peto, 1976; Doll et al., 1980; Kuller et al., 1989) result
ing from COPD are strongly related to smoking.

For men, the observed rise in risk of death from COPD be
tween the ages of 55 and 74, among those bom between 1871 
and 1901, is at least partially attributable to the acceleration 
in the uptake of smoking during the second decade of the 
twentieth century (see Chapter 9). The influence of the later 
smoking epidemic among women is less clear. It may be too 
early to see the cohort effect on COPD mortality as a result 
of smoking in women.

The decline in risk of death caused by COPD in 55-74-year- 
old men, but not women, since 1968, coincides with the de
creased prevalence of smoking among men since that time. 
This trend would be consistent with the known benefits of 
smoking cessation.

Figure 20.6

Spells of certified incapacity due to sickness 
or invalidity, males

Figure 20.5

Deaths due to COPD: 1958-91
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The rise in risk of death in over-55-year-olds among men 
bom between 1871 and 1901 is superimposed on a down
ward trend before and after those years. This trend is not con
sistent with changes in smoking and other explanations must 
be sought, including changes in the incidence of serious child
hood infections, levels of air pollution, conditions for growth, 
and occupational exposure to dust and fumes.

Serious childhood infections
Early respiratory infections have long been thought to play a 
role in the development of subsequent respiratory illness. A 
history of childhood respiratory illness is frequently associ
ated with adult respiratory symptoms (Colley et al., 1973; 
Lebowitz, 1981), reduced lung function in adult life 
(Yamaguchi et al., 1988; Barker et al., 1991; Shaheen et al., 
1994) and mortality caused by chronic bronchitis (Barker and 
Osmond, 1986; Barker et al., 1988,1989). They also predict 
respiratory illnesses later in childhood (Holland et al., 1969; 
Loughlin and Taussig, 1979; Voter et al., 1988; Gold et al., 
1989; Strope et al., 1991).

Unfortunately, there are many factors that make these stud
ies difficult to interpret (Samet et al., 1983). Many studies 
had problems of recall bias (Holland et al., 1969; Lebowitz, 
1981; Yamaguchi et al., 1988) or selection bias (Loughlin 
and Taussig, 1979; Voter etal., 1988; Gold etal., 1989; Strope 
et al., 1991) and others were ecological studies (Barker and 
Osmond, 1986; Barker etal., 1989). In some instances, early 
respiratory illness is the first manifestation of subsequent 
chrome respiratory illness rather than a cause of it (Martinez 
et al., 1988).

The incidence of fatal measles and whooping cough in chil
dren less than 5 years old was high and changed little be
tween 1847 and 1900 (see Figure 20.7). In the first 20 years 
of this century there was a gradual decline, and after 1920 
the rate of early childhood mortality caused by both these

Figure 20.7

Mortality due to measles, influenza arid whooping 
cough in children aged below 5 years

Death rate per 1,000 (log scale)

Years with no deaths are shown with rate = 0.0001

illnesses declined rapidly. The pattern of temporal variation 
of influenza mortality in children under 5 years of age is unu
sual, but mortality Was high during the first two decades of 
this century (see Figure 20.7). Impressive though the reduc
tions in serious childhood infections since the 1920s are, they 
cannot explain the decline in risk of death caused by COPD 
in successive cohorts bom during the nineteenth century.

Air pollution
During the 1950s and early 1960s in London, severe foggy 
winters were associated with substantial excess mortality 
(Logan, 1949, 1953, 1956; Bradley et al., 1958; Martin and 
Bradley, 1960; Martin, 1961,1964). Deaths occurred mainly 
in elderly subjects with chronic cardiorespiratory illness. It 
was thought that excess mortality only occurred when 
particulate or sulphur dioxide (SO2) pollution levels were very 
high (Holland et al., 1979; Ware et al., 1981). However, this 
concept of a threshold has been challenged in recent studies. 
Examination of the relationship between daily suspended 
particulate levels and daily mortality using data collected in 
London and several American cities (Ozkaynak and Spengler, 
1985; Schwartz and Marcus, 1990; Schwartz, 1991; Pope et 
al., 1992; Schwartz and Dockery, 1992a, b; Schwartz et al., 
1993) have revealed a dose-response relationship which ex
ists throughout the range of exposure. These studies all show 
a significant effect of this form of pollution on cardiovascu
lar and respiratory mortality. The effect is strongest among 
people aged over 65 (Schwartz and Dockery, 1992a).

The evidence for an association between long-term exposure 
to air pollution and mortality is conflicting. An index of pol
lution based on fuel consumption in 95 London and county 
boroughs between 1969 and 1973 showed no relationship to 
respiratory mortality in people aged 45—74 (Chinn et al., 
1981). This was in contrast to similar studies conducted over 
the preceding two decades (when pollution levels were higher) 
which had shown an association between this index and mor
tality. In a cross-sectional analysis of data from 98 districts 
across the USA there was a significant association between 
long-term particulate exposure and mortality rates (Ozkaynak 
and Spengler, 1985). Recent longitudinal data from the Six 
Cities Study in the USA have shown an increased risk for 
cardiopulmonary and lung cancer mortality, although not all 
cause mortality among subjects living in more polluted cities 
(Dockery et al., 1993).

Although there is no continuous record of air monitoring back 
to the nineteenth century, it seems likely that air pollution 
was worse in the latter part of that century than during this 
century (Brimblecombe, 1987). Brimblecombe has combined 
data from several sources to show that the frequency of foggy 
days in London increased between 1750 and 1890 and de
clined rapidly after the turn of the twentieth century 
(Brimblecombe, 1987, p. 114). Furthermore, measures of 
smoke in London air during the 1880s revealed mean levels 
higher than those recorded in winters during the 1950s 
(Brimblecombe, 1987, p. 153). The major source of respir
able air pollutants before the 1960s was the burning of coal, 
which yields particulate matter (black smoke) and SO2. Total 
coal output increased from 104.5 mega-tonnes in 1868 to a 
peak of 287.4 mega-tonnes in 1913 and has declined since

Mtonne'.

Figure 20.8

Pollutant emissions in the United Kingdom 1950-90

then to 91.1 mega-tonnes in 1991-92 (Anon, 1964; British 
Coal Corporation, 1992), providing further evidence of a long
term decline in exposure to this form of air pollution. Since 
1950, an annual emissions inventory has been published (War
ren Spring Laboratory, 1972; Gillham et al., 1992) giving a 
national perspective on trends in air pollutants. Particulate 
emissions declined steeply after 1956 (see Figure 20.8), re
sulting from the introduction of the Clean Air Act in that year. 
The decline continued until the early 1970s but has flattened 
out since then. Total emissions of black smoke pollution are 
now less than one fifth of their level in 1950. Similar trends 
were observed for the output of SO2 (Warren Spring Labora
tory, 1972; Gillham et al., 1992).

Although the data are not conclusive, as mentioned in the 
previous paragraph it seems likely that particulate and SO2 
pollution in urban areas were at their worst in the latter part 
of the last century and the first 20 years of this century. The 
subsequent decline in this form of pollution is consis tent with 
the cohort trend in COPD mortality. The steepest decline in 
particulate pollution occurred during the early 1960s. This 
precedes the decrease in mortality in men, which started from 
1968, and hence acute effects of particulate pollution cannot 
explain the observed period trend.

Occupational exposures
Subjects exposed to dust, gases or chemical fumes at work 
have an increased risk of respiratory symptoms and, at least 
in the ease of dust exposure, reduced lung function 
(Kauffmann et al., 1982; Krzyzanowski and Kauffmann, 
1988; Viegi et al., 1991; Xu et al., 1992). Coal miners in the 
US A and the United Kingdom and gold miners in South Af
rica also exhibit a decrease in lung function, which is corre
lated with the extent of exposure to the mining seam (Love 
and Miller, 1982; Attfield, 1985; Hnizdo, 1992; Soutar eta/., 
1993).

Changes in occupational dust and fume exposure during the 
past 150 years are difficult to quantify. Census data on occu
pational groups afe available from 1841—1981. However, 
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changes in the system of classification make the assessment 
of a continuous time series very difficult Figure 6.10 of Chap
ter 6 shows that the proportion of the workforce engaged in 
mining reached a peak in 1911, when 9 per cent of economi
cally active men were engaged in this occupation. In 1981 
only 1 per cent Of workers were miners, and the proportion 
has declined further since then. This decline has been accom
panied, in the past 20-30 years, by an improvement in work 
practices, resulting in a decrease in their dust exposure. Em
ployment in manufacturing industries increased between 1841 
and 1951 and has reached a plateau since then. However, the 
nature of manufacturing and of work practices has changed 
markedly over the past 150 years.

It is likely that cumulative exposure to harmful agents at work 
has reduced, which may, in part, explain the cohort trend for 
decreasing mortality as a result of COPD.

Birth-weight, growth and development
The influence of antenatal factors in the development of 
COPD was established by the long-term follow-up of boys 
bom in Hertfordshire in the period 1911-30 (Barker et al., 
1991). Adult lung function was found to be significantly cor
related with birth-weight: a 1 standard deviation difference 
in birth-weight predicting a 70 ml difference in FEVj (forced 
expiration volume in one second) in adult life. This relation 
suggests that in utero differences in lung growth have a life
long effect. Although the number of airways is fixed at birth, 
the number of alveoli increases until the age of 8 years and 
the size of alveoli and airways increases until growth of the 
chest wall is complete (Hogg, 1971). Hence, final lung func
tion may be influenced by factors operating at any time dur
ing growth and development.

Data on trends in growth and development are described in 
Chapter 7. There has been a steady increase in the average 
height of working-class 15-year-oldboys from 146 cm in 1850 
to 169 cm in 1950 (Floud et al., 1990, p. 185). Cameron re
viewed data on heights of schoolchildren collected during 
six London County Council surveys conducted in 1905,1938, 
1949,1954,1959 and 1966 (Cameron, 1979), and showed a 
progressive increase in height-for-age in both sexes through
out this period. However, this increase may not be accompa
nied by a proportional increase in the size of the thorax. The 
substantial increase in height of Japanese children and adults 
between 1957 and 1977 was entirely confined to an increase 
in leg length (Tanner et al., 1982).

It is plausible, but speculative, that the increase in height of 
schoolchildren during this century was accompanied by en
hanced thoracic size, and hence lung size. As the proportional 
rate of decline in lung function after the cessation of growth 
is independent of the absolute value of FEVj (Fletcher et al., 
1976), the absolute magnitude of FEVj at age 25 must be 
proportional to its absolute magnitude towards the end of life. 
Assuming the risk of death due to COPD is related to both 
the absolute and the percentage predicted FEV , improve
ments in lung growth would be expected to reduce the risk of 
death resulting from COPD. This would be consistent with 
Barker’s data concerning in utero influences on adult lung 
function (Barker etal., 1991) but may also relate to postnatal 
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influences on growth, including improvements in childhood 
nutrition.

Diagnosis and therapeutics
In spite of the changes in the ICD, the conditions chronic 
bronchitis, bronchiectasis and emphysema have been recog
nised in essentially the same form throughout this century 
and have probably been diagnosed as such (Osler, 1892; 
Allchin, 1902; Price, 1922; Beaumont, 1932). The overlap 
between chronic asthma and emphysema is discussed in sec
tion 20.4.

Although diagnostic advances, including the use of chest ra
diographs and the measurement of vital capacity (Price, 1922, 
p. 994), have increased the sensitivity and specificity of early 
diagnosis of COPD, they have probably not greatly altered 
the rate of death certificate diagnosis of this disease.

In the USA the false-positive rate for attributing death to 
chronic airway disease is less than 5 per cent (Mitchell et al., 
1971; Camilli et al., 1991); but in Colorado during the 1960s 
the false-negative rate was 24 per cent (Mitchell eta/® 971). 
The false-negative rate was lower in older subjects. Whether 
comparable figures apply to Britain is unknown, but there is 
evidence, within Britain and Europe, that doctors differ in 
their propensity to attribute chronic bronchitis, emphysema 
and asthma as causes of death (Gau and Diehl, 1982; 
Farebrother et al., 1985; Burney, 1989). However, this is more 
likely to influence mortality rates for asthma than for COPD.

Therapeutic recommendations for chronic bronchitis and 
emphysema in the early part of this century included spend
ing winter in wanner climates and the use of various inhaled 
therapies (Osler, 1892, pp. 494—5; Allchin, 1902, pp. 164—6; 
Price, 1922, p. 962; Beaumont, 1932, pp. 121-2). Inhaled 
bronchodilators became available in the 1920s (see section 
20.4) and their introduction may be related to the decrease in 
mortality observed at that time. On the other hand, the subse
quent advent of antibiotics from the late 1930s was not asso
ciated with any important change in mortality attributable to 
COPD. Home oxygen therapy for patients with hypoxaemia 
caused by COPD was introduced around 1968, but seems 

unlikely to have had a major impact on mortality because, 
although male mortality declined, female mortality did not.

20.3.5 Conclusion

Examination of trends suggests that the separate epidemics 
of smoking in men and women have had important effects on 
mortality resulting from COPD during this century. However, 
the trends attributable to smoking are superimposed on a de
clining cohort trend for this disease. Decreasing particulate 
and SO2 air pollution, reduction in occupational exposure to 
dust and fumes, and improvements in antenatal and postnatal 
growth may each have played a beneficial role.

20.4 Asthma

20.4.1 Coding

In ICD1 (1901-10), asthma and emphysema were coded as a 
single category. With the introduction of ICD4 (1931), ‘sum
mer bronchitis’ and ‘hayfever’ were added to asthma as pre
viously defined. During the currency of ICD5 (1940-50) many 
deaths were classified as asthma complicated by myocardial 
disease. These cases are not included in the graphs presented 
here. Also in 1940 the instructions to coders were changed so 
that, when more than one cause was specified, the primary 
cause was to be inferred from the certifier’s statement rather 
than by applying rules of precedence. With ICD6 (1951) 
asthma was placed in the chapter for allergic diseases. The 
ICD5 changes were partially reversed with the introduction 
of ICD7 in 1958. If the certificate mentioned bronchitis as 
well as asthma, and the asthma was not specified as allergic, 
the case was assigned to bronchitis. Previously it would have 
been assigned to asthma. With ICD8 (1968) asthma was re
moved from the allergic diseases chapter to the respiratory 
diseases chapter. With ICD9 (1979) the precedence for 
bronchitis was removed. The main impact of this change was 
in deaths over the age of 44 (Stewart and Nunn, 1985). The 
effect of the 1984 ONS coding instruction on asthma mortal
ity rates in people under 75 was less than 4 per cent.

ICD5 ICD6 ICD7 ICD8 fCD9
Age 1939 1949 1957* 1967 1978"*

Table 20.3

Conversion factors used to adjust rates for asthma prior to each change in the ICD

. JMhz F W F M igWf M F M F

5-14 1.00 U11,1 1.1 J 1.00 1.00 0.86 0.98 1.00 1 ■ 1.30
15-24 1.00 i m 1.19 1.03 0.91 0.96 0.95 0.97 1.06 1.06
25-34 1 IH 1 04 1.08 1.23 0.82 0.84 0.94 0.95 1.06 1.06
35 +1 1 09 1.06 1.38 ' 1.16 0.89 0.81 0.94 0.97 1.06 1.06
45-54 1.09 111 1 46 1.30 0.65 0.84 0.90 0.97 1.33 1.3.3
55-64 1.06 1.12 1-58 1.61 0 67 0.75 0.87 0.97 1 33 1.33
65-74 1.06 1.16 1.69 1.54 0.62 0.62 0.87 0 96 1 34 1.34

* , Based on dual coding of deaths occurring from July to December, 1957.
** Based on dual coding of a 25 per cent sample of deaths occurring in 1978 (Stewart, 1985).
Estimates based on broad age-ranges (not sex-specific): 1-14 years, 15-44 years, 45-64 years and 65 years and over.
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The age- and sex-specific conversion factors for each change 
in the ICD since 1940 are shown in Table 20.3, based on 
published analyses of dual coded certificates. Detailed age- 
and sex-specific rates are not available from the 1978 dual 
coding sample. Conversion factors for broad age-ranges (for 
both sexes combined) have been used as an approximation 
(Stewart and Nunn, 1985). These conversion factors were used 
in constructing the graphs and for the age-period-cohort analy
sis. No conversion factors are available for changes that oc
curred before 1939.

20.4.2 Trends in mortality

Age-period-cohort analysis
Table 20.4 shows the comparison of models constructed ac
cording to the method of Clayton and Schifflers (1987) using 
data for males aged 5-54 dying from asthma. After adjust
ment for age, fluctuations in mortality rates beyond those 
explained by a linear drift or trend are influenced to a signifi
cant extent by both period of death and cohort of birth. Among 
women the non-drift cohort effects were not quite significant 
but the non-drift period effects were (data not shown).

Period effects (Figure 20.9)
The most prominent feature of the pattern of asthma mortal
ity during this century is the epidemic of the 1960s. The rise 
in asthma deaths started between 1959 and 1961, peaked in 
1965 and 1966, and returned to pre-epidemic levels by 1970. 
It affected younger age-groups more than older. Short-term 
and less marked increases in asthma mortality occurred in 
1915-19,1940 (major change in coding) and 1981-87.

There has been no overall trend in mortality in younger age- 
groups over the course of this century. However, in men aged 
35 and over and in women aged 55 and over, there was a 
gradual decline in mortality between 1901 and 1960. These

** P<0.001

Table 20.4

Age-period-cohort analysis of deaths occurring between 
1911 and 1991 among men, aged 5-54, which were 
attributed to asthma

Modi I Deviance Degrees of 
freedom

1. Age + Drift 699.5 MM
2. Age + Cohort j|56.9 126
3. Age + Period 613.2 135
4. Age + Cohort + Period 169.2 ir

Model comparisons Change in 
deviance

Degrees of 
freedom

2. and 1. (cohort) 342.6 23**
3. and 1. (period) 86.3 14**
4. and 2. (period) 187.7 14**
4. and 3. (cohort) 444.0
4. and 1. 530.3 37**

are the age-groups in which the diagnosis of asthma is least 
specific and most likely to change over time; hence these 
trends need to be interpreted with caution.

Cohort effects (Figure 20.10)
In women there was a rising generational trend in the first 
half of the century in the risk of subsequent death resulting 
from asthma between ages 5 and 24. This was also apparent 
for men dying between ages 15 and 24. Among older age- 
groups the downward trend seen in the period graph was also 
apparent when mortality was plotted by year of birth.

Figure 20.9

Asthma death rate by year of death 1901-91

Males

Death rate per 1,000 (log scale)

Adjusted for bridge coding at 1940,1950,1958,1968 and 1979.
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20.4.3 Trends in morbidity
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There was also a significant seasonal variation in the risk of 
death resulting from asthma according to month of birth 
among 5-34-year-old males, but not females in this age-group.

Women bom before 1946 were more likely than men to die 
from asthma between the ages of 15 and 34, but since then, 
there is little difference between the sexes.

Before 1960, mortality in 35-74-year-olds was higher in men 
than in women. This sex distribution has reversed since 1960. 
In 15-34-year-olds there was little difference between the 
sexes before 1930*.  From then until 1968, mortality was higher 
in women, and since 1968, mortality has been higher in men 
in tMs age-group.

Age and sex effects
The increased risk of death with advancing age is apparent in 
both the period and the cohort plots. The epidemics of 19'15= 
19 and the 1960s affected the younger age-groups dispropor
tionately.

Secular trend in hospital admissions (Figure 20:12)
There has been a progressive rise in hospital admissions for 
asthma from when these data were first collected in 1958 
until the end of the HIPE data collection in 1985 (Burney, 
1993). Recent Hospital Episodes Statistics (HES) data from 
1989=92 show that this increase has flattened out and in some 
cases reversed.

The highest risk was for boys born in September (seasonal 
ratio 1.24). Less variation was seen in the older age-groups, 
with maximum seasonal ratios less than 1.2.

Seasonal trends (Figure 20.11)
There was significant seasonality in asthma mortality in ah 
age-groups. However, there were important differences be
tween age-groups in the direction and magnitude of this sea
sonal variation. Risk of death resulting from asthma among 
5-34-year-olds reached a peak in August and a nadir in Feb
ruary. The seasonal ratio (August to February) was 2.00 for 
men and 1.50 for women in this age range. Among 55-74 
year olds, a reverse trend was apparent, although it was less 
marked. The peak in mortality in this age-group Was in Janu
ary and the nadir in September. The seasonal ratio estimated 
from the sinusoidal model was 1.27 (February to August). Tn 
the intermediate age-group, the seasonal trend ratio (July to 
January) was much smaller (1.08).

The cross-sectional (period) data show an age-dependent vari
ation in admission rate trends, the steepest increase being seen 
in the youngest age-groups. However, the data for men by 
year of birth (see Figure 20,13) demonstrate a uniform in
crease in admission rates in all age-groups up to 44 years. A 
similar pattern is seen among women, although admission 
rates in 15-44-year-olds are higher than in younger girls and 
lower than in Older Women. One interpretation of the data 
would be that the increase in admission rates is predominantly 
a cohort effect.

Seasonal trends in hospital admissions (Figure 20.14)
In the period 1968-85, the risk of admission to hospital for 
5-34-year-olds reached a peak in September and October and 
was lowest in February. The seasonal ratio among 5-34-years 
olds was 1.97 for males and 1.57 for females (both Septem
ber to March). There was no significant seasonal trend among 
35-54-year-olds, and the trend among 55-74-year-olds was 
weak, peaking in February and March with a seasonal ratio 
of 1.13.

Figure 20.10

Asthma death rate by year of birth 

Death rate per 1,(XX) (log icalc)
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Figure 20.11

Deaths due to asthma, 1958-91

Admissions per 10(000 per yeai (log scale)-

Figure 20.12

Admissions for asthma, 1957-85

20.4.4 Interpretation

Time trends
Important changes in diagnostic fashion, especially in older 
age-groups, and changes in the ICD and in instructions to 
coders, mean that long-term time trends are Subject to con
siderable error and must be interpreted with caution.

Hospital admission and mortality data show different patterns 
for the period for which they overlap. Sharply rising admis
sion rates in all age-groups up to 44 years are riot accompa
nied by any substantial similar trend in mortality in these 
age-groups over the same period. There are several possible 
explanations. Admissions may rise if there is a change in 
policy that favours earlier hospitalisation for patients experi
encing exacerbations of asthma. This shift in policy may sig-
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Figure 20.13

Admissions for asthma, 1957-85 by year of birth

Admission per 10,000 per year (log scale)

Figure 20.14

Hospital admissions due to asthma: 1968-85

nify improved management of severe asthma, and decrease 
the risk of death resulting from asthma.

Differences in the way changes in diagnostic fashion influ
ence hospital admission and mortality statistics are feasible. 
For example, the sensitivity of the diagnosis of asthma in a 
young adult or child who dies of this disease may be higher 
than the sensitivity of this diagnosis among those admitted to 
hospital, some of whom may be labelled as having bronchi
tis. Part of the increase in hospital admission rates for asthma 
may be the result of an increasing tendency to apply this di
agnosis on admission to hospital, a trend that need not have 
been accompanied by a similar trend in death certification.

It seems likely that the propensity to attribute deaths to asthma 
in middle-aged or elderly patients is greater now than it would 
have been in the first half of this century. Attacks of acute 
asthma were well recognised at the beginning of the century 
(Osler, 1892, p. 499; Allchin, 1902, p. 177). However, chronic 
asthma was not clearly distinguished from emphysema. The 
prognosis for repeated attacks of asthma was thought to be 
the development of chronic emphysema (Osler, 1892, p. 500; 
Price, 1922, p. 972). Death attributable to asthma was rare. 
In fact, Osler states: ‘We have no knowledge of the morbid 
anatomy of true asthma. Death during attacks is unknown’ 
(Osler, 1892, p. 500). For this reason, we can assume that 
some patients whose death would now be attributed to chronic 

asthma would then have been certified as dying from emphy
sema. This diagnostic trend is at odds with the apparently 
higher mortality rate from asthma, especially in older age- 
groups, at that time.

There are reasons to believe that neither hospital admissions 
nor mortality accurately reflects changes in the prevalence 
of the disease. As noted above, long-term time trends are dif
ficult to interpret. Furthermore, factors that influence the out
come of asthma for better or worse are not all the same as 
those that influence the likelihood of acquiring the disease. 
The epidemic of mortality and hospital admissions in the 1960s 
was almost certainly attributable to the use of high-dose, non- 
B2-selective aerosols (Inman and Adelstein, 1969; Stolley and 
Schinnar, 1978).

Several studies have shown an increase in the prevalence of 
reported symptoms of asthma and reported diagnoses of 
asthma over the past 20-30 years in Britain (Morrison Smith, 
1976; Burr etal., 1989; Burney etal., 1990; Ninan and Russell, 
1992; Whincup et al., 1993). These data deal with change 
over a relatively recent period and there are problems with 
their interpretation. All except one rely on questionnaire data 
and, in the one that did use an objective test - the exercise 
challenge test (Burr et al., 1989) - the change in the preva
lence of airway hyper-responsiveness to exercise was only 
apparent at the severe end of the range. The remaining stud
ies could be influenced by changes in diagnostic fashion, al
though the measurement of symptoms is less subject to this 
confounder than the measurement of diagnosed asthma. Three 
studies involve only two measurements at widely spaced in
tervals (Burr et al., 1989; Ninan and Russell, 1992; Whincup 
et al., 1993) and at least one was conducted in a geographi
cally constrained area in which migration has substantially 
changed the ethnic mix of the local population (Morrison 
Smith, 1976). Nevertheless, taken as a group, these studies 
do support the evidence from the hospital admission data that 
there has been an increase in the prevalence of asthma, at 
least in younger age-groups, over the past 20-30 years.

Risk factors
Risk factors operating around the time of the development of 
asthma are probably at least partly responsible for the rise in 
the prevalence in asthma. The presence of a significant co
hort effect, which is especially pronounced in the data for 
hospital admissions, supports this hypothesis, but cannot dis
tinguish whether the risk factors are pre- or postnatal, or both.

Little is known about the long-term time trends in most of the 
important risk factors for atopy, asthma and poor outcomes 
of asthma. Allergen exposure is relevant to all of these 
(Korsgaard, 1983; Sotomayor et al., 1984; Madonini et al., 
1987; Platts-Mills et al., 1987; Green et al., 1989; Karjalainen 
et al., 1989; Lau et al., 1989; Crimi et al., 1990; Price et al., 
1990; Sporik et al., 1990; Charpin et al., 1991; O’Halloran et 
al., 1991; Arshad et al., 1992; Bellomo et al., 1992). How
ever, measurement of allergen exposure in a reproducible fash
ion has only been attempted in recent years and there are no 
data about changes in allergen exposure. Occupational asthma 
(Chan-Yeung and Lam, 1986; Blanc, 1987) is relatively rare 

and is attributed to highly specific exposures. Data on this 
are lacking and clearly cannot explain the observed trends in 
childhood asthma.

It has been suggested that household size is inversely related 
to the clinical manifestations of atopy (Lebowitz et al., 1987; 
Strachan, 1989; Williams etal., 1992) and, more specifically, 
that the number of older siblings is inversely related to the 
risk of having allergic diseases (Strachan, 1989). This is not 
universally agreed, however, and one study has found the 
reverse: an increased prevalence of atopy in children from 
large families (Davis and Bulpitt, 1981). Furthermore, the 
observed mortality trends for asthma do not reflect the hy
pothesised relationship of family size, birth order and risk of 
atopy. Since 1938 there have been only small changes in the 
proportion of first, second, third or higher order births (OPCS, 
1987). The proportion of children who were the first in a fam
ily declined to a nadir in 1960 but has increased since then. 
There have been no accompanying consistent cohort trends 
in the risk of death caused by asthma.

The Department of Health Committee on the Medical Ef
fects of Air Pollutants examined the available evidence of 
possible links between outdoor air pollution and asthma 
(COMEAP, 1995). They concluded that while there is some 
epidemiological evidence that air pollution may provoke acute 
asthmatic attacks or aggravate existing chronic asthma, the 
effect is likely to be small and unimportant when compared 
with other factors, such as infections and allergens, which 
are known to provoke attacks. The increase in asthma over 
the past thirty years is unlikely to be the result of changes in 
air pollution.

Therapeutics
The major therapeutic advances in the management of asthma 
during this century started in the 1920s when the use of adrena
line by injection or inhalation was recommended (Osler and 
McCrea, 1920; Price, 1922, p. 972). Although strong coffee 
was long recognised as helpful in acute attacks, aminophyl
line was not recommended until the late 1940s (Christian, 
1947; Beaumont, 1948; Young and Beaumont, 1950). Oral 
corticosteroids in the treatment of severe chronic asthma were 
first recommended in Beaumont’s textbook in the 1950s 
(Beaumont, 1953; Young et al., 1956). Subsequent refine
ments since the 1950s have included the introduction of se
lective B-agonists (Inman and Adelstein, 1969), selective 
B2-agonists (Choo-Kang et al., 1969; Pride, 1969), 
cromoglycate (Howell and Altounyan, 1967; Anon, 1971; 
Silverman et al., 1972) and inhaled corticosteroids (Anon, 
1972; Clark, 1972; Morrow Brown et al., 1972; Gaddie et 
al., 1973). The epidemic in the 1960s coincided closely with 
the rise and fall in sales of isoprenaline aerosol bronchodilators 
(Inman and Adelstein, 1969). However, there are no other 
sudden changes in mortality or admission rates which coin
cide with the other important therapeutic milestones for this 
disease.

Seasonal trends
There is a strong seasonal trend, peaking in late summer and 
early autumn, in hospital admissions and deaths attributed to 
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asthma among subjects less than 35 years of age. The peak is 
slightly earlier for deaths than for hospital admissions. A 
reverse trend, peaking in January, is seen for deaths, and pos
sibly admissions, in the oldest age-groups. This marked dif
ference in trend in older subjects implies that different factors 
are responsible for exacerbations of asthma in these age- 
groups.

A seasonal peak in asthma admissions for children and young 
adults during autumn has been noted in several other studies 
in Europe and North America (Storr and Lenney, 1989; Bates 
etal., 1990; Mao etal., 1990; Weiss, 1990; Priftis etal., 1993). 
Bates et al. (1990) noted that the seasonal trend was not 
present in adults over 60 years. Similar to the data reported 
here, Weiss (1990) found a different and less marked sea
sonal pattern among people aged 35 and over in the USA. In 
this age-group, the highest admission rates were in winter. 
Weiss also found that the seasonal trend in asthma mortality 
differed between younger and older subjects. The peak in 
mortality in 5-34-year-olds was in July, 2 months earlier than 
the peak in admission rates. Storr and Lenney (1989) exam
ined admissions to a children’s hospital in Brighton and found 
several peaks in admission rates. The highest peak was in 
September but lesser peaks occurred at intervals throughout 
the year - particularly after school holidays.

The explanation for the seasonal pattern, and for the interac
tion with age, is not clear. Present evidence suggests that vi
ral infections, in particular with rhinovirus, may be an 
important trigger for exacerbations of asthma in childhood 
(Johnston et al., 1995). Storr and Lenney (1989) hypothesised 
that the post-school holiday peak in hospital admissions with 
asthma might be attributable to increased transmission of res
piratory tract viruses in the school environment. On the other 
hand, the known epidemiology of respiratory viral and myco
plasma diseases does not conform to the pattern observed for 
asthma admissions. In the United Kingdom, respiratory syn
cytial virus infections and influenza both occur as annual 
winter epidemics (Chakraverty et al., 1986; Winter and Inglis, 
1987). Parainfluenza type 3 is a summer infection (Easton 
and Elgin, 1989) and mycoplasma pneumonia is endemic, 
with occasional epidemics peaking in winter (Noah, 1974). 
There are conflicting data on the seasonal pattern for rhino
virus infections. Using data collected over an 11-year period 
from several sources, Roebuck (1976) found the highest 
incidence of rhinovirus infections was in the months Sep
tember to January. This pattern does partially overlap with 
the seasonal pattern in asthma admissions. However, more 
recent data from the PHLS laboratories (1978-87) show a 
very different pattern, with the highest reported identifica
tion of rhinovirus infection in the second quarter of the year. 
In both cases there is a year-round incidence with only mod
est seasonality. The epidemiological evidence linking the ob
served early autumn peak in asthma admissions to viral 
infections must be regarded as inconclusive.

Asthma becomes more severe during the pollen season in 
pollen-allergic patients (Sotomayor et al., 1984; Karjalainen 

et al., 1989; Crimi et al., 1990). This may be relevant to the 
lesser peak in admissions seen in July, but would not explain 
the large peak seen in autumn. Other outdoor allergens, such 
as moulds, may play a role. In 40 houses in Manchester, lev
els of house-dust mite allergen were higher in October than 
in other seasons; however, the variation was of a relatively 
small magnitude (Kalra et al., 1992) and probably does not 
explain the observed seasonal variation.

Some meteorological variables may be directly or indirectly 
responsible, however. A direct effect of temperature seems 
unlikely because it is relatively moderate in the month when 
admissions are at a maximum. Air pollution follows a sea
sonal cycle but particulates, which have been implicated the 
most in exacerbations of asthma (Forsberg etal., 1993), peak 
in winter and this, therefore, does not explain the observed 
pattern. SO2 levels are now low in England and Wales and do 
not show marked seasonality (Air Monitoring Group, 1994). 
Ozone levels are higher in the summer months (Air Monitor
ing Group, 1994) but levels seen in the United Kingdom are 
low (Broughton, 1987) compared with international stand
ards and are unlikely to cause many exacerbations of asthma. 
Oxides of nitrogen have recently been implicated in enhanced 
allergen responsiveness in people with asthma (Devalia 
et al., 1994). Levels of this pollutant have increased over the 
last decade (Gillham et al., 1992) but show no marked sea
sonal pattern (Air Monitoring Group, 1994). Seasonal varia
tion in air pollutants is unlikely to explain the observed 
periodicity of asthma admissions.

It is perhaps not surprising that we found only a weak asso
ciation between risk of death resulting from asthma and month 
of birth. The explanation for the observed association is un
known. It is unlikely to be attributable to seasonal variation 
in exposure to pollens because there is little association be
tween month of birth and grass sensitivity (Burney, 1992).

20.4.5 Conclusion

Asthma has increased over the past 20-30 years under the 
influence of unidentified factors operating from early in life. 
At least one important epidemic in asthma mortality in the 
1960s can be attributed to the adverse effects of treatment for 
this disease. The evolution of treatment does not seem to have 
had any other important effect on the pattern of mortality, 
although it may have prevented an increase in mortality ac
companying the increase in prevalence. The role of allergen 
exposure, which has been proposed as a key risk factor for 
atopy, asthma or poor outcomes of asthma, cannot be satis
factorily investigated in this historical context because of the 
lack of knowledge of time trends in allergen exposure. In 
young adults the frequency of exacerbations of asthma re
quiring hospitalisation and the frequency of death resulting 
from asthma is highest in late summer and early autumn. This 
seasonal pattern is also unexplained.
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20.5 Pneumonia

This section deals with all deaths attributed to non-tubercu- 
lous pneumonia and, separately, with the subset of deaths 
attributed to lobar and pneumococcal pneumonia.

20.5.1 Coding

Until the introduction of ICD8 in 1968, pneumonia was clas
sified, primarily on anatomical grounds, as Tobar pneumo
nia, bronchopneumonia and other, unspecified pneumonia’. 
In ICD8 a microbiological classification was introduced, 
which included ‘viral’, ‘pneumococcal’, ‘other bacterial’ and 
various less specific categories.

The most important change in coding practice was the re
interpretation by OPCS of WHO Coding Rule 3 in 1984. This 
meant that, where ‘bronchopneumonia, unspecified’ (code 
485.0) or ‘pneumonia, unspecified’ (code 486.0), among oth
ers, was the only entry in Part I of the death certificate, and a 
major disease was listed in Part II, the disease mentioned in 
Part II was to be coded as the primary cause of death. The 
conversion factor to compare 1984 mortality with 1983 was 
2.22 for 485.0 and 1.85 for 486.0. The effect was most marked 
among deaths in elderly people.

The reinterpretation of Rule 3 reversed a trend over the pre
ceding 30 years, which could not be adjusted for; so the 1984 
rule change was also not adjusted for in the graphs or the 
analysis.

The introduction of ICD5 in 1940 resulted in the removal of 
‘suffocative bronchitis’ and ‘necrotic pneumonia’ and the 
addition of ‘terminal pneumonia’ and ‘active and acute con
gestion of the lungs’. This had little impact on reported mor
tality rates for pneumonia: the net conversion factor, old to 
new, was 1.040.

20.5.2 Trends in mortality

Age-period-cohort analysis
Table 20.5 shows the comparison of models constructed ac
cording to the method of Clayton and Schifflers (1987), us
ing data for men aged 15-74 dying as a result of lobar or 
pneumococcal pneumonia. After adjustment for age, fluctua
tions in mortality rates over time, beyond those explained by 
a linear drift or trend, are influenced to a significant extent 
by both period of death and cohort of birth. The conclusions 
are the same for women and when deaths attributable to all 
forms of pneumonia are examined (data not shown).

Period effects (Figures 20.15 and 20.16)
There was a sharp peak in total mortality resulting from pneu
monia in 1918-19 especially in younger people. This was 
associated with the influenza pandemic at that time and af
fected mortality caused by lobar pneumonia as well as all

Table 20.5

Age-period-cohort analysis of deaths occurring between 
1911 and 1991 among men, aged 15-74, which were 
attributed to lobar or pneumococcal pneumonia

Model Deviance Degrees of 
freedom

1. Age + Drift 2.511.3 ililiii
2. Age + Cohort 1,053.0 154
3 Age + Period 1,809.1 165
4. Age + Cohort + Period 174.0 140

Model comparisons Change in Degrees of
deviance freedom

2. and 1. (cohort) 1.458 1 25**
3. and 1. (period) 702.2 14**
4. and 2. (period) 879.0 14**
4. and 3. (cohort) 1.635 1 25**
4. and 1. 2.337.3 39**

p<onoi\ 

pneumonia. There has been a gradual decline in pneumonia 
mortality throughout the century. The decline is most appar
ent in the 15-54-year-olds and was steepest soon after the 
advent of widely available antibiotics in the 1940s.

There was an increase in mortality reported as the result of 
lobar pneumonia from 1901, followed by a plateau in the 
1920s, a small decrease during the 1930s and a steep decline 
with the advent of antibiotics.

There was a sudden large reduction in total pneumonia mor
tality in all age-groups in 1984 with the reinterpretation by 
OPCS of WHO Rule 3. For 30 years before this there had 
been little change for 35-54-year-olds and a small increase 
in 55-74-year-olds. In this oldest age-group a straight line 
can be drawn linking the steady decline before 1950 with the 
continued decline after 1984. The area above this line corre
sponds to excess deaths, which may be the result of the in
creasing trend before 1984 to identify terminal pneumonia as 
a cause of death. This rule change mainly affected broncho
pneumonia, unspecified and pneumonia, unspecified, and did 
not affect coding of lobar or pneumococcal pneumonia.

Since 1983 there has been an increase in mortality attributed 
to pneumonia (but not pneumococcal pneumonia) among 
those aged 25^-4, particularly in men. These will include 
deaths resulting from the pulmonary manifestations of AIDS.

Cohort effects (Figures 20.17 and 20.18)
There was a steady decline between 1856 and 1956 in the 
risk, at birth, of subsequently dying from pneumonia during 
adult life. This is apparent for all pneumonia and for lobar 
and pneumococcal pneumonia. The plateau and then the re-
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Death rate per 1,000 (log scale)

Figure 20.15

Pneumonia death rate by year of death

Death rate per 1,000 (log scale)

Figure 20.16

Lobar and pneumococeal pneumonia death rate by year of death

cent steep fall for all pneumonia in the older age-groups is 
the result of the increasing tendency to list bronchopneumo
nia as the underlying cause of death in the presence of other 
serious disease, and correction of this by the reinterpretation 
of WHO rule 3.

Age and sex effects
The period plots all show increasing risk of death with in
creasing age at death. However, the cohort plots show that 
the risk of death from lobar and pneumococcal pneumonia, 
for a given year of birth, is much less obviously influenced 

by age. There are two possible explanations: either there is a 
true interaction between age and period resulting in overly
ing cohort plots, or the risk is largely independent of age and 
the main determinant of risk of death from pneumonia, is 
when the person was bom.

Over all periods, cohorts and adult age-groups, the mortality 
rate for pneumonia has been greater in men than women, 
although there was little difference in 15-34-year-olds in the 
period between 1940 and 1960.
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Figure 20.17

Pneumonia death rates by year of birth

Death rate per 1.000 (log scale)

Figure 20.18

Lobar and pneumococcal pneumonia death rates by year of birth

Death rate per 1,000 (log scale)

Seasonal trends (Figure 20.19)
There was a pronounced seasonal trend, in all age-groups in 
the risk of death resulting from pneumococcal pneumonia. 
Death rates were highest in January and lowest in August 
and September. The seasonal ratio (February-August) was 
2.69 for men and 3.12 for women. There was no significant 
trend in any age-group in the risk of death according to month 
of birth.

20.5.3 Interpretation

Mortality and morbidity trends for all pneumonia and for lo
bar and pneumococcal pneumonia are broadly similar over 
the period of observation. The exception to this is the impact 
of OPCS reinterpretation of WHO Rule 3 and the changes in 
death certification practice over the preceding 30 years which 
did not affect certification of deaths caused by lobar or pneu
mococcal pneumonia.
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Figure 20.19

Hospital admissions due to lobar and pneumococcal pneumonia: 1968-91

The most outstanding features of the time trend in pneumo
nia mortality are the decline in the death rate since the 1930s 
and the decline in mortality in all cohorts bom since the mid
dle of the last century.

Chapter 10). The average number of people per room in a 
dwelling decreased from 0.95 in 1911 to 0.54 in 1981. This 
may have contributed to the continuing decline in pneumo
nia mortality.

Although the commencement of widespread use of sulphona
mides in 1939 (Osler et al., 1938, pp. 511-32; Young, 1941; 
Beaumont, 1942) resulted in an immediate, large reduction 
in mortality, this does not explain the subsequent continuing 
downward trend. Other important therapeutic developments, 
such as the availability of penicillin after 1946 (Florey, 1946; 
Christian, 1947) and the introduction of respiratory intensive 
care in the 1960s (Hilberman, 1975), did not have any per
ceptible effect on the time trend.

Influenza is a frequent precursor of pneumonia and there is 
evidence that this virus causes increased adherence of pneu
mococcal organisms to respiratory epithelium (Plotkowski 
et al., 1986). Mortality from this disease has also declined 
steeply during this century (see Chapters 4 and 15). The last 
major influenza pandemic in 1918-19 resulted in a sharp rise 
in death resulting from pneumonia. However, it is not certain 
whether a reduction in the incidence of influenza has con
tributed to a reduction in pneumonia mortality. The reverse 
hypothesis, that improved survival from pneumonia has re
duced mortality caused by influenza, is equally plausible.

The time trends for the prevalence of chronic diseases which 
may predispose to pneumonia (La Croix et al., 1989), such 
as COPD, do not coincide with the time trends for pneumo
nia mortality.

Household crowding, which has been proposed as a risk fac
tor for pneumonia, has decreased during this century (see 

Little is known about factors that may explain the observed 
cohort effect. The time trend for smoking (see Chapter 9), an 
important early aetiological factor in many respiratory dis
eases, is clearly not consistent with the cohort trend for pneu
monia. Childhood mortality from measles and whooping 
cough is probably correlated with the incidence of severe cases 
of these childhood infections, which may predispose to later 
respiratory disease. Mortality from these decreased since 1900 
but remained high throughout the second half of the nine- 
teenth century, during which time cohorts with successively 
lower risk of pneumonia mortality were bom (see Figure 
20.7).

Increased age is commonly regarded as a risk factor for pneu
monia mortality. However, the cohort plots suggest that this 
effect may not be as important as it seems when examined 
cross-sectionally. The age-period-cohort analysis demon
strates that there is, in fact, an independent effect of age, as 
well as period and cohort effects. This age effect may be partly 
masked by an interaction with period; that is, when effective 
chemotherapy was first available in limited quantities, it 
tended to be given preferentially to younger patients. This 
trend was noted at the time by the Registrar General (1947). 
The seasonal peak in mortality during winter and nadir dur
ing summer is explained, in part, by the seasonal increase in 
viral infections, especially influenza, during winter. Other pos
sible, but not established, explanatory factors include the in
creased time spent indoors during winter and direct effects of 
cold weather on the risk of acquiring pneumonia.

20.5.4 Conclusion

The declining trend in mortality caused by pneumonia accel
erated in the late 1930s, when antimicrobial chemotherapy 
became available for widespread use. Other therapeutic in
novations do not seem to have had any major impact on the 
mortality trend.

The effect of antibiotics is followed by a continuing down
ward trend in mortality. Diminished household crowding, with 
consequent decrease in the risk of droplet infection, may par

tially explain this trend. Although the advent of the NHS in 
1949 was not accompanied by any acceleration in the rate of 
decline in mortality, it is conceivable that the continuing down
ward trend is explained by improved access to medical care.

The increased risk of death resulting from pneumonia among 
elderly people today may be the manifestation of a cohort 
effect, those bom in the early part of this century being at 
greater risk of death caused by pneumonia than those bom 
later. The explanation for this cohort effect remains specula
tive.
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Chapter J

Renal diseases

By
Paul Roderick

Summary

- Over 100 different diseases affect the kidneys, many of which are self limiting, but severe disease may lead to end
stage renal failure (ESRF).

- Developments in understanding of the pathology of kidney disease were led in the nineteenth century by Bright in 
England and Rayer in Paris, and the first experimental haemodialysis was performed in humans in 1924. However, 
access problems limited its application to the treatment of acute renal failure. Kidney transplantation was introduced 
in the 1950s, but rejection was a major problem to be overcome in the 1960s and 1970s.

- Renal failure is often not recorded as the underlying cause of death on death certificates since it tends to be a 
complication of other diseases. The only sources of data on the incidence and prevalence of renal disease are the 
National Morbidity Surveys in General Practice. The EDTA provide data on the prevalence of patients on treatment 
and the incidence of patients onto renal replacement therapy (RRT).

- Mortality from genitourinary disease has declined since 1900, most dramatically in the period 1930-50, prior to the 
introduction of RRT.

“ Mortality from renal disease is greater in people bom in the Indian subcontinent or Afro-Caribbean Commonwealth.

- The number of transplants doubled in die 1980s and between 1989 and 1991 there were on average about 1,800 
transplants per year. However, there appears to be a levelling off because of a shortage of donors, and waiting lists 
are growing. Graft survival has improved significantly over the last decade, with 10-year survival of 50 per cent.

- Provision of renal replacement therapy has risen sharply in the last decade. Current concerns are how to fund contin
ued expansion of RRT, how to make this more accessible to the population, and how to maximise transplant supply, 
so reducing the need for more expensive dialysis facilities.
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21.1 Introduction

This chapter largely describes the trends in mortality and 
morbidity from non-malignant chronic diseases of the kid
ney, and the utilisation of health care services for their treat
ment. Such diseases may lead to progressive chronic renal 
failure (CRF) and ultimately end-stage renal failure (ESRF). 
The last 30 years have seen the development and expansion 
of renal replacement therapy (RRT) by dialysis or kidney 
transplantation, which are both life-saving treatments for end
stage renal failure. Such treatments consume substantial health 
service resources (estimated at over 1 per cent) and this fig
ure will rise as the prevalence of patients on treatment in
creases towards an equilibrium steady state-position. Acute 
renal failure is also an important cause of morbidity and mor
tality. Some other diseases of the genitourinary system are 
also significant causes of morbidity, particularly benign dis
eases of the prostate in older men, and renal calculi; these are 
not discussed in detail.

21.1.1 Types of kidney disease

Much renal disease is self-limiting but severe disease may 
lead to renal failure. Over 100 different diseases affect the 
kidneys. They may present with features such as pain, blood 
or protein in the urine, peripheral oedema or hypertension, or 
they may remain undiagnosed until the symptoms of renal 
failure develop.

Renal failure may be acute and reversible, or chronic and 
irreversible. Acute renal failure occurs in previously normal 
kidneys usually after major injury (e.g. major trauma, post
operative shock, shock due to hypotension or septicaemia). 
It can also be due to acute obstruction and to intrinsic renal 
disease. Such patients are often severely ill with failure of 
more than one organ system. Although renal support is only 
needed for days or weeks, mortality is high because of the 
severity of the primary causes.

More commonly, renal failure is chronic and irreversible, the 
kidneys being progressively damaged over months or years. 
In this form there are often few symptoms or signs and pa
tients may present late in the disease with general symptoms 
such as tiredness, anaemia, breathlessness and oedema. There 
can be an acute deterioration of chronic renal failure. The 
later stages of chronic renal failure, at which there is loss of 
over 90 per cent of renal function (where the creatinine clear
ance, a marker of renal function, is below 5ml/min), is called 
end-stage renal failure (ESRF). Patients in this stage will die 
unless renal support is given. The reduced renal function in 
chronic renal failure leads to biochemical disorders with 
markedly raised serum creatinine and urea, and abnormali
ties of: red cell production leading to anaemia; salt water bal
ance leading to hypertension; and calcium regulation leading 
to, for example, bone disorders, metastatic calcification and 
rarer complications.

Kidney diseases leading to ESRF have been categorised by 
the European Dialysis and Transplantation Association 
(EDTA). Most kidney diseases fall into the following cat
egories:

Auto-immune disease
‘Glomerulonephritis’ describes diseases whereby glomeruli 
are destroyed by the body’s immunological response.

Systemic disease
The most important cause is diabetes mellitus but renal fail
ure also occurs in systemic lupus erythematosis, vasculitis, 
myelomatosis and amyloidosis.

High blood pressure
Severe and malignant hypertension damages the kidneys. 
Long-term follow-up of men recruited to the MRAT cardio
vascular disease prevention study in the 1970s has shown 
that the risk of ESRF increases continuously with rising BP 
(Klag, 1996). Hypertension is a complication of chronic re
nal failure.

Obstruction
Any condition that blocks the outflow of urine can cause ob
struction, the most common cause being benign prostatic 
hypertrophy.

Infection
Urinary infection in early childhood in the presence of vesico- 
ureteric reflux is the main cause of chronic pyelonephritis. 
Renal tuberculosis is now rare in the indigenous population 
but interstitial TB has recently been recognised as an impor
tant cause of chronic renal failure especially in immigrants 
from the Indian subcontinent.

Genetic
The autosomal dominant condition polycystic kidney disease 
is much the commonest. The many other genetic causes con
tribute less than 1 per cent of all cases of chronic renal fail
ure.

The incidence of these causes of ESRF varies by age and 
ethnic group (see below).

21 1 2—----------------• Renal replacement therapy (RRT)

Renal replacement therapy describes treatment for ESRF in 
which the lost kidney functions are replaced by either dialy
sis or by transplantation. Dialysis can either be by haemodi
alysis, in which the patient’s blood passes over filters and 
exchange of toxic products takes place, or by peritoneal di
alysis, in which fluid is infused into the patient’s peritoneal 
cavity (the most common form is continuous ambulatory peri
toneal dialysis (CAPD)). Dialysis can be performed in a wide 
range of settings: hospital in-patient, outpatient, free stand
ing (i.e. non-hospital unit) or at home. Renal transplants can 
come from live donors or, more commonly, from cadavers.
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21.1.3 Historical context

Renal failure has probably been an important cause of death 
throughout the ages, although there is difficulty in obtaining 
data necessary to establish precisely its impact on mortality. 
Historically, even with the recognition of the value of autop
sies, the kidneys were seldom examined (Richet, 1991). The 
assignment of the underlying cause of death on death certifi
cates of patients with renal failure is inconsistent and overall 
it is under-recorded, as a cause of death.

Developments in understanding of the pathology of kidney 
disease were led in the nineteenth century by Bright in Eng
land and Ray er in Paris. The first experimental haemodialy
sis was performed in humans in 1924. However, access 
problems limited its application to the treatment of acute re
nal failure. The earliest medical management of patients with 
ESRF with any impact was that of high calorie-low protein 
diets introduced in the 1940s. However, it was the introduc
tion of permanent vascular access by Scribner, and then 
Brescia with the AV fistula, that transformed the prognosis 
of ESRF (Kazuo, 1992). Kidney transplantation was intro
duced in the 1950s but rejection was a major problem. It was 
the work on immunosuppression that overcame this and which 
made transplantation the treatment of choice; of particular 
importance was the introduction of azathioprine in the 1960s 
and cyclosporin in the mid-1970s by Sir Roy Caine (Caine et 
al., 1978). Although intermittent peritoneal dialysis was in
troduced in the late 1950s and a permanent indwelling cath
eter by Tenckhoff and Schechter in 1968, the development of 
continuous ambulatory peritoneal dialysis in 1976 led to rapid 
expansion of this modality (Gokal, 1992).

21.2 Methods of data analysis

21.2.1 Mortality

ONS mortality data from 1848 for England and Wales have 
been used. ICD coding has changed considerably over the 
period 1900 onwards to take account of scientific advances 
in the understanding of renal disease, as shown in the Appen
dix. This makes it difficult with certainty to trace 4-digit level 
ICD trends over the period, as it is unclear whether specific 
renal diseases are being recorded consistently over time. 
Hence groupings of ICD codes and the full genitourinary dis
ease ICD chapter data are also presented here.

Another problem with death certification is that the cause of 
death is inconsistently recorded in patients with renal failure 
(Pemeger et al., 1995). This is partly because the cause of 
immediate death may be a complication, such as hyperten
sive stroke or heart failure superimposed on underlying CRF, 
and renal disease is then not often mentioned as the cause. 
This has been clearly demonstrated by a recent study using 
the Oxford Record Linkage Study data (ORLS) (Goldacre, 
1993). For many years nearly all renal failure was termed 
‘Bright’s disease’, though as renal disease syndromes were 
described the diagnosis Was split up.
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Since 1990, renal failure standing alone on the death certifi
cate, unqualified with respect to its cause, has been system
atically referred to the Coroner.

ICD disease coding is not specific, so that, for example, within 
‘nephritis, nephrosis and nephrotic syndrome’ (ICD9 580-9), 
there are the 4-digit categories ‘acute renal failure’, ‘chronic 
renal failure’ and ‘renal failure not specified as acute or 
chronic’. There is, therefore, overlap in the ICD coding of 
acute and chronic renal failure despite the important clinical 
differences between them.

Five-yearly average age/sex-specific numbers and rates of 
renal disease are presented since 1911 or in some cases since 
later (where there were inconsistencies in coding). The age
bands used are 15-44, 45-54, 55-64, 65-74 and 75+. Di
rectly age/sex-standardised rates using the standard European 
population as the standard are presented for 3-digit ICD analy
ses, as well as standardisation against the standard European 
population for the chapter level analysis. The codes used are 
shown in Appendix 21.1.

The relationship between social class and ethnicity and renal 
disease mortality are explored using data from the Decennial 
Occupational Supplement (OPCS, 1986). Both standardised 
mortality and proportional mortality ratios (SMR and PMR) 
have been shown for social and ethnic differences. For PMRs 
no knowledge of denominator populations is assumed. This 
is useful when there may be biases in deriving rates, as in the 
Decennial Supplement analyses. The actual number of deaths 
from renal disease is compared to the expected number de
rived from the proportions in the standard population and the 
total in the age/sex-band of the group of interest. It reflects 
an excess proportion, not an excess rate.

21.2.2 Morbidity

There are no routine data on the incidence and prevalence of 
renal disease except for the National Morbidity Surveys in 
General Practice. There have been ad hoc population-based 
studies, first in the 1970s. More recently there have been well 
designed studies of the incidence of acute and late stage 
chrome renal failure (Pendreigh et al., 1972; McGeown, 1972, 
1990; Feest et al., 1990, 1993; Khan et a/., 1994) (see be
low).

21.2.3 Service provision and utilisation

Renal replacement therapy (RRT)
Data on the prevalence Of patients on treatment (by type of 
RRT) and the incidence of acceptance onto RRT, and limited 
data on outcomes are available from the European Dialysis 
and Transplant Association (EDTA) Registry.

EDTA data are available from the United Kingdom and other 
Western countries from 1972 onwards. There are two ques
tionnaires: centre-based and patient-based. The response rate 
in the United Kingdom has been high for the centre-based
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Table 21.1

Completeness % of the EDTA patient- and centre-based 
questionnaire in the United Kingdom

Source: EDTA

Year Patient Centre

1984 91
1985 94
1986 93
1987 90
1988 68 85
1989 69 52
1990 45 100
1991 43 91
1992 55 95

one, but lower and falling for the more comprehensive pa
tient questionnaire (see Table 21.1). This makes some of the 
analyses less robust, for example, age-specific rates. Moreo
ver, geographical analysis is not possible on a population basis 
as patient data are collected by renal unit of treatment, not 
place of residence.

United Kingdom Transplant Support Service Authority 
(UKTSSA) has data on the kidney transplants performed in 
the United Kingdom and Eire, both live and cadaver, and on 
the transplant waiting list. The data pre-1978 are less reli
able.

A recently completed survey of renal provision in all renal 
units in England was completed as part of a national review 
of renal services (unpublished Department of Health Review 
of Renal Services, 1994). The survey enabled population
based measures of acceptance (incidence of patients taken 
onto RRT) and stock (prevalence of patients on treatment) 
by age and sex, region, district, ethnic group and cause to be 
evaluated. Some data are presented here.

Causes of ESRF
Tins information has only been derived from the cause at
tributed to patients accepted onto RRT and collected by 
EDTA, and latterly by the National Renal Review. The accu
racy of the coding by renal units is unknown. Moreover, 
doubts have been expressed about the validity of current cod
ing systems (Pemeger et al., 1995).

Hospitalisation
Dialysis is largely an out-patient-based service unless there 
are complications which require admission to hospital, such 
as peritoneal infection in CAPD. Uncomplicated transplan
tation is similar; admission is only required routinely for the 
initial operation and establishment of graft function. Hospi
talisation data are, therefore, less useful in assessing the im
pact of ESRF.

The main historical data source on hospitalisation is the Hos
pital In-patient Enquiry (HIPE) - a 10 per cent sample of all 

deaths and discharges available in computer-readable form 
from 1962 to 1985 (OPCS, 1987). Until 1981, the data were 
for England and Wales, after that for England only. The 10 
per cent sample varied slightly per year so that there was not 
a constant multiplication factor. There is a problem in assess
ing more recent trends, as HIPE data were based on com
pleted discharges and deaths, whereas more recent Hospital 
Episode Statistics (HES) are based on finished consultant 
episodes (FCE). There is scope for double-counting within 
HES data and they are probably only reliable from about 1990/ 
91 onwards.

HIPE data have been analysed for the period 1968—85 for the 
following conditions:

Nephritis, nephrosis and nephrotic syndrome
(ICD 580-589)

Infections of the kidney (ICD 590)
Calculus of the kidney and ureter (ICD 592,594) 
Hyperplasia of the prostate (ICD 600)

Primary care
The Morbidity Statistics from General Practice (RCGP, 1992) 
provides data on episodes and consultations for certain renal 
diseases at primary care level-based on prospective ascer
tainment in a framework of spotter practices. Data are pre
sented from die 1981 survey for the following College Codes:

270 (ICD 580-83) acute and chronic glomerulonephritis
271 (ICD 590.1,590.3,590.8,590.9) pyelonephritis
272 (ICD 592,594) urinary calculus
273 (ICD 593.6) orthostatic albuminuria
276 (ICD 599.7) haematuria
274 (ICD 595,599.0) cystitis and urinary infection
277 (remainder 590-99) other diseases of kidney, ureter 

and bladder
278 (ICD 600) benign prostatic hypertrophy

21.3 Mortality trends

21.3.1 Causes of death

Chapter 4 describes the causes of death in England and Wales 
in 1992 by ICD chapter heading. Genitourinary disease deaths 
were relatively rare at just under 1 per cent of ail deaths - 
there were 2,322 deaths in men and 2,984 in women. The 
most common cause was ‘nephritis, nephrosis and nephrotic 
syndrome’, with 39 per cent of all genitourinary deaths.

21.3.2 Genitourinary disease chapter level trend 
1848-1994

Figures 21.1 and 21.2 show mean annual death rates by age 
and sex from all genitourinary diseases. These diseases have 
always been more common in men and in older ages, but in 
all groups there has been a decline in mortality since 1900, 
most marked in the older groups from 1930 onwards. There 
has been a slight rise in male rates over 65 in the 1970s. The 
trends for nephritis, nephrosis and nephrotic syndrome 
follow a very similar pattern over this period (see Figures
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Figure 21.1

Genitourinary disease mortality rates in
England and Wales, males, 1860-1990

65 and over

Deaths per million population (log scale) 
10000=.... .............. :.....................................................

21.3 and 21.4). Overall rates have fallen dramatically in both 
sexes, particularly in the period 1930-50, prior to the intro
duction of Renal Replacement Therapy. Age-standardised 
mortality rates continued to fall since 1950 in all age-groups 
except above age 64, where there were increases from 1970 
onwards, until the 1980s for ages 65-74 and until around 
1990 for those aged 75 and over. RRT was widely available 
from the late 1970s (see Figure 21.4).

Mortality from infections of the kidney (see Figure 21.5) 
appeared to increase dramatically and then fall in the period 
1930-50, to rise again 1950-65, and then to gradually fall. 
These patterns probably partly reflect a change in coding prac
tices rather than true effects, as their magnitude was so large 
and precipitate (see below).

Genitourinary tuberculosis mortality rates rose in men, and 
to a lesser extent in women, during the wartime periods but 
then fell dramatically and have continued to do so, and 
genitourinary TB is now a rare cause of death (see Figure

Figure 21.3

Deaths from nephritis, nephrosis and nephrotic 
syndrome, males, standardised to European 
standard population, 1911-91

lOOOOxg... ................. 7........ ...

45-54

15-44

Deaths per million population (log scale)
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Figure 21.2

Genitourinary disease mortality rates in 
England and Wales, females. 1860-1990

21.6). However, there is emerging evidence that interstitial 
TB may be a significant cause of chronic renal failure in 
populations from the Indian subcontinent (Lightstone et al., 
1994).

Puerperal renal disease (see Figure 21.7) mortality rates fell 
sharply between 1930 and 1950, and have continued to fall 
since, reflecting improved maternal care in pregnancy and 
the puerperium, and mirroring the overall decline in mater
nal mortality. This would largely have been manifest as acute 
renal failure.

Data on deaths due to diabetes with renal complications and 
from hypertension with renal disease have only been avail
able more recently. Diabetes mortality rates increased between 
the periods 1979-85 and 1986-91 in both sexes above age 
54 (see Chapter 4). Some of this apparent rise may be due to 
ONS reinterpretation of WHO rule 3 from 1984 onwards (see 
Chapter 2). Hypertension rates fell steadily in both sexes from 
1968 onwards.

Figure 21.4

Deaths from nephritis, nephrosis and nephrotic 
syndrome, females, standardised to European 
standard population, 1911-91

Year

Figure 21.5

Deaths from kidney infection, standardised to 
European standard population, ages 15-74,1940-91

Figure 21.7

Deaths from pregnancy-related renal disease, 
standardised to European standard population, 
ages 15-74,1931-94

Year

21.3.3 Multi-cause analysis of cause of death

Data from the Oxford Record Linkage Study (Goldacre, 1993) 
showed that only a third of patients who had renal disease 
due to nephritis, nephrosis and nephrotic syndrome (ICD9 
580-9) on discharge from hospital in Oxfordshire during 
1979-86, and who died in the ensuing 4 weeks, had renal 
disease as the underlying cause on the death certificate. This 
disease coding was mentioned on 77.1 per cent of the death 
certificates of such patients. These figures are similar to those 
for diabetes mellitus (at 29.8 per cent and 68.6 per cent, 
respectively).

The figures vary by age; mention of renal disease is more 
likely in older age-groups (see Table 21.2).

As a result of this problem of under-ascertainment of renal 
disease as a cause of death, multi-cause coding could

The Health of Adult Britain: 1841-1994

Figure 21.6

Mortality from tuberculosis of the genitourinary 
system, standardised to European standard 
population, ages 15-74,1911-91

Rate per million population

1911 16 21 26 ■>! <6 41 46 51 5o 61 66 '1 "6 SI 86 91
Year

perhaps be utilised to make a more valid assessment of the 
impact of renal disease on mortality.

21.3.4 Social class and mortality

The 1981 Occupational Decennial Supplement shows sig
nificant gradients in SMRs from both nephritis nephrosis and 
nephrotic syndrome and infections of the kidney. The gradi
ents in PMRs are less marked. This suggests that mortality 
from kidney disease is increased along with many other 
chronic diseases such as cardiovascular disease in lower so
cial groups, but the proportion does not vary by social group. 
Common determinants may underlie this excess mortality (e.g. 
hypertension, diabetes mellitus, nutritional and environmen
tal factors; see Table 21.3).

21.4 Morbidity

21.4.1 Incidence of late stage chronic renal failure

It is important to determine the incidence of ESRF deemed 
suitable for RRT in order to be able to plan treatment provi
sion. Initial studies largely used death certification to deter
mine CRF incidence rates and hence were likely to 
under-ascertain the incidence. Population studies used gen
eral practitioner (GP) and hospital doctor surveys in defined 
populations in the 1970s. A study in Northern Ireland sug
gested an incidence rate of 48 per million population (pmp) 
in the age group 5-60; 38 pmp were thought to require dialy
sis (McGeown, 1972). A similar study in Scotland found an 
incidence rate under 65 of 109 pmp and a figure of 52 pmp 
requiring dialysis (Pendreigh et al., 1972).

There have been more recent population-based studies of the 
incidence of late stage chronic renal failure as defined by 
serum creatinine levels of over 500 p.mol/1, obtained from 
laboratory reports (Feest et al., 1990; Khan et al., 1994), or
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Table 21.2

Deaths due to nephritis, nephrosis and nephrotic syndrome in Oxfordshire, 1979-86

'Total deaths of Underlying cause NANS on death
patients specified as certificate but not
discharged NNNS underlying cause underlying cause
with NNNS*

Number (% of all causes in each age-band)
<15 0
15 <’4 205 34 (16.6) 106 (3l.7l
65-74 290 95 (32.3) 126 (43.4)
75- Ml 243 (37 9) 274 (42.7)
All II ’O 372 (32.7 506 (44.4)

Adapted from Goldacre (1993)
*Nephritis, nephrosis and nephrotic syndrome (ICD 580-9)

Social Class (as defined by occupation)

Table 21.3

Renal disease mortality by social class in England and Wales, 1979-83
Age-standardised mortality ratios (SMR) and proportional mortality ratios (PMRs) (E&W=100)

Males 16-74 jpg II 1IINM HIM IV V

Nephritis, nephrosis, SMR 45 72 103 100 117 180
nephrotic syndrome PMR 86 Malli 108 94 ini 101

Infection SMR 30 63 90 75 104 248
PMR 76 98 76 102 100 114

Females 16-59

Nephritis, nephrosis, SMR 56 62 92 III 204
nephrotic syndrome PMR IjBli 80 101 93 101 152

infection SMR 7 43 72 95 113 188
PMR 10 55 81 96 103 138

Sonne. OPCS Decennial Supplement

doctor survey (McGeown, 1990). These were undertaken in 
Devon, Blackbum, Grampian and Northern Ireland. All stud
ies showed a marked rise in incidence with age. The inci
dence was greater in men but with no evidence of referral 
bias (personal communication). Studies of specific causes of 
chronic renal failure have largely found an excess in men 
(e.g. IgA nephropathy, membranous nephropathy) except for 
some causes of chronic pyelonephritis (Silbiger and 
Neugarten, 1995; see Table 2.14).

The fall in incidence with age in the Northern Ireland study 
suggests some under-ascertainment by the doctor notifica
tion method. The overall population rate in the Feest study 
was 148 pmp. These authors reviewed each case to see if 
they would have benefited from RRT (whether they were 
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treated or not) and concluded that there was an annual popu
lation need of 78 pmp per year under age 80 (the estimate 
had 95 per cent confidence limits of 68-93). There are some 
caveats with this figure: it does not take account of ethnicity; 
the clinical threshold may be too low; the over 80s do need to 
be considered; and it would be more appropriate to have an 
adult-only rate, as the denominator includes children, in whom 
ESRF is rare.

21.4.2 Incidence of acute renal failure (ARF)

The only population-based study was carried out in Devon 
by Feest, Round and Hammad (Feest et al., 1993). Here, ARF 
was defined as a creatinine over 500 p.mol/1 which
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Table 21.4

Incidence of late stage chronic renal failure in 
population based studies in the United Kingdom 

Age-group Feest
Rate (pmp; 
number of 
cases = 210)

McGeown
Rate (pmp; 
number of 
cases = 122)

Khan
Rate (pmp; 
number of 
cases = 61)

0 19 6 24 15
20-39 37
40 49 90
20 49 58 36
50-59 160 197 159 for

50-69
60-69 282 220 ditto
70- 79 *03 167 472

80+ 588 78 1153

subsequently fell below this level. The annual population in
cidence rate was 140 pmp. The age-related incidence rose 
from 17 pmp under age 50 to 949 pmp in over 80. Overall 
survival was poor at 34 per cent at 2 years; this did not differ 
markedly between age-groups above and below age 50. The 
incidence was greatest in men even after excluding prostatic 
disease (which was the most common cause in men). The 
dialysis rate was 18 pmp and the ‘appropriate’ referral rate to 
nephrologists estimated at 72 pmp. This estimate may be low, 
as first, the population studied had no cardiothoracic unit, 
and second, some patients with ARF may not have been sus
pected and therefore they may not have had a creatinine or 
urea level measured.

21.4.3 Ethnicity

Of particular interest is the impact of ethnicity on renal fail
ure rates.

Mortality from renal disease is greater in people bom in the 
Indian subcontinent or Afro-Caribbean Commonwealth; the 
numbers are rather small, especially for deaths due to kidney 
infection (Balarajan and Bulusu, 1990; see Table 21.5).

The relationship between ethnicity and ESRF was reviewed 
by the London Implementation Group Renal Services Re
view (London Implementation Group (LIG), 1993). People 
from the Indian subcontinent have a higher prevalence of 
NIDDM and higher mortality rates (Mather and Keen, 1985; 
Balarajan and Bulusu, 1990) and there is evidence of raised 
diabetic ESRF rates (Burden et al., 1992). Black people have 
an increased prevalence of both hypertension and NIDDM 
and higher mortality rates from cerebrovascular disease, hy
pertensive disease and diabetes (LIG, 1993). Systemic lupus 
erythematosus (SLE) is also more common in black people. 
Data from the US Renal Data System (USRDS) for 1988-90 
have shown nearly fourfold increases in acceptance onto RRT 
in black people compared to white people. This increase is 
greatest for hypertensive ESRF (6.2) but also true for all other 
causes except polycystic kidney disease (USRDS, 1992). In 
the West Midlands, black people accepted onto RRT had a 
higher proportion of hypertensive/renovascular disease, dia
betes and SLE than white people. In Asian people there were 
excess proportions of hypertension/renovascular disease but 
not of diabetes (Clark et al., 1993). In the Thames Regions in 
1991-2 there were almost threefold increases in unadjusted 
acceptance rates onto RRT in both Asian and black people 

Mortality from renal disease in ethnic minorities in England and Wales, 1979-83 (E&W SMR/PMR =100)

Table 21.5

Age 20-69 Nephritis, nephrosis, 
nephrotic syndrome 
(ICD 580-89)

Infection (It 1)590)

Deaths SMR PMR Death SMR I PMR

Place of birth

Indian subcontinent M 242 226 IgMI 155 14*

Indian subcontinent F 76 ||2 350 14 IM 157

Caribbean M 36 199 247 93

Caribbean IBI 26 228 217 ■■Il 209 189

African M 270 245 Illg 163 155

African 10 263 224 4 240 206

Source: Btdarajan and Pulusu 11990)
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compared to white people (Roderick et al., 1994). This was 
confirmed by the National Renal Review; age adjusted rates 
were 4.6 and 4.0 times higher, respectively. The relative rate 
increase rose with age; it was seven times higher in the over 
65s, suggesting that there will be an increased demand for 
renal services as these populations age (Roderick, 1996). Rates 
were higher for diabetic ESRF and ‘unknown cause’ in Asians 
and for diabetes and hypertension in blacks. Their geographi
cal distribution is clustered in certain areas, which will have 
substantially increased need and demand for RRT. It is not 
known to what extent the increased need and demand is due 
to a greater incidence of underlying causes, to reduced ac
cess to health care (e.g. for hypertension detection and coni 
trol), to greater susceptibility to the underlying causes, or a 
combination of the three, or to what extent need is being met.

21.4.4 Provision of renal replacement therapy

EDTA acceptance and stock rates
In 1992 the stock of patients on renal replacement therapy 
(dialysis and transplantation) in the United Kingdom was over 
20,000 with a population rate of 375 pmp. Of these, 52 per 
cent had a functioning graft, 19.4 per cent were on hospital 
haemodialysis, 23.2 per cent on CAPD and only 5.2 per cent 
on home HD. There was a steady rise in numbers during the 
1970s and even greater rate of increase from the late 1970s 
onwards (see Figure 21.8). This has been due to the increase 
in acceptance rates and to improvements in survival. For ex
ample, in South East Thames RHA the 1-, 4- and 8-year 
survivals for those accepted onto RRT in 1970-74 for 0-55- 
year-olds were 74 per cent, 52 per cent and 39 per cent; the
1980-84  figures were 90 per cent, 77 per cent and 65 per 
cent (EDTA). Key features of the modality mix were the pre
dominance of transplantation as the single most common mo
dality, the initial use of home HD but its decline since the 
mid-1980s, the steady but limited rise of hospital haemodi
alysis, and the expansion of CAPD in the 1980s.

Patients with serious comorbidity were initially largely ex
cluded from RRT and Figure 21.9 shows, for example, that 

diabetics have only been accepted onto RRT in significant 
numbers during the 1980s. In 1975, diabetics were 1.4 per 
cent of the patients accepted in the United Kingdom. By 1984 
this was 11.4 per cent, and in the National Review in Eng
land the percentage was 15 per cent. Nevertheless, some pa
tients may still not be receiving treatment (Joint Working 
Party, 1989; Cameron and Challah, 1988).

The age distribution of RRT patients has changed. In the late 
1960s and early 1970s patients were predominantly under 
45; there was then an increase in the middle-age-group taken 
on. Until 1982 there were few patients over age 65 on dialy
sis but the elderly now form 16 per cent of those on dialysis 
(unpublished Department of Health Review of Renal Serv
ices, 1994). The age-distribution of new patients has also 
changed since the late 1970s with a greater proportion now 
being 65 or over (see Figure 21.10). In 1991-92,37 per cent 
were over 65 compared with 1 per cent in 1976-78.

New patient ‘acceptance’ rates have increased steadily in the 
United Kingdom and are now in the mid-60s (see Figure 
21.10). The national target which was set at 40 pmp in 1984 
has been clearly exceeded. However, population need in the 
Caucasian population is estimated to be 80 per million per 
year under age 80 (Renal Association, 1991). Taking into 
account ethnic factors, a more liberal threshold, and treat
ment of over-80-year-olds, probably leaves the figure closer 
to 95-100 pmp. Some countries are reaching this (e.g. Wales, 
which has no major ethnic minority factor).

Geographical variation
As with most specialist services there is evidence of geo
graphical inequality of utilisation and supply. This was first 
described for renal services (Dalziell and Garrett, 1987). The 
London Implementation Group’s Review of Renal Services 
found marked variation in DHA acceptance rates in the 
Thames Regions in 1991 and 1992, reflecting both increased 
need due to ethnic minorities, but also reduced access to 
referral to the largely central London renal units and under

Figure 21.8

Trends in the prevalence (stock) of patients on renal 
replacement therapy in the United Kingdom, by 
modality, 1975-1992

Figure 21.9

Trends in the prevalence (stock) of patients on renal 
replacement therapy in the United Kingdom, by 
diabetic status

Source: EDTA Year

Acceptance rates onto renal replacement therapy in 
the United Kingdom, 1982-92

Figure 21.10

referral (LIG, 1993). This variation has subsequently been 
found nationally in the National Renal Review. More equita
ble distribution of services is required to reduce geographi
cal variation, although some areas (e.g. those with large ethnic 
minorities) have an increased need. An important determi
nant of acceptance is GP and physician referral patterns. A 
national survey by Challah in 1984 showed that there was 
incomplete knowledge among GPs and hospital physicians 
(compared to nephrologists) as to who would benefit from 
RRT (Challah et a/., 1984). It is not known if or how this 
pattern changed, but it is likely to be influenced by greater 
contact with nephrologists and more accessible local serv
ices.

EDTA data are not population-based as only the place of treat
ment is recorded. Some patients cross regional boundaries so 
that the data are not reliable estimates of regional rates. In 
1991 EDTA-based regional rates varied from 138 (SW 
Thames) to 517 (NE Thames); the National Renal Review 

found that the population based rates for these Regions were 
almost the same. Overall, there was significant inter-regional 
variation over the country (with rates ranging from 51 to 86 
pmp).

European comparisons
Figure 21.12 shows the rise in RRT stock in several western 
European countries with United Kingdom catching up since 
1985. In terms of modality, the United Kingdom relied heav
ily on the expansion of CAPD and transplantation, whereas 
France and West Germany concentrated on hospital HD and 
to a lesser degree on transplantation.

Although the United Kingdom has increased its acceptance 
rate it still lags behind other European countries (see Table 
21.6). The highest rate worldwide was in the USA which had 
an acceptance rate 182 pmp in 1990 (USRDS, 1992).

Causes ofERSF
The only routine data on cause are derived from the EDTA 
Register of patients accepted onto RRT, available from the 
patient questionnaires. EDTA data, however, are incomplete 
in recent years. Data from the National Renal Review for 
non-Thames Regions in England showed that glomerulo
nephritis (20 per cent) and diabetes (17 per cent) were the 
most common causes, followed by pyelonephritis (13 per cent) 
and renovascular diseases, including hypertension (13 per 
cent) and polycystic kidney disease (8 per cent). However, 
18 per cent of cases have ‘unknown’ cause, patients present
ing in CRF or ESRF with small smooth kidneys which are 
not biopsied (see Table 21.7).

Transplantation
The UK kidney transplantation programme has been a great 
success. The numbers of transplants doubled in the 1980s 
and between 1989 and 1991 there were on average about 1,800 
transplants per year (UKTSSA, 1993). However, there ap
pears to be a levelling off because of shortage of donors (see 
Figure 21.13). This partly reflects welcome declines in the 
mortality from accidents and cerebrovascular disease. The

Figure 21.11

Percentage of new patients aged over 65 years 
accepted for renal replacement therapy in the 
United Kindom, 1967-91

Figure 21.12

Prevalence (stock) of patients on renal replacement 
therapy in selected Western European countries in 
1980 and 1990

Source: EDTA
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Table 21.6

Western European acceptance rates onto renal 
replacement therapy

Per million population 1991

Austria 105
Sweden ■ 97
Switzerland 96
West Germany 94
Belgium 87
Portugal 86
France 77
Norway 65
Netherlands 60
Spain 60
UK 60
Italy 54
Finland 54
Denmark » 48

Source: EDTA

Table 21.7

European EDTA data for 1992 show the following 
breakdown by cause of all new acceptances in EDTA 
countries

Percentages

Glomerulonephritis 20
Unknown 18
Diabetes 17
Pyelonephritis 13
Renovascular
(includes hypertension)
Polycystic kidney 8
Systemic 5
Drug B 3
Hereditary, familial tail
Other

Source: EDTA

transplant waiting list has, therefore, grown markedly to nearly 
5,000. Live transplant organs only make up a small percent
age of total kidney transplants; between 1989 and 1991 there 
were 301 (5.2 per cent) out of 5,766 kidney transplants.

HLA matching (especially DR) improves the success of ca
daveric transplantation; only 6 per cent have complete A, B 
and DR matching but 50 per cent are fully DR matched. The 
available kidneys have largely been given to younger patients, 
though as the age of patients on dialysis has changed, an in
creasing proportion are now being given to those over 55 
(see Figure 21.14).
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Figure 21.13

Cadaveric transplants performed and kidney 
transplant waiting lists, United Kingdom and 
Eire, 1972-93

Survival on RRT
One- and 5-year survival for all forms of RRT in the United 
Kingdom between 1986 and 1991 were 85 and 60 per cent, 
respectively. This figure varies with age (see Table 21.8), with 
younger ages having 90 per cent 5-year survival (EDTA, 
1992). Outcome is also influenced by comorbidity. Khan et 
al. (1993) showed that in two units in Scotland survival was 
also related to age and to the presence of other organ disease, 
whether cardiovascular, respiratory, liver, diabetes or to vis
ceral malignancy. Others have found a similar picture; dia
betics in particular have a poorer prognosis (Nicolucci et al., 
1992; McMillan et al., 1990).

Comparison of modality survival is difficult because there 
are significant selection factors determining the treatment. 
Transplantation is the treatment of choice when available. 
Graft and, to a lesser extent, patient survival are influenced 
by many factors, including recipient and donor age and match
ing. Graft survival has improved significantly over the last

Figure 21.14

Cadaveric transplants performed in the United 
Kingdom and Eire, by recipient age. 1981-91

Source: UKTSSA

All EDTA registry countries 1986-91

Table 21.8

Patient survival rates on all renal replacement therapy

Age at start 1 year 5 years

15-24 96 Wwil
25-34 97 89
35-44 94 77
45-54 •>0 Mill
55-64 82 48

73 32
23

All 85 60

Sourr f ■ EDTA

decade. Overall 1-, 5- and 10-year graft survivals were 78 
per cent, 64 per cent and 50 per cent between 1981-91; the 
corresponding patient survival figures were 91 per cent, 73 
per cent and 50 per cent (UKTSSA, 1993). Comparison of 
CAPD and haemodialysis in the Leicester unit 1975-84, with 
adjustment for case mix, showed that CAPD had a slightly 
lower mortality risk compared to haemodialysis (Burton and 
Walls, 1987).

The most common cause of death on RRT is cardiovascular, 
followed by infection; these causes are both commoner in 
diabetics.

21. Health service utilisation data

21.5.1 Hospitalisation: HIPE data (Figure 21.15)

Nephritis, nephrosis and nephrotic syndrome (ICD 580-9) 
Age-standardised rates increased slightly from 1968 until 
1978 and then rose sharply to 1979, from when they rose 
steadily. This coincided with the change from ICD8 to ICD9. 
This was equivalent to a significant 8 per cent annual rise in 
both sexes. Rates for men were greater than for women but 
they have run in parallel. This probably reflects the trend to 
treat patients with ESRF by RRT rather than a true rise in 
incidence, because at the same time mortality from this cause 
was falling. The proportion of over 65s rose from 12 per cent 
to 37 per cent in men and from 12 per cent to 43 per cent in 
women.

Kidney infection (ICD 590)
In contrast to nephritis there was a significant decline in rates 
in both sexes of approximately 5 per cent per annum. Rates 
for women exceeded those for men in this category because 
both acute and chronic pyelonephritis are commoner in 
women. The reason for this fall is unclear but it is consistent 
with mortality trends.

Calculus (ICD 592,594)
There was a just significant overall annual rise of 1 per cent 
in men largely due to changes in the 1980s.

Prostate (ICD 600)
Benign prostatic hypertrophy ‘discharges’ rose significantly 
by an average 1.3 per cent per year.

Figure 21.15

Trends in hospital discharges and death rates in England and Wales for selected renal diseases, 
males and females, 1968-85

Year Year
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Table 21.9

Genitourinary disease: rates for patient consulting their GPs in 1981

Females AllPatients consuIting/1,000 at risk ■tales

Acute and chronic glomerulonephritis (ICD 580-83) 0.2 0.3 0.2

Pyelonephritis (ICD-590) 0.9 3.6 2.3

Urinary calculi (ICD 592, 594) fl.i 0.7 0.9

Orthostatic albuminuria (ICD 593.6) C 1 0 1 0.1

Haematuria (ICD 599.7) 1.9 1.5

Cystitis and urinary infection (ICD 595,599.0) 7.0 39.0 24.1

Other diseases of kidney, ureter and bladder (ICD remainder 580-99) 0.9 09 il

Benign prostatic hypertrophy (ICD 600) IWalgB n/a i h n

Source: Morbidity Statistics from General Practice 199U92

21.5.2 Renal disease in primary care.

Morbidity Statistics from General Practice 199112 shows that 
nephritis, nephrosis and nephrotic syndrome (ICD 580-89) 
was a rare cause of patient consultation, with 9 patients per 
ten thousand patient years at risk (Table 21.9); the associated 
referral rate was 1 per 10,000. The absolute numbers can be 
derived per GP by assuming an average list size of 2,000, i.e. 
less than two consultations for nephritis and less than one 
referral. Other diseases of the urinary system (ICD 590-99), 
however, were common, with 353 per 10,000 patient con
sulting and 21 per 10,000 referrals.

21,6 Discussion

Serious renal diseases are relatively uncommon but they are 
an important cause of mortality and morbidity, and their man
agement requires substantial health care investment. Mortal
ity rates have declined dramatically this century overall and 
for most underlying causes. The bulk of the change predates 
the introduction of renal replacement therapy. It is important 
to recognise that mortality statistics are an unreliable guide 
to true mortality because of the incompleteness of ascertain
ment and it is not known how this has varied over time. Moreo
ver, separating mortality due to acute and chronic renal failure 
is difficult.

What explains these trends? Several authors analysed mor
tality rates in the 1950s and 1960s and found that there was a 
fall in nephritis and a rise in infection rates. Ascertainment 
effects were proposed by Waters as the explanation, given 
the greater interest in renal infection at the time (Waters, 1968). 
Kessner noted that the fall was greater in women, which would 
be consistent with this hypothesis (Kessner and Floer, 1967). 
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However, over the whole period the mortality falls probably 
reflect a true decline in the incidence of serious renal disease, 
although the reasons are largely speculative. For chronic re
nal failure it may be changes in other environmental and oc
cupational exposures to nephrotoxins (e.g. lead) and to a 
change in the use of nephrotoxic drugs, such as analgesics. 
The fall in TB mortality mirrors wider falls and reflects im
provements in socio-economic conditions, as most of the fall 
occurred before anti-TB drugs and BCG vaccination were 
widely available. Although post-streptococcal nephritis has 
declined, this would not have a major effect on mortality as 
both early and late mortality were low. Hypertension-related 
causes are falling recently, although whether this reflects im
proved management of malignant hypertension since the in
troduction of effective antihypertensive agents is not known. 
Of interest is the recent rise in diabetes-related mortality in 
the elderly. This could be due to ascertainment if more pa
tients with NIDDM are being treated by RRT rather than to 
increases in the underlying incidence. One would not expect 
a marked change in congenital causes, because this is largely 
due to the autosomal dominant condition polycystic kidney 
disease, and the gene frequency will be relatively stable.

For acute renal failure (ARF) the distribution of causes has 
changed dramatically. For example, post-obstetric ARF has 
largely disappeared (as indicated by the decline in mortality 
from pregnancy-related renal disease), but ARF following 
major vascular surgery has increased, as such procedures are 
used more frequently. It is possible that ARF is more often 
coded now as the primary disease or procedure than as ARF.

End-stage renal failure is relatively uncommon, with an esti
mated 40-50 new cases a year requiring dialysis in the larger 
health districts with a population of 0.5 million. Neverthe
less, it is an important disease for the NHS, as the costs of 

treatment are high. Provision of RRT for end-stage renal fail
ure has increased steadily in the United Kingdom largely due 
to developments in transplantation and peritoneal dialysis. In 
contrast, other western European countries have relied more 
on hospital haemodialysis. There is still an unmet need for 
RRT and the prevalence of patients (stock) on RRT will rise 
even at current acceptance rates. Modelling work predicts a 
50-100% increase in the next 10-15 years (NHS Executive: 
Renal Purchasing Guidelines 1996).

The elderly and those with serious comorbidity comprise an 
increasing proportion of patients being treated with RRT and 
so the marginal health gain is diminishing. An emerging prob
lem is the need among ethnic minority populations for RRT. 
They have an increased incidence of underlying disease and 
a higher acceptance rate. As these populations age, need will 
increase sharply. In the 1991 UK Census, 2.7 per cent of the 
population were classified as Asian and 1.6 per cent as black. 
If the relative need of these populations for RRT is fourfold, 
the population rate in the United Kingdom would be 90.4 per 
million, or fivefold 93.8 pmp compared with the 80 pmp popu
lation need estimated in the white populations above.

Current concerns, then, are how to fund continued expansion 
of RRT, how to make this more accessible to the population 
and acceptable to the elderly population, and how to maxim
ise transplant supply, thus reducing the need for more expen

sive dialysis facilities. Information available to purchasers 
and providers must improve. Mortality data on renal disease 
are not specific or complete, so it is an ineffective tool for 
monitoring and evaluating renal disease. Purchasers need to 
know about their acceptance and stock rate, the age and eth
nic breakdown, modality split, and the outcomes in terms of 
mortality and major complications (Beech et al., 1993). A 
national renal register is proposed which could provide such 
information and facilitate provider audit against agreed proc
ess and outcome standards.

More emphasis is required on the prevention of end-stage 
renal failure. There are treatments available which can re
duce or even prevent progression of chronic renal failure. 
These include better control of diabetes and more systematic 
detection and control of hypertension. This will involve 
greater collaboration between nephrologists and primary and 
secondary care. There is much less information on the preva
lence of chronic renal failure in the population. Serious renal 
diseases are rare in primary care, with one new case of ESRF 
arising per year per 10,000 practices and with four to eight 
on RRT. However, there is a significant workload, at primary 
care level, of managing patients with symptoms of urinary 
tract disease, such as haematuria and urinary tract infection. 
Although only a minority will have serious kidney disease, 
improvements in the diagnosis and treatment of chronic re
nal failure could potentially reduce the incidence of ESRF.
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Appendix 21.1 Disease codings for renal disease by 1CD chapter

ICD revision, years covered:

1 1901-10 1.5 Tuberculosis
2 1911-20
3 1921-30 ICD Codes
4 1931-39 1 0520 TB other
5 1940-49 2 0343 TB other
6 1950-57 3 0364 TB genitourinary
7 1958-67 4 0300 TB genitourinary
8 1968-78 5 0200 ditto
9 1979-91 6 016 ditto

7 016 ditto
1.1 Nephritis nephrosis nephrotic syndrome 8 016 ditto

9 016 ditto
ICD Codes
2 1190 1201 1202 1222 1223
3 1280 1290 1.13 Pregnancy-related renal disease
4 1300 1310 1320
5 1300 1311 1312 1313 1320 ICD Codes
6 590-4 4 1460
7 590-4 5 1401 1442 1471 1482
8 580-4 6 640 641 642.1 685
9 580-7,589 7 640 641 642 680 685

8 635 636 637 639.9
1.2 Infection 9 639.3 642.1 642.4-7 646.2 646.5 646.

669.3
ICD Codes
5 1351 (cystitis) 1331 (pyelitis)
6 600 (infection) 605 (cystitis)
7 600 (infection) 605 (cystitis)
8 590 (pyelitis) 595 (cystitis)
9 590 (pyelitis) 595 (cystitis)

Chapter 22
Digestive disease

The Health of Adult Britain: 1841-1994

By
Jon Nguyen-Van-Tam and Richard Logan

Summary

Almost 5 million people in Britain today consult their GP each year with a digestive complaint and over 25 per cent 
of these are considered serious,,

“ It is not possible to trace mortality patterns from digestive disease before 1900 because of the uncertainties of death 
certification for these conditions at this time. From 1900 until the early 1970s, however, there was a striking decline 
in death rates from digestive diseases.

“ Long-term changes and trends in morbidity due to digestive disease are difficult to discern because data collection 
began only relatively recently, in the 1950s.

■’ The 1991-92 GP morbidity study shows a large increase since 1981-82 in the numbers of people consulting for non
ulcer dyspepsia. Consulting rates for other digestive diseases, including irritable bowel syndrome, have shown only 
small increases over the same period.

- Age-specific mortality from duodenal ulcer rose during the first half of this century but declined again from the 1950s 
until the early 1980s. Until the bacterium Helicobacter pylori was recognised, these trends were attributed traditionally 
to changes in smoking prevalence and the use of aspirin and other non-steroidal anti-inflammatory drugs.

“ Helicobacter pylori is now known to play an essential role in the development of most peptic ulcers. Levels of 
Helicobacter pylori infection in Britain appear to be declining, as is peptic ulcer disease.

— For the first 20-30 years of this century mortality from appendicitis was very high. In younger age-groups mortality 
peaked in the early 1920s. Since 1940 mortality from appendicitis in both sexes and all age-groups has fallen 
dramatically.

f*  Decreases in hospital admission rates for appendicitis in young people in recent years are matched by increases in 
admission rates for abdominal pain. Some, if not all, of the apparent decline in appendicitis appears to be attributable 
to diagnostic reclassification.
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>1 Introduction: the nature of digestive 
complaints

By the time they reach adulthood, most people will have 
experienced one or more of a range of common digestive 
symptoms, such as abdominal pain, vomiting, and diarrhoea. 
In Britain during 1990-91, about 14 million days’ work were 
lost owing to digestive problems (Department of Social 
Security, 1994). In fact, currently almost 5 million people in 
Britain consult their general practitioner (GP) each year with 
a digestive complaint and over 25 per cent of these are 
considered serious (McCormick et al., 1995). Over 10 per 
cent of patients who consult their GP with a digestive problem 
are referred to a hospital (RCGP et a/.,1986). In 1985, the 
last year for which national hospital data are available from a 
consistent source (HIPE), over 400,000 admissions to hospital 
occurred because of a digestive disorder (DHSS and OPCS, 
1987). In the same year, about 500,000 digestive tract 
operations or procedures (excluding those performed on teeth, 
gums or jaws) were performed in England and Wales, 
including many performed on people who were not admitted 
to hospital (DHSS and OPCS, 1987). Nevertheless, life- 
threatening digestive disease underlies only a small percentage 
of these symptoms; most are due to transient self-limiting 
gastrointestinal infections and to functional conditions, such 

as irritable bowel syndrome, that are associated with no known 
structural disturbance. Frequently it is not possible to 
distinguish functional gastrointestinal conditions from more 
serious diseases without use of special investigations or tests. 
Somewhat paradoxically, the increasing sophistication of 
gastrointestinal investigation has resulted in the recognition 
of milder forms of what would have been traditionally 
regarded as serious digestive disease. Some caution is 
therefore required when making comparisons of data collected 
over extended periods and it would be unwise to assume that 
the frequency of illness now diagnosed using sophisticated 
fibre-optic and video technology, is comparable to that 
recorded using only clinical signs and older techniques, such 
as barium contrast studies. This chapter will deal with non- 
malignant digestive disease by considering general trends in 
mortality and morbidity, before concentrating on two specific 
disease areas, peptic ulcer and appendicitis/abdominal pain, 
which together represent the commonest and most important 
causes of death from non-malignant gastrointestinal disease, 
and the most common reason for hospital admission.

22.2 Trends in mortality from digestive disease

Figure 4.15 of Chapter 4 illustrates the long term-trends in 
mortality from non-malignant digestive diseases among men 

Thble 22.1

Deaths from selected digestive disorders in England and Wales, 1901-91

Men Women
1901 1931 1961 1991 1901 1931 1961 1991

All causes (Number) 285.618 249.717 280.782 277,582 265,967 241.913 270.971 292.462
All gastrointestinal causes 

(Number) 16,297 10,805 7,546 7.923 16.059 8.806 7,011 10,585
All gastrointestinal as % of all causes 5.7 4.3 2.7 2.9 6.0 1.6 2.6 5.6

Major gastrointestinal 
causes of death 
Duodenal ulcer

Percentage of all gastrointestinal deaths
10 7 20.7 13.5 1.9 ■ 10.5

Gastric ulcer/peptic ulcer (unspecified) 2.9 19.4 18.4 11.6 6.6 10.0 13.4 11.4
Chronic liver disease 14.6 9.7 9.8 22.0 12.0 6.4 9.0 12.8
Pancreatic disease 9 4.4 53 2.9 5.1 4.2
Cholelithiasis (gallstones) 8.2 0.9 5.7 4-7 9.5 19.0 13.7 5.3
Diverticular disease 1-7 53 5.1 \»1.8 10.5 10.5
Appendicitis 4.5 16.4 1.8 0.6 3.2 14.9 4.1 0.5
Inflammatory bowel disease 1.2 2.5 1.7 'V' w "UhVr' l/liii, 2.5 4.0 2.4

Numbers of deaths
Duodenal ulcer H ' , ' ■ 1,158 1,564 1.071 164 516 ‘ 1.113
Gastric ulcer/peplic ulcer (.unspecified) 2,100 1.386 916 884 939 1,204
Chronic liver disease 1.050 737 1.747 1^33 , 560 633 1,355
Pancreatic disease -tn, i 205 333 417 'iiiMSMiSB u 253 355 445
Cholelithiasis (gallstones) 1,335 741 430 370 1,532 11,671 959 561
Diverticular disease 183 401 408 ■ - IMill 739 1,107
Appendicitis 736 1.767 361 51 1,308 284 57
Inflammatory bowel disease 135 187 136 220 278 255
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and women in Britain. In addition, Chapter 4 describes 
aggregate data for the earliest time periods (1848-72 and 
1901-10). Given the uncertainties of death certification of 
digestive disease before the beginning of this century, 
mortality patterns prior to 1900 generally do not merit detailed 
consideration. From the beginning of this century until the 
early 1970s there was a striking decline in death rates from 
non-malignant digestive diseases. For both men and women 
mortality from digestive disease has been concentrated in the 
older age-groups, predominantly those aged 65 years and over. 
Within each age-band death rates in men and women have 
been of a similar magnitude in any given time period. Overall, 
these rates are low in comparison to non-gastrointestinal 
causes of death. For example, in 1921 among men aged 
45-64 years, the age-standardised death rate from digestive 
diseases was 959 per million, while the death rate from 
diseases of the circulatory system was 4,348 per million H 
almost five times greater. In relative terms this difference has 
been increasing during the rest of this century (see Chapter 
4). By 1990, among men aged 45-64 years, the death rate 
from digestive diseases had fallen by almost 70 per cent to 
311 per million, while deaths from diseases of the circulatory 
system were recorded at 4,038 deaths per million - now more 
than 12 times greater than the level for digestive disease.

To gain a greater understanding of the historical pattern of 
digestive disease in Britain it is necessary to consider the broad 
distribution of deaths from specific disorders. Table 22.1 
shows deaths from selected digestive disorders among men 
and women at four different points this century. The specific 
disorders in each table were selected because for each one 
there are representative data going back at least to 1931, and 

because they are now the major contributors towards the 
overall burden of mortality from gastrointestinal disease. As 
most deaths from gastrointestinal disease occur in people older 
than age 60, and to take into account the increasing numbers 
of elderly in the population, the age-standardised mortality 
rates from the most important diseases shown in Table 22.1 
are shown in Table 22.2. After standardisation it can be seen 
that overall the changes in mortality between the early and 
latter parts of this century are somewhat more pronounced 
than before. Table 22.1 shows the gradual decline in the 
contribution of gastrointestinal disease to all-cause mortality 
with gastrointestinal disease now accounting for 3 per cent 
of all deaths compared with about 6 per cent at the beginning 
of the century.

As the tables demonstrate, the single most important cause 
of death from digestive disease over the century has been 
peptic ulcer disease, which has accounted for 4,000-5,000 
deaths per year since the end of the First World War; this 
topic is discussed in more detail later. Deaths due to liver 
disease rank second as a cause of death, and most (90 per 
cent) are due to chronic fiver disease. The fluctuating numbers 
are mainly a reflection of changing levels of alcohol 
consumption in the United Kingdom; this is a subject of 
Chapter 8. The remainder are predominantly due to acute liver 
failure, secondary to either viral infection or poisoning by 
alcohol or drugs such as paracetamol.

Of the other major causes, deaths due to appendicitis show 
the greatest rise and fall and are discussed later. Deaths from 
gallstones also show a considerable decline during the century 
accounting for more than 2,800 deaths in 1901 and only 

Table 22.2

Age-standardised mortality rates from selected gastrointestinal diseases among men and women aged 15-84 years in 
England and Wales, by selected quinquennia 1926-30 to 1986-90

Death rate per million standardised to European Standard Population. * = Mortality rate for 1931 only.

Disease ■ 1926-30 1946-50 1966-70 1986-90

Duodenal ulcer Men 84.4 122.4 70.3 43.2
Women 11.5 14.7 16.9 22.6

Gastric ulcer/peptic ulcer Men 155.7 141.9 62.4 33.3
(unspecified) Women 59.1 39.7 28.5 24.5

Chronic liver disease Men 91.5 32.7 35.7 36.4
Women 39.8' , 17.7 27.2 28.5

Pancreatic diseases Men 15.3 9.4 15.1 18 1
Women 15.9 10.4 12.3 12.6

Cholelithiasis (gallstones) Men 30.2* 17.1 17.2 9.1
Women 58.0* 32.7 19.0 8.4

Diverticular disease Men 13.7* 16.1 19.0 12.8
Women 10.4* 14.9 25.0 21.4
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around 900 today. For both conditions the decline in mortality 
undoubtedly reflects the dramatic advances in anaesthesia and 
surgery that have occurred this century, particularly since the 
incidence of both conditions was increasing during much of 
this period.

In contrast, deaths from diverticular disease and its 
complications (bleeding and perforation) have shown a steady 
increase, particularly in women, rising from fewer than 400 
per year in 1931 to more than 1,500 in 1991. The increase is 
partly accounted for by an ageing population, as demonstrated 
by the less marked increase in the age-standardised rates (see 
Table 22.2). Also the prevalence of diverticular disease has 
almost certainly increased markedly, although most of the 
evidence for the increase is indirect. Deaths from pancreatic 
disease, which are predominantly due to acute pancreatitis, 
have almost doubled in the past 60 years, again this partly 
reflects an ageing population (see Table 22.2). However, the 
increasing age-standardised mortality in men is likely to be 
due to deaths from alcohol-induced pancreatitis. In contrast, 
deaths from the inflammatory bowel diseases ulcerative colitis 
and Crohn’s disease are relatively few and are not increasing 
despite the increasing incidence of both diseases over the past 
60 years (Srivastava et al., 1995; Thomas et al., 1995; Miller 
etal., 1974).

The conditions listed in Table 22.1 account for almost two- 
thirds of digestive disease deaths. Other conditions of current 
importance but not shown in these figures because the data 
for earlier periods are less certain, include abdominal hernia, 
vascular insufficiency, unspecified gastrointestinal bleeding 
and non-malignant oesophageal disease. Abdominal hernia 
(716 deaths in 1991), as well as including deaths from inguinal 
and femoral hernias, included a quarter certified to 
diaphragmatic hiatal hernias where the underlying process is 
usually a peptic oesophagitis. The mortality rate from this 
condition and other non-malignant oesophageal disease 
(coded under ICD9 530) has more than doubled since 1968 
(Panos etal., 1995). Mesenteric vascular insufficiency (1,546 
deaths in 1991), occurs acutely and reflects vascular disease 
elsewhere in the body. Similarly, many of the deaths coded 
to unspecified gastrointestinal bleeding (1,130 deaths in 1991) 
are due to generalised bleeding disorders and not to diseases 
with their origins in the digestive system.

2X3 Morbidity from digestive disease

Life-threatening disease represents only a small proportion 
of the total burden of gastrointestinal disease. It is important 
therefore to consider the data that exist to illustrate levels 
and patterns of morbidity, in particular, GP consultations and 
hospital discharge data. Before doing so, some further words 
of caution are appropriate. Concerns about the frailties of 
mortality data pale into insignificance when compared to the 
difficulties inherent in obtaining and interpreting changes and 
trends in morbidity data; virtually no data are available for 
the first half of the twentieth century, and aggregate data on 
national hospital admissions are consistently not available 
after 1985, after which major changes occurred to the data 
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collected. In order to set patterns of morbidity in perspective 
compared to mortality, Table 22.3 shows the 10 commonest 
reasons for GP consultation and hospital discharge among 
men and women, alongside their ten commonest causes of 
death from gastrointestinal disease in 1981-82. One of the 
most striking features is that irritable bowel, constipation and 
other functional digestive conditions, characterised by a 
disturbance in gastrointestinal motility and no known 
structural pathology, constitute the major burden of 
gastrointestinal disease in both men and women attending 
their general practitioner. Intestinal disease of presumed 
infective aetiology is the single most important digestive cause 
for GP consultation in both men and women; consultation 
rates for this condition are double those for any other single 
abdominal disorder. Food poisoning notifications including 
those where specific organisms have been isolated have shown 
a marked increase over the past 20 years and are likely to 
have contributed to increasing numbers with post-infective 
irritable bowel symptoms. Infective gastrointestinal disease 
is covered in Chapter 15 and is not discussed further in this 
chapter.

In the 1991/92 GP morbidity survey, 8.7 per cent of the 
population consulted their general practitioners that year with 
a digestive complaint (McCormick et al., 1995). This was a 
20 per cent increase from the 7.2 per cent consulting 10 years 
earlier but was not greatly different from the 8.2 per cent 
consulting in 1971/72 or the 10 per cent consulting in 1955/ 
56 (RCGP et a/., 1986). The increase was confined to adults, 
particularly those over 65 years in whom the increase was 
over 30 per cent. However, consulting rates for serious 
conditions such as peptic ulcer, inguinal hernia, appendicitis, 
liver and gall-bladder disease have not increased (McCormick, 
et al., 1995; RCGP et al., 1986). In contrast, the consulting 
rates for non-ulcer dyspepsia, which includes symptoms 
labelled as hiatus hernia, oesophagitis, gastritis and functional 
stomach disorders, have trebled in this 10-year period and 
account for almost a half of the consultations for non-infective 
conditions (McCormick etal., 1995; RCGP etal., 1986). Only 
a part of this increase can be attributed to more accurate 
endoscopic diagnosis of peptic ulcer.

The other major reason for consulting was symptoms ascribed 
to irritable bowel syndrome. Population surveys reveal that 
one or more of such symptoms are extremely common, being 
reported by 47 per cent of women and 27 per cent of men in 
a recent survey performed in Bristol (Heaton et al., 1992). In 
this study 13 per cent of women and 5 per cent of men had 
sufficient symptoms (three or more) to make a diagnosis of 
irritable bowel syndrome according to standard criteria. 
Nevertheless, only half of these people had ever consulted a 
doctor about them, with the tendency to consult being related 
to the number of symptoms reported and the presence of 
abdominal pain. The GP morbidity surveys suggest that the 
numbers consulting have increased in recent years.

While so-called functional disorders are the main cause of 
people consulting general practitioners, conditions potentially 
needing surgical treatment either urgently or electively 
account for the majority of hospital discharges (see Table 
22.3).
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Ten most common reasons for GP consultation, hospital discharge and death among men and women, 1981-82

Table 22.3

GP consultation rate per 100,000 Hospital discharge rate per 
100,000 population

Crude death rate per 
million populationperson-years

Men
1 Intestinal disease presumed 1 Inguinal hernia 293 1 Duodenal ulcer 48.7

infective 4,200 2 Acute appendicitis 101 2 Chronic liver disease
2 Functional disorder of 3 Duodenal ulcer 70 and cirrhosis 48.1

stomach 1,990 4 ‘ Haemorrhoids 50 3 Gastric ulcer 28.1
3 Irritable bowel syndrome 1,420 5 Non-infective gastroenteritis/ 4 Vascular insufficiency
4 Duodenal ulcer 1,400 colitis 46 of intestine 20.6
5= Inguinal hernia 1,050 6 Cholelithiasis (gallstones) 45 5 Intestinal obstruction 16.9
5= Haemorrhoids 1,050 7.1 Other abdominal hemiae 41 6 Diseases of the pancreas 16.4
7 Constipation 970 8 Diseases of the 7 Diverticular diseases 13.7
8 Hiatus hernia 540 oesophagus 34 8 Gastrointestinal
9 Other disorders of stomach/ 9 Other functional digestive bleeding (unspecified) 11.3

duodenum 420 disorders 33 9 Peptic ulcer
10 Anal fissure or fistula/ 10 Gastrointestinal (unspecified) 10.4

perianal abcess 360 bleeding (unspecified) 32 10 Diseases of the oesophagus. 8.5

1
Women
Intestinal disease presumed Illi Cholelithiasis (gallstones) 95 Chronic liver disease
infective 4,410 2 Acute appendicitis 83 and cirrhosis 41.3

2 Irritable bowel syndrome and 3 Other disorders of the 2 Duodenal ulcer 25.5
other non-infective non- gallbladder 57 Gastric ulcer 38.7
ulcerative disorders 2,210 4 Other abdominal hemiae 50 4 Diverticular disease 37.9

3 Functional disorders of 5= Non infective gastroenteritis/ 5 Vacular insufficiency
stomach 1,950 col ilis ‘ 42 of intestine 33.2

4 Constipation 1,640 5= Diverticular disease 42 6 Intestinal obstruction 25.7
5 Haemorrhoids 1,190 7 Other disorder of intestine 41 Ma Diseases of the pancreas 16.6
6 Hiatus hernia 890 8 Other functional digestive 8 Gastrointestinal
7 Cholecystitis/cholelithiasis 720 disorder 39 bleeding (unspecified) 16.0
8 Diverticulitis 680 9 Haemorrhoids 37 9 Peptic ulcer (unspecified)' 12.8
9 Duodenal ulcer 570 10 Diseases of the oesophagus 33 10 Cholelithiasis (gallstones) 11.3
10 Inflammatory bowel disease 380

Emergency hospital admissions are generally the result of 
conditions producing acute abdominal pain and acute 
gastrointestinal bleeding. The latter is predominantly due to 
bleeding from the upper gastrointestinal tract (oesophagus, 
stomach and duodenum). In 1993 acute upper gastrointestinal 
bleeding was estimated to be the cause of 1,030 and 710 
admissions per million in men and women respectively 
(Rockall et al., 1995). Annual incidence rose sharply with 
age from 200 per million in people under 30 to over 4,000 
per million in those aged over 75 years. Bleeding was ascribed 
to peptic ulceration in just over a third of cases and to peptic 
oesophagitis and acute erosive inflammation in 22 per cent, 
but in about a quarter no cause was clearly established, usually 
because active investigation of its cause was deemed 
inappropriate. Although crude mortality (case fatality rate) 
of acute upper gastrointestinal bleeding has stayed around 10 
per cent for the past 50 years the age-adjusted mortality 
appears to have fallen by a third (Rockall et al., 1995).

Numerous conditions can give rise to acute abdominal pain 
severe enough to result in hospitalisation. In people under 30 
years, acute appendicitis and suspected appendicitis due to 

functional abdominal pain are the most common and are 
discussed below. Perforation of a peptic ulcer remains 
common, particularly in the elderly, although annual rates in 
those under 65 years are now less than 250 per million (see 
below) (Pension et al., 1993). Remarkably little is known of 
the frequency of other conditions giving rise to acute severe 
pain, such as perforation or obstruction of the intestine, but 
they appear to be much less common. Acute pancreatitis has 
been estimated to affect 70 per million each year with a case 
fatality of 20 per cent (Corfield et al., 1985).

Another important cause of hospitalisation is inflammatory 
bowel disease, namely, ulcerative colitis and Crohn’s disease, 
which account for just under half of the hospital discharges, 
included under the label non-infective gastroenteritis/colitis. 
During the 1960s and 1970s, discharges for Crohn’s disease 
increased steadily in both men and women to approximately 
100 and 150 per million respectively (Sonnenberg, 1990); 
this occurred in parallel with an increase in incidence of 
Crohn’s disease. Since then annual incidence in the United 
Kingdom appears to have plateaued at between 60 and 80 
per million and tends to be higher in women than men
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(Thomas et al., 1995; Lee and Nguyen-Van-Tam, 1994; 
Fellows et al., 1990). In contrast, hospital discharges for 
ulcerative colitis, initially higher in women than men, have 
declined in women to a level similar to that for men, which 
have shown little change, at around 100 per million. Incidence 
of ulcerative colitis is about twice that for Crohn’s disease 
and has not increased significantly recently (Srivastava et al., 
1992; Sinclair etal., 1983)

Discharges following elective surgery are dominated by those 
for cholecystectomy in women and inguinal hernia repair in 
men. Cholecystectomy rates in the United Kingdom were 
gradually declining until 10 years ago. No recent figures have 
been published for England but in Scotland and also in North 
America there has been an increase noted since the 
introduction of laparoscopic (key-hole) cholecystectomy, 
(Lam et al., 1996). Gallstones are extremely common, being 
found in 12 per cent of men and 22 per cent of women over 
age 60 in a recent ultrasound survey in Bristol (Heaton et al., 
1991). In most people gallstones cause few or no symptoms 
and there is no evidence that the numbers with symptoms 
have increased lately. It seems likely, therefore, that the rise 
in cholecystectomy rates reflects a lower threshold for 
intervention rather than any increase in morbidity - a timely 
warning of the limitations of using procedure rates as a proxy 
measure of morbidity.

22.4 Specific conditions: peptic ulcer

As Table 22.3 shows, the most important causes of death from 
gastrointestinal disease in both men and women are chronic 
liver disease and peptic ulcer. Chronic liver disease is dealt 
with in Chapter 8, and this section focuses on peptic ulcer. 
Other reasons for examining peptic ulcer mortality in more 
detail are that, firstly, deaths from peptic ulcer are generally 
the result of either ulcer perforation or ulcer bleeding and 

both are usually reliably diagnosed; and secondly, reasonably 
accurate figures are available for most of the twentieth century.

Figure 22.1 shows age-specific mortality from duodenal ulcer 
among men and women where the rise in mortality over the 
first half of the century can be seen in both sexes. A large 
proportion of this rise is commonly attributed to increases in 
the prevalence of smoking in the British population (see 
Chapter 9). It can also be seen that in all age-groups mortality 
from duodenal ulcer has been consistently and substantially 
higher in men than women. A decline in mortality is seen 
from the 1950s until the early 1980s, especially in men. These 
changes have been attributed to the decline in the prevalence 
of smoking, with the more substantial decline in men being 
consistent with the greater decline in prevalence of smoking 
among men (see Chapter 9). Somewhat surprisingly, duodenal 
ulcer mortality increased in women from the early 1970s until 
it began to plateau, or even decline, from 1981-85. Increases 
in mortality towards the mid-1980s have been noted 
previously (Walt et al., 1986), and are thought, at least in 
part, to be the result of increased use of non-steroidal anti
inflammatory drugs (NSAIDs) for the alleviation of 
musculoskeletal pain. These drugs have been shown to cause 
both gastric and duodenal ulceration, including ulcer bleeding 
and perforation (Langman et al., 1994; Henry et a/.,1996) 
Prescribing of NSAIDs increased markedly during the 1970s 
and 1980s such that by 1990,15-20 per cent of people over 
age 60 were taking a NSAID on a regular basis, (Langman et 
al., 1994). The recent small decline again after the mid-1980s 
may indicate increased awareness of the side-effects of 
NSAIDs and more selective prescribing of these drugs.

Figure 22.2 shows trends for gastric ulcer (which includes 
peptic ulcer with no site specified) for men and women. Under 
the age of 65 there have been declines in gastric ulcer mortality 
since 1945, greater at younger ages, but mortality among those 
aged 65 and over rose until the 1950s before declining.

Figure 22.1

Duodenal ulcer, age-specific mortality rate by sex, 1921-25 to 1986-90
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Figure 22.2

Gastric ulcer/peptic ulcer age-specific mortality rate by sex, 1911-90

What is also notable is that in the early part of this century 
the age-specific mortality rates for both duodenal and gastric 
ulcer in men and women showed less variation than currently. 
A similar pattern has now been observed in many countries 
in Europe as well as in the US and Japan (Susser, 1982; 
Sonnenberg, 1995). It is generally accepted that this pattern 
is indicative of a birth cohort effect whereby individuals bom 
at a certain time were exposed to factors which preceding 
and succeeding birth cohorts were not exposed to. This can 
be demonstrated by plotting mortality rates for each age-band 
by the mid-year of birth of each cohort as has been done in 
Figures 22.3 and 22.4. What can be seen is that people bom 
between 1870 and 1900 had the highest mortality rates and 
that the peak birth cohorts for duodenal ulcer mortality were 
10-20 years later than those for gastric ulcer.

The environmental factor accounting for this cohort effect 
has not been definitely established. Recent attention has 
focused on the bacterium Helicobacter pylori, which is now

known to play an essential role in the development of most 
peptic ulcers. Helicobacter infection is equally common in 
men and women and is remarkably widespread, with a half 
or more of the United Kingdom population over age 50 being 
infected. It has been suggested that the crowded living 
conditions of the expanding cities at the beginning of the 
industrial revolution lead to a decline in hygiene and the spread 
and infection early in life with Helicobacter pylori 
(Sonnenberg, 1995). Infection with Helicobacter early in life 
is thought to result in more extensive gastric inflammation 
and a greater risk of gastric ulcer, while infection later in life, 
as might occur as living conditions and hygiene improve, 
results in inflammation confined to the gastric antrum and an 
increased risk of duodenal ulcer. Direct evidence in support 
of this hypothesis is lacking but no other factors have been 
identified that account adequately for the cohort effect. 
Moreover levels of Helicobacter pylori infection in the United 
Kingdom appear to be declining in parallel with the decline 
in peptic ulcer disease (Sonnenberg, 1995).

Figure 22.3

Age-specific mortality rate from duodenal ulcer by sex, 1841-1971

135



The Health of Adult Britain: 1841-1994

Figure 22.4

Age-specific mortality rate from gastric ulcer/peptic ulcer by sex, 1841-1971

Mid-year of birth;

22 5 Specific conditions: appendicitis and 
abdominal pain

Although some digestive disorders may produce little in the 
way of early symptoms (for example, stomach cancer), it is 
more often the case that the onset of digestive disease is 
associated with one or more of a wide variety of symptoms. 
People recognising these as abnormal, inconvenient, or 
distressing, may well decide, in the first instance, to consult 
with their general practitioner. The spectrum of digestive 
symptoms is extremely broad in terms of type, frequency and 
severity, and the commoner symptoms for which patients 

would be likely to seek medical advice naturally include 
abdominal pain; however, it is not always possible or practical 
to ascribe a definite diagnosis in every case. Data on 
abdominal symptoms for which general practitioners did not 
make specific diagnoses have been collected during the Royal 
College of General Practitioners National Morbidity Surveys 
(McCormick et al., 1995; RCGP et al., 1986). In each of these, 
the precise classification of symptoms has varied, which limits 
the extent to which the data from different periods are 
comparable. None the less, the results clearly demonstrate 
the range and frequency of digestive symptoms for which no 
diagnosis was made by general practitioners; detailed data 
for 1991/92 are shown in Table 22.4.

Table 22.4

Prevalence rates for abdominal symptoms 1991/92. Patients consulting their GP each year, per 10,000 person-years at 
risk

Source: OPCS Series MBS No 3,1995

ICD9 code and symptom 0-4 5-15 16-24 25-44 45-64 65-74 75-84 85+

Men
789.0 Unexplained abdominal pain 280 256 146 134 144 211 253 244;
787.0 Nausea and vomiting 252 56 31 19 23 45 76 143
787.1 Heartbum 0 0 3 5 6 jySL * 17 12
787.2Dysphagia M|| 2 4 13 30 42 53
787.6 Incontinence of faeces 8 8 0 0 : 1 1 18 . 42

Women
789.0 Unexplained abdominal pain 259 348 471 365 247 272 269 . 327
787.0 Nausea and vomiting 241 59 105 63 54 80 118 ..; 162
787.1 Heartbum 1 0 20 22 12 23 18 8
787 2 Djsphagia 2.’ ‘ 1 2 5 12 21 33 39
787.6 Incontinence of faeces 4 4 0 0 1 4 11 24
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It is perhaps unsurprising to discover that, of the digestive 
symptoms for which a definitive diagnosis is not readily 
evident, abdominal pain is by far the most common symptom 
that leads patients to consult their GP. The nature of abdominal 
pain is almost infinitely variable in terms of its quality, 
duration, timing and severity. Moreover, it is associated with 
a vast range of digestive and non-digestive disorders. As well 
as relatively minor disorders, such as constipation, many 
serious, treatable conditions, such as peritonitis, also begin 
with abdominal pain. Therefore, it is obviously important to 
discriminate between the two types of illness. In order to 
achieve this, sophisticated investigations (ranging from fibre
optic endoscopy to magnetic resonance imaging) may be 
needed; these are normally available only in hospitals, 
resulting in many patients being admitted. Even at this stage, 
a diagnosis is not always made; many patients admitted to 
hospital with abdominal pain are eventually discharged, after 
the pain has settled, without a definitive diagnosis ever having 
been made.

Between 1968 and 1981, in England and Wales, the hospital 
discharge rate for patients with undiagnosed abdominal pain 
rose appreciably from 1,230 per million in 1968 to 2,310 in 
1981. The increase has been most pronounced in the younger 
age- groups, especially women aged 15-44 years. The hospital 
discharge rate in this group has continued to rise without 
abatement since the 1970s, almost doubling in just over 10 
years (see Figure 22.5). About three times as many young 
women as young men are admitted to hospital each year with 
this condition.

Appendicitis was first distinguished in mortality statistics in 
1901 (Donnan and Lambert, 1976); at that time, it gave the 
appearance of having suddenly appeared from nowhere. 
Figure 22.6 depicts mortality from appendicitis over the last 
century. The first remarkable feature is that in both sexes; 
and in all adult age-groups, mortality from appendicitis was 

initially very high and remained so, after the turn of the 
century, for the next 20-30 years; in the younger age-groups 
mortality peaked in the early 1920s, while among older adults 
this change took place about a decade later. These findings 
have been reported previously (Donnan and Lambert,1976). 
However, it is interesting to note that mortality from 
appendicitis was increasing at the same time as surgical or 
operative mortality was undoubtedly decreasing. This 
suggests that in the early part of the century there was a 
genuine increase in the incidence of appendicitis. From the 
1940s onwards, in both sexes and in all age-groups, the 
mortality from appendicitis has fallen dramatically. These 
changes coincide with substantial improvements in 
anaesthesia and surgical technique and probably a genuine 
decrease in incidence. However, death rates from appendicitis 
are now so low that they provide no meaningful indication of 
incidence. It should also be noted that, at all ages, mortality 
is consistently higher among men than women. Death rates 
are highest among the elderly, which undoubtedly reflects 
the hazards of abdominal surgery and general anaesthesia in 
elderly subjects.

Appendicitis is one condition that provides an example of 
the difficulties associated with accurate diagnosis of 
abdominal pain. In a great many patients presenting with lower 
abdominal pain, appendicitis should be considered high up 
in the differential diagnosis. Patients with appendicitis usually 
need surgery, and indeed the diagnosis cannot be confirmed 
without histological examination of the appendiceal stump. 
For this reason virtually every patient in whom appendicitis 
is seriously contemplated is nowadays admitted to hospital 
for observation, even though the presumptive diagnosis may 
not be subsequently confirmed. Because mortality from 
appendicitis is now extremely low, morbidity data are said to 
be the most reliable current indicator of incidence. Figure
22.7 illustrates that, in both sexes, hospital admission with

Figure 22.5

Hospital discharge rates with undiagnosed abdominal 
pain, 1968-85

■

Figure 22.6

Mortality from appendicitis among adults in Britain, 
1901-91
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Figure 22.7

Hospital discharge rates with main diagnosis of 
appendicitis, 1968-85

appendicitis is commonest among children and young adults 
aged 15-44 years. However, since the late 1960s there has 
been a gradual decline across all age-groups in rates of 
admission for appendicitis among both men and women, with 
the rate of decline having been sharpest among young women. 
One previously suggested explanation for the decline in 
admissions for appendicitis and the rise in admissions for 
unspecified abdominal pain is diagnostic reclassification 
(Langman, 1979). In the past, a larger proportion of patients 
with acute abdominal pain were assigned a diagnosis of acute 
appendicitis, although this may not actually have been the 
case. Two epidemiological studies of appendicitis, one in the 
United States, one in Britain, both suggest that many 
emergency appendicectomies are performed without 

appendicitis being confirmed at operation (negative 
appendicectomies) (Primatesta and Goldacre, 1994; Addiss 
et al., 1990). Moreover, this situation is far more likely to 
occur in women than men (Primatesta and Goldacre, 1994; 
Addiss et al., 1990), which undoubtedly reflects the particular 
difficulties in diagnosing abdominal pain among women of 
child-bearing age. Diagnostic sophistication has gradually 
increased through the use of tests such as ultrasound scans. 
In addition, the development of potent antibiotics and other 
improvements in surgical management have made perforation 
of the bowel less dangerous than it was; thus it has become 
safer to delay surgery. These changes may have resulted in 
progressively fewer episodes of abdominal pain being 
attributed to appendicitis (and therefore managed by early 
surgery), instead being assigned to abdominal pain of 
unknown origin and allowed more time to settle 
spontaneously. The evidence to support this possible 
explanation is explored below in greater detail.

Among men, declines in the admission rate for appendicitis 
are matched by corresponding rises in admission rates for 
abdominal pain; this is particularly easy to illustrate in boys 
and young men aged 15-44 years (see Figure 22.8). However, 
the decrease in admissions for appendicitis is not fully 
explained by diagnostic reclassification, and there may well 
have been some genuine reduction in incidence between the 
early 1970s and the early 1980s.

Among girls and women, the decrease in admission rates for 
appendicitis are probably more closely matched to increases 
in admission rates for abdominal pain; this ‘mirror effect’ is 
most easily seen among young women aged 15—44 years, 
although it is present to some extent in other age-groups (see 
Figure 22.9). In women it is perhaps less easy to conclude 
that there has been a genuine reduction in the incidence of 
appendicitis in the last decade.
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Figure 22.9

Hospital discharge rates for unspecified abdominal pain and appendicitis in women, 1968-81

22.6 Summary

This chapter has attempted a broad overview of the impact of 
digestive diseases on the health of adults in Britain. Firstly, 
trends in mortality have been discussed. Here, the evidence 
points to a substantial improvement in health over the last 
century; mortality from most serious or life-threatening di
gestive diseases has declined, with some notable exceptions, 
such as duodenal ulcer and diverticular disease in women, 
and pancreatic disease in men. These declines reflect, to a 
large extent, advances in medical treatment, especially sur
gery. From this perspective the impact of gastrointestinal dis
ease in the twentieth century represents a medical success 
story.

Nevertheless, while the incidences of peptic ulcer and ap
pendicitis have declined, others such as chronic liver disease, 
Crohn’s disease and diverticular disease appear to have in
creased and are now a major burden on health services. Fur
thermore, for many conditions and complaints, consultations 
and hospital admission rates are increasing. These trends 
partly reflect increasing affluence, an ageing population and 
greater patient expectations - the penalty of successful treat
ment for other conditions. Thus, in spite of declining inci
dence of several major gastrointestinal diseases and gener
ally falling mortality, the high prevalence of gastrointestinal 
symptoms and people’s rising expectations from health care 
have ensured that gastrointestinal disease has been, and will 
continue to be, a major influence on the health of the nation 
for the foreseeable future.
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Chapter 23
Musculoskeletal diseases

By
Deborah Symmons

Summary

- As the number of elderly people in the community has increased over the past 150 years, so the number of people 
with musculoskeletal conditions has also risen.

- In the last 100 years the application of immunology, biochemistry and radiology to the rheumatic diseases has as
sisted in identifying a number of distinct disease entities.

*• Sources of data that have been used to investigate the epidemiology of the rheumatic diseases include mortality statis
tics, the RCGP morbidity studies, hospital in-patient statistics and several population surveys.

- There was a sharp growth in the incidence and prevalence of rheumatoid arthritis in the late ninteenth and early 
twentieth centuries. Since the 1950s it has declined, particularly among women. In very elderly people it is now more 
common in men than in women.

“ Incidence of ankolysing spondylitis has been estimated at 6.6 cases per 100,000. Prevalence is estimated to be 1 per 
1,000. Mortality data are difficult to interpret because many patients in the 1940s and 1950s were treated with spinal 
irradiation, which sometimes caused leukemia.

~ The epidemiology of gout in Britain has changed dramatically in the last 150 years. This is due partly to altered dietary 
habits and partly to the introduction in 1963 of allopurinol, a drug that inhibits the formation of uric acid.

- Studies have shown that the prevalence of systemic lupus erythematosus is higher in black, Asian and Chinese com
munities than in white people. Prevalence is likely to be rising partly as a result of improved survival and partly 
because of increased recognition.

«“ The number of people with osteoarthritis is increasing. Knee osteoarthritis in particular is becoming more common. 
Cohort studies show that patients with osteoarthritis have an increased mortality.

- Joint replacement surgery has been widely practised in Britain for over 25 years. The main indication for operations is 
osteoarthritis.

- According to the RCGP morbidity studies the consultation rate for hack pain has risen in the past 10 years. In Britain, 
work loss resulting from back disorders has doubled in the past 5 years.

- Studies from the Arthritis and Rheumatism Council’s Epidemiology Research Unit estimate that lifetime prevalence 
of soft tissue rheumatism is close to 50 per cent of middle- and older age-groups.

“ There has been a fourfold increase over the last 3 decades in mortality from osteoporosis in women, and the incidence 
of hip fractures has also increased.

Introduction

The term ‘musculoskeletal diseases’ encompasses a wide 
range of conditions affecting joints, bones, soft tissues and 
muscles. There are over 200 recognised disorders within this 
broad category. The present chapter covers only 10 of these 
conditions plus joint replacement (see Table 23.1) - chosen 
either because they are the most common or the most charac
teristic of their group.

The evolution of thought on the nomenclature and classifica
tion of the rheumatic diseases is reflected in their ICD (Inter
national Classification of Diseases; WHO, 1977) codes (see 
Table 23.1). Systemic lupus erythematosus (SLE) was coded 
as a disease of blood vessels in the seventh revision of the 
ICD (ICD7). Ankylosing spondylitis and juvenile chronic ar
thritis (JCA) were both classified as variants of rheumatoid 
arthritis until the ninth revision of the ICD (ICD9).

No age-group is spared, but the prevalence of musculoskel
etal disorders rises with age. As the number of elderly 
people in the community has increased over the last 150 years 
(see Chapter 3), so the number of people with musculoskel
etal conditions has also risen. At present ‘arthritis and rheu
matism’ is the most frequent self-reported long-standing 
condition in Britain, with a rate of 80 per 1,000 adult women 
and 40 per 1,000 adult men (OPCS, 1989). Over half of the 6 
million physically disabled adults in Britain are disabled by 
a musculoskeletal disease (Martin and White, 1988). Muscu
loskeletal disorders currently account for 18.7 per cent of all 
general practitioner (GP) consultations. This rose by 46 per
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cent between 1971 (RCGP, OPCS, 1979) and 1981 (RCGP, 
OPCS, 1988). Only 4 per cent of these patients are referred 
to hospital.

Some musculoskeletal disorders may affect other organ sys
tems and be immediately life-threatening. However, the main 
burden of musculoskeletal disease is reflected not in mortal
ity data, nor even in hospital in-patient statistics, but in mor
bidity data derived from general practice or community 
surveys.

23.2 Historical background and nomenclature

Rheumatic conditions have been recognised since the fourth 
century BC when Hippocrates described both gout and acute 
rheumatic fever. However, the emergence of distinct disease 
entities from the amorphous mass of rheumatic conditions 
has been a slow process. William Heberden commented on 
this at the end of the eighteenth century when he wrote, ‘The 
rheumatism is a common name for many aches and pains, 
which have no peculiar appellation, though owing to very 
different causes’.

During the nineteenth century physicians tried to decipher 
and name different diseases, but by 1896 Gilbert Bannatyne 
remarked that ‘Probably in no other department of medicine 
is there more hopeless confusion of nomenclature than in the 
so-called “rheumatic diseases” ’ (Bannatyne etal., 1896). In 
the 100 years since then the application of immunology, 
biochemistry and radiology to the rheumatic diseases has ena
bled a number of distinct diseases to be defined. However,

Table 23.1

Musculoskeletal disorders included in this chapter, and their ICD codes

Grouping Condition 1CD7 ICDK ICD9

Inflammatory joint Rheumatoid arthritis 722* 712 1 ”14 ”142
disease 712.3

Juvenile chronic arthritis 722* 712 714.3
Ankylosing spondylitis 722.1 712.4 720.2-720 9
Gout 288 274 712 0- 274.0

Joint failure Osteoarthritis 723 713 715

Connective tissue Systemic lupus erythematosus 456* 734.1 710
disease Scleroderma ”10 734 710.1

Bone disease Osteoporosis 733* 72.3.0 733 0
Fractured neck of femur N820 N820 820
Fractured vertebra ”33* 723.9* ”33.1

Soft tissue rheumatism The shoulder syndromes, 
other bursitistendonitis. 726
tenosynovitis, synovitis and 727 (exc. 727.1 and 727.4)
peripheral enthesopathy 728, 729 (exc. 729.5 and 729.8)

’ Ini ludes other < ondinons.
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the situation remains in a state of flux and debates continue 
on, for example, the correct nomenclature for childhood ar
thritis and on whether rheumatoid arthritis is one disease or 
many.

Most of our current understanding evolved during the time 
period covered by this book. For many centuries the word 
‘gout’ was used as non-specifically as ‘arthritis’ is today. In 
1686 Thomas Sydenham distinguished acute rheumatic fe
ver as a separate entity. However, it was not until 1848 that 
Sir Alfred Garrod, a physician at the West London Hospital, 
discovered an excess of uric acid in the blood of patients with 
gout. In 1859 he proposed the term ‘rheumatoid arthritis’ for 
those arthritic patients who did not have gout. The term 
‘osteoarthritis’ was first introduced by John Kent Spender, a 
physician in Bath, in 1888. He believed that rheumatoid ar
thritis and osteoarthritis were forms of the same disease. The 
modem distinction between rheumatoid arthritis and osteo
arthritis was drawn by Sir Archibald Garrod (son of Sir Al
fred) in his contribution to the 1907 edition of Allbutt and 
Rolleston’s System of Medicine (Copeman, 1964). The Brit
ish Ministry of Health adopted the two terms in 1922. The 
characterisation of rheumatoid arthritis was further assisted 
by the discovery of rheumatoid factor, an autoantibody di
rected against immunoglobulin, independently by Erik Waaler 
in 1940 (Waaler, 1940) and Harry Rose in 1948 (Rose et al., 
1948). Rheumatoid factor is an antibody against the person’s 
own immunoglobins.

The first clear description of juvenile chronic arthritis (JCA) 
appeared in 1897. It was written by George Frederick Still 
while he was a medical registrar at Great Ormond Street 
Hospital (Still, 1897). For many years all forms of JCA bore 
his name, but the term ‘Still’s disease’ is now confined to the 
form of JCA with a systemic onset.

The literature on ankylosing spondylitis (AS) begins with a 
pathological description by Bernard Connor, an Irishman, in 
his MD thesis presented to the University of Rheims in 1691. 
His description seems to have gone largely unnoticed until 
Adolf Striimpell (1884, Germany), Vladimir Bechterew 
(1897, Russia) and Pierre Marie (1898, France) focused on 
the clinical features of the condition. Ankylosing spondylitis 
has enjoyed a wide variety of names since then.

In the USA, it was believed to be a variant of rheumatoid 
arthritis and was called ‘rheumatoid spondylitis’ until 1963. 
However, it is now clear that AS has more in common with 
the other forms of seronegative (seronegative here means no 
rheumatoid factor) arthritis, such as psoriatic arthritis and 
Reiter’s disease, than with rheumatoid arthritis. This is partly 
explained by the association of all the seronegative forms of 
arthritis with the HLA-B27 antigen. The close link between 
AS and HLA-B27 was described by Derek Brewerton and 
his group from the Westminster Hospital in 1973 (Brewerton 
etal., 1973).

The first description of systemic lupus erythematosus (SLE) 
is attributed to Biett in 1822. In 1851, Cazanave used the 
term ‘lupus erythematosus’ to describe the cutaneous mani

festations of the disease. The earliest and classic descriptions 
of the visceral features of SLE were given by William Osler 
in 1904. When the LE cell test was first described in 1948 
(Hargraves et al., 1949), it became clear that SLE, like rheu
matoid arthritis, is an autoimmune disease. The phenomenon 
was attributed to antinuclear antibodies in 1950 (Haserick, 
1950). Antinuclear antibodies arise when the body’s defence 
mechanisms react to the body’s own cell constituents, in this 
case cell nuclei. Methods to detect antinuclear antibodies have 
been available since 1958.

The term ‘scleroderma’, referring to a persistent hardening 
and contraction of the body’s connective tissue, was first used 
by Fantonetti in 1836 and early descriptions of the disease 
appear between 1842 and 1847.

People have been troubled with back pain and sciatica 
throughout recorded history. The last 150 years have seen a 
number of changes in the way that back pain has been per
ceived. The first was the idea that back pain might be pro
voked by trauma. This was put forward by Erichsen in 1866, 
following a spate of accidents during the building of the rail
ways (Allan and Waddell, 1991). The second was the discov
ery of the ruptured vertebral disc, which then explained the 
link between back pain and sciatica (Mixter and Barr, 1934).

There has been difficulty in knowing whether everyone was 
speaking about the same disease, even when the terms for 
individual rheumatic disorders have been agreed upon. Un
fortunately, the great majority of rheumatic diseases do not 
have a unique identifying feature. Instead, they consist of a 
cluster of symptoms, signs and laboratory features. To facili
tate comparisons between groups of patients, and as an aid to 
epidemiological surveys, various sets of diagnostic criteria 
have been proposed. The American Rheumatism Association 
(ARA) - now the American College of Rheumatology (ACR) 
- has led the way in developing such criteria. Even when 
such criteria exist, there can be difficulties in applying them 
in the population setting, because they often require either 
blood tests or radiology, which may not be available.

23.3 Sources of data

23.3.1 Mortality statistics

Mortality data from 1958 (ICD7-9) have been examined and 
are presented by disease. Annual mortality rates have been 
age-adjusted to the mid-1990 population for England and 
Wales by direct standardisation. The data are presented as 
3-year moving averages in order to iron out fluctuations 
caused by small numbers. Although any trends observed are 
likely to be real, it is important to remember that attributing 
the cause of death can be difficult. Cohort studies of patients 
with inflammatory joint disease and connective tissue dis
eases have shown that these patients tend to die prematurely, 
most commonly from infection, renal disease or cardiovas
cular disease. The underlying musculoskeletal disorder is 
often not recorded on the death certificate. In a study from

Figure 23.1

England and Wales population: persons, 1901-91

Birmingham of rheumatoid arthritis patients, rheumatoid ar
thritis was mentioned on only 36.2 per cent of death certifi
cates (Prior et al., 1984).

In 1984 there was a change in the OPCS ‘Part II ruling’. This 
meant that diseases recorded in Part II of the death certificate 
as being a contributory condition could, at the discretion of 
the coder, be recorded as the underlying cause of death. This 
may account for the apparent increase in mortality for some 
of the rheumatic diseases from 1984 onwards, noted in this 
chapter.

23.3.2 GP morbidity studies

The four national morbidity studies of the Royal College of 
General Practitioners (RCGP) (Logan and Cushion, 1958; 
RCGP, 1979,1988,1995) provide the only national popula
tion-based data on the incidence and prevalence of muscu
loskeletal disease. There are no attempts to standardise 
diagnoses and so reliability for some of the less common 
disorders may be low.

23.3.3 Ad hoc epidemiological surveys and cohort 
studies

John Lawrence, the founder of the Arthritis and Rheumatism 
Council’s Epidemiology Research Unit, carried out a number 
of population surveys in the 1950s and 1960s in Leigh, Wens- 
leydale and Watford (Lawrence, 1977). These are still widely 
quoted. A number of epidemiological surveys, on a smaller 
scale, have been carried out since and are quoted in this chap
ter. In addition, cohort studies have been utilised which give 
information on natural history and cause of death.

23.3.4 General Household Survey

The General Household Survey (GHS) is an annual survey 
that started in 1971 (OPCS, 1989). It covers six domains: 
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population, housing, employment, education, health and so
cial services. The sample size is around 14,000 households. 
The content of the structured interview changes in response 
to the information needs of government departments. All di
agnoses are self-reported and most musculoskeletal com
plaints are grouped under ‘arthritis and rheumatism’ or ‘back 
pain’. Questions about long-standing illness or disability are 
asked each year, but questions about the type of illness were 
only asked in 1988-89.

23.3.5 Health and Lifestyles Survey

The Health and Lifestyles Survey was conducted in 1985 
(Blaxter, 1990); 9,003 adults aged over 18 who lived in 
private households in England, Wales and Scotland were 
interviewed. Health status was ascertained during two home 
visits by a trained observer. Diagnoses are self-reported.

23.3.6 Hospital in-patient statistics

Most patients with musculoskeletal disorders who are referred 
to hospital attend only as out-patients. Unfortunately, there 
are no national data on out-patient referrals and attendances. 
The number of in-patient beds and indeed the provision of 
rheumatology services varies widely around the country 
(Grahame et al., 1986). The last 10 years have seen a consid
erable increase in the number of rheumatologists (Symmons 
et al., 1991a). Any changes in in-patient admissions will re
flect more these trends in personnel and service provision 
than underlying alterations in morbidity. This data source has 
therefore been used very little.

23.4 Review of specific diseases

23.4.1 Rheumatoid arthritis

Background
Rheumatoid arthritis is a symmetrical inflammatory polyarl 
thritis. It usually begins in the small joints of the hands and 
feet. The inflamed synovium (lining of the joint cavity) erodes 
the articular cartilage and underlying bone and eventually 
causes joint deformity and progressive disability. It is more 
common in women than men and rarely occurs before 
puberty. Extra-articular features include nodules, pericardi
tis, pulmonary fibrosis and peripheral neuropathy.

Disease definition
It is clear that early studies of rheumatoid arthritis included 
patients with SLE and AS. Classification criteria for rheuma
toid arthritis were first proposed by the American Rheuma
tism Association in 1958 (Ropes etal., 1958). They comprised 
a list of 11 criteria. People with three or more criteria were 
classified as having probable, five or more as having definite 
and seven or more as having classical rheumatoid arthritis. A 
revised set of criteria was produced in 1987 (Arnett et al., 
1988), including only seven criteria and abandoning the con
cept of probable rheumatoid arthritis.
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Figure 23.2

Time trends in incidence of rheumatoid arthritis:
L'K general practice, 1976-87
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• v'A
1976 78 80 ,',,82 . 'jft , \86

80

Source* Silman, 1988, %,

Incidence of rheumatoid arthritis
There have been three estimates of the incidence of rheuma
toid arthritis in Britain. The first, of 1,200 per 100,000, was 
derived from two cross-sectional population studies in Leigh 
and Wensleydale, 5 years apart, in the 1950s (Lawrence, 
1977). This is likely to be a considerable overestimate. The 
second used the weekly returns of the RCGP research prac
tices to estimate the annual incidence of rheumatoid arthritis 
from 1976 to 1987 (Sihnan, 1988 see Figure 23.2). No diag
nostic criteria are used; the figures are probably an overesti
mate and include cases of undifferentiated inflammatory 
arthritis. The sharp decline in incidence seen from 1981 on
wards has also been seen in other countries (Dugowson et 
al., 1991) and has been attributed, by some, to a protective 
effect of the oral contraceptive pill (Vandenbroucke et al., 
1982).

Figure 23.3

Incidence of rheumatoid arthritis in the Norwich 
Health Authority, 1990
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Source Simmons etui, 1994

The latest and most rigorous assessment of rheumatoid ar
thritis incidence comes from the Norfolk Arthritis Register, 
which has been established in the Norwich Health Authority. 
Based on GP notifications it estimated an annual incidence 
in 1990 of 36 per 100,000 for women and 14 per 100,000 for 
men (Symmons et al., 1994, see Figure 23.3).

The prevalence of rheumatoid arthritis
Until recently the only study of the prevalence of rheumatoid 
arthritis was that of Lawrence (1961), which showed an over
all prevalence of definite rheumatoid arthritis of 1.6 per cent 
in women and 0.5 per cent in men. Figure 23.4 shows the 
prevalence of probable plus definite rheumatoid arthritis.

With few exceptions, studies of the prevalence of rheuma
toid arthritis in European populations have yielded a similar 
overall prevalence of definite rheumatoid arthritis of around 
0.8 per cent. A recent study (conducted in 1990-91) of 
middle-aged women (aged 45-64) in Chingford yielded a 
prevalence of 1.2 per cent (Spector et al., 1993). This con
trasts with Lawrence’s finding of 2.5 per cent for the same 
group (Lawrence, 1961).

Mortality of rheumatoid arthritis
The age-adjusted annual mortality rates fell progressively in 
women from 1959 to around 1985 (see Figure 23.5). They 
then rose sharply and are now falling again. The same pat
tern was seen in men. This rise is probably an artefact caused 
by the change in the coding of Part II information noted in 
section 23.3.1. The age-specific mortality rates increase with 
age in both sexes, but rise more sharply in women (see Fig
ure 23.6).

Cohort mortality studies of rheumatoid arthritis from Britain 
have all shown a reduced fife expectancy for patients with 
rheumatoid arthritis (see Table 23.2). The study of Reilly 
et al. (1990) is the only one that follows patients from early 
in their disease. The most common causes of death were in
fection, circulatory and gastrointestinal deaths.

Source La*ren<e. 196!

Figure 23.4

The prevalence of rheumatoid arthritis, 1958-60

Figure 23.5

Annual mortality rate for rheumatoid arthritis (3-year 
moving average), 1959-90

Year

Age and sex adjusted to 1990 population.

Figure 23.6

Age-specific mortality rates for rheumatoid arthritis, 
1987-91

Aue and sei adjusted to 1990population.

Table 23.2

British studies of survival in rheumatoid arthritis

Author Year of 
cohort 
inception

Mean 
follow-up 
(yrs)

Year of 
publication

SMR
Males Females Both

Duthie 1948-5) 1964 225* 195’
155+ 122+

Lewis 1966-76 NS 1980 113

Prior 1964-78 gj||t| 1984 257 336 298

R ills 1962 25 1990 144 137 I4O

5.S Sot stated *Age 50-59 t'li.v 60 and me t

Trends
Once a rheumatic disease has been defined it has usually been 
possible to go back through the medical literature and skel
etal remains and to find evidence of the disease going back 
for many centuries. Java man (a skeleton over 500,000 years 
old) had an osteoarthritic hip and Egyptian mummies have 
been found with AS. However, it has proved impossible to 
find unequivocal evidence of rheumatoid arthritis before the 
description in 1800 by Landre-Beauvais. This has led to specu
lation that rheumatoid arthritis may be a ‘disease of civilisa
tion’, which first appeared during the industrial revolution. 
Recently, skeletal remains from 4,000 years ago have been 
found in Kentucky and Alabama (Rothschild and Woods, 
1990) with erosive changes suggestive of rheumatoid arthri
tis, leading to the proposal that - like tobacco and the potato 
- rheumatoid arthritis may have been a gift from the New 
World to the Old!

Rheumatoid arthritis was first described in England in 1848. 
It seems likely that the incidence and prevalence rose sharply 
during the late nineteenth and early twentieth century, so that 
by the 1950s it affected 1 per cent of the adult population. 
Since then there is evidence of a decline in both the inci
dence and prevalence, particularly among women. In men 
the situation has not changed and there is now evidence that, 
in very elderly people, rheumatoid arthritis is more common 
in men than in women (see Figure 23.3). As well as a decline 
in incidence, there is a suggestion that rheumatoid arthritis 
may be becoming less severe (Silman et al., 1983) with suc
cessive cohorts of patients (by year of birth) being less likely 
to be seropositive (i.e. rheumatoid factor present), erosive, or 
to have nodules. Nevertheless, rheumatoid arthritis remains 
a common and serious problem. It is still the most common 
form of inflammatory joint disease and has a high toll in terms 
of disability and mortality (Scott et al., 1987).
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23.4.2 Juvenile chronic arthritis

Juvenile chronic arthritis is defined as an inflammatory ar
thritis of more than 3 months’ duration with an onset before 
the age of 16 (Wood, 1978). Its relevance to adult health re
lates to the late deaths and persistent disability that it may 
cause. The incidence of JCA is estimated to be 11 per 100,000 
children in Britain. After 15 years of follow-up of 243 chil
dren with JCA admitted to hospital, 30 per cent had severe 
functional impairment, 3 per cent were chair or bed-bound 
and 7 per cent had died (Ansell and Wood, 1976). Most of 
the deaths occur as a consequence of infection or amyloido
sis (a generalised deposit of amyloid protein in the liver, kid
ney, spleen and other body tissue, which interferes in their 
function and is a feature of a number of chronic inflamma
tory diseases).

23.4.3 Ankylosing spondylitis

Background
Ankylosing spondylitis is an inflammatory disorder of the 
spine. The inflammation starts in the sacroiliac joints and 
progresses up the spine. Unlike most other rheumatic dis
eases, it is more common in men than women. The condition 
is complicated by ankylosis, so that, untreated, the spine may 
become completely rigid. The peripheral joints may be 
affected and extra-articular features include iritis, upper lobe 
pulmonary fibrosis, aortic incompetence and cardiac conduc
tion defects.

Disease definition
Classification criteria - known as the ‘New York criteria’ - 
were proposed in 1968 (Bennett and Wood, 1968). Radio
logical evidence of sacroiliitis is essential in order to satisfy 
the New York criteria. The principal symptom of AS is low 
back pain and, without radiological evidence of sacroiliitis, 
it is difficult to distinguish the minority of low-back pain suf
ferers who have AS, from the majority who do not.

Figure 23.7

Annual mortality rates for ankylosing spondylitis 
(3-year moving averages), 1959-90

Deaths per 1,000,000 population
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Incidence of ankylosing spondylitis
The only true incidence study comes from Rochester, USA 
(Carbone et al., 1992). It estimated an annual incidence rate 
of 6.6 cases per 100,000, with a male to female ratio of 3:1, 
and a peak age of onset in both sexes of 25-34. These figures 
remained constant over five decades (1935-89). A study of 
members of the National Ankylosing Spondylitis Society (a 
UK-based self-help group) suggested that the age of onset of 
AS is increasing (Calin et al., 1988), but the methodology of 
this study has been criticised (Fries et al., 1989).

Prevalence of ankylosing spondylitis
Lawrence (1963) estimated the prevalence of AS in Northern 
England to be 1 to 3 per 1,000 population. The Fourth Na
tional Morbidity Study shows a patient consultation rate for 
AS of 1 per 1,000 (RCGP, 1995).

Mortality due to ankylosing spondylitis
Studies of the mortality of AS are complicated by the fact 
that many patients were treated with spinal irradiation in the 
1940s and 1950s. This treatment was sometimes complicated 
by the development of leukaemia and other cancers (Smith 
and Doll, 1982). Data from the USA suggest that non-irradi- 
ated patients have a normal life expectancy (Carbone et al., 
1992). Deaths from the late effects of irradiation may account 
for the slight rise in age-adjusted annual mortality rates in 
males since 1959 (see Figure 23.7). The age-specific mortal
ity rates rise sharply with age in males (see Figure 23.8).

23.4.4 Gout

Background
The existence of gout can be traced back to the time of 
Hippocrates. The condition occurs as a result of precipitation 
of monosodium urate crystals from supersaturated solution 
in synovial fluid (joint lubricant). This produces one of the 
most painful forms of arthritis. A similar process may occur 
in other tissues leading to the formation of tophi and, in the

Figure 23.8

Age*specific  mortality rates for ankylosing spondylitis, 
1987-91

Age-group iyears/

■fry and sex adjusted to 1990 population.
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23.4.5 Systemic lupus erythematosus (SLE)

Women

Age-group (years)

Source: RCGP, 1979,1988,1995.
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Incidence of gout
Data from the Second and Third National Morbidity Studies 
(RCGP, 1979, 1988) (see Figure 23.9) show that there was 
an increase in the incidence of gout of around 30 per cent in 
both sexes and all ages between 1970 and 1982. Incident cases 
(based on the diagnostic opinion of the individual GP) were 
defined as those with a first-ever episode of gout.

kidneys, to gouty nephropathy. The epidemiology of gout in 
the UK has changed dramatically in the last 150 years - partly 
because of altered dietary habits and partly because of the 
introduction, after 1963, of allopurinol, a drug that inhibits 
the formation of uric acid. Changed diet has made gout more 
common, whereas allopurinol has made it unnecessary to 
suffer more than a couple of attacks.

Prevalence of gout
The prevalence of gout can be expressed in a number of ways. 
The numerator in the rate may be either all those who have 
ever had an attack of gout, or all those who experience an 
attack within a particular time frame (period prevalence). The 
denominator in the rate may be the whole population or the 
population at risk. The period prevalence of gout in 1981-82 
was 2.7 per 1,000 persons at risk (RCGP, 1988) and in 1991- 
92 it was 4.0 per 1,000 persons at risk (RCGP, 1995; see Fig
ure 23.10). These rates are similar to those obtained from a 
general practice survey which found a prevalence of 6.1 per 
1,000 in men and 1.0 per 1,000 in women (Currie, 1979).

Background
SLE is the most common of the diffuse connective tissue dis
eases. Its immunological hallmark is the presence of circu
lating antinuclear antibodies, which may be directed against 
a variety of nuclear components (see section 23.2). Most of 
the wide variety of clinical manifestations of SLE can be 
attributed to the deposition of immune complexes (i.e. 

Disease definition
Most patients with gout have raised serum uric acid concen
trations but the correlation is far from perfect. Diagnostic cri
teria for gout were first proposed in 1968 (Bennett and Wood, 
1968). A further two sets of criteria were proposed by the 
ARA in 1977 - one for the clinical setting and the other for 
survey work (Wallace et al., 1977). In practice, most epide
miological studies use their own criteria.

Mortality attributed to gout
Most deaths attributed to gout relate to the renal complica
tions.

Trends
The incidence of gout appears to be rising but, as a result of 
treatment, the prevalence of chronic tophaceous gout is fall
ing. Data from the USA showed a progressive rise in serum 
urate levels from 1961 to 1978 (Glynn et al., 1983). Predic
tors of increase were weight gain, alcohol consumption and 
triglyceride level.

65 74 
Age-group (years)

Figure 23.9

Annual incidence of gout from the Second, Third and Fourth National Morbidity Studies

Figure 23.10

Period prevalence of gout from the Fourth National
Morbidity Study, 1991- 92
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aggregations of autoantibody and the cell components which 
are their targets, together with other proteins which are part 
of the body’s defence mechanism). The most common or
gans to be involved are the skin, joints, kidneys, lungs and 
brain. Renal involvement, particularly in the past, was asso
ciated with a poor prognosis. There is a marked difference in 
the susceptibility and severity of SLE between ethnic groups. 
SLE has a high prevalence among black, Indian and Chinese 
people. Thus, with the immigration to Britain of people from 
the West Indies and the Indian subcontinent since the 1950s, 
SLE has become an increasingly common disease in some 
parts of Britain.

Disease definition
The visceral manifestations of SLE were first described in 
1904 (Osler, 1904). The ARA proposed a preliminary set of 
classification criteria for SLE in 1971 (Cohen et al., 1971), 
which were revised in 1982 (Tan et al., 1982). They have 
gained widespread acceptance. Before 1972 all studies used 
their own independent diagnostic criteria.

Incidence of SLE
The only study of the incidence of SLE in the UK was con
ducted in 1989-90 (Hopkinson etal., 1993; see Figure 23.11). 
The study attempted to ascertain new cases of SLE from 
multiple sources. It found a crude incidence rate of 3.7 per 
100,000 population, with sex-specific incidence rates of 1.3 
per 100,000 for men and 6.1 per 100,000 for women. The 
peak age of onset in both sexes was 50-59.

Prevalence of SLE
There have been three estimates of the prevalence of SLE. 
Hochberg used data from the Third National Morbidity Study 
(RCGP, 1988) to obtain an overall prevalence estimate of 6.5 
per 100,000. The prevalence in women was 12.5 per 100,000 
(Hochberg, 1987). This is thought to be an underestimate for 
a number of reasons. First, it included no male cases. Sec
ond, many mild cases may have remained undiagnosed or 
the patients may not have attended their GPs during the study

Future 23.11

Incidence of SLE in Nottingham, 1989-90 

Source: Hopkinson et al, 1993.

year.

The two other prevalence studies used similar methodolo
gies of case ascertainment from multiple overlapping sources. 
The first study from Leicester identified hospital-diagnosed 
cases and found an overall prevalence of 20.2 per 100,000 
for the white population and 50.4 per 100,000 for the Asian 
population (who came mainly from the Gujarat region of In
dia) (Samantaefal., 1992; see Figure 23.12). SLE is not only 
more common in Asians than in white people, but also has a 
worse prognosis (Samanta et al., 1991). The second study 
from Greater Nottingham, where the population is 95.9 per 
cent white, found an overall prevalence of 24.0 per 100,000 
(Hopkinson et al., 1993). Both studies showed a marked fe
male predominance. There are no studies of SLE in black 
populations in Britain. Studies from the West Indies show 
SLE to be a common disease there (Wilson and Hughes, 1979; 
Nossent, 1992).

Figure 23.12

Prevalence of SLE in Whites and Indian Asians in Leicester, 1989

Mortality attributed to SLE
Mortality data for SLE were not tabulated until the introduc
tion of ICD8 in 1968. The age-adjusted annual mortality rate 
since then is shown in Figure 23.13. Since 1968 the age-ad- 
justed mortality rate for SLE has fallen in both men and 
women. There has been no further fall since 1983. The age
specific mortality rates (see Figure 23.14) increase with age 
in both sexes up to age 75 and then fall. In 1983 the maxi
mum rate in women was in those aged 55-74. The maximum 
rate is now in the 75-84 age-group in both sexes.

Trends
The peak age of onset of SLE in England is 50-59 (Hopkinson 
et al., 1993). Twenty five years ago the peak age of onset in 
the USA was 15—44 (Siegel and Lee, 1973), and in 1977 it 
was 45-54 (Hochberg, 1985). The temporal trend is thus for 
an increasing age at onset. The prevalence of SLE is likely to 
be rising, partly as a result of improved survival, and partly 
because of the higher frequency of the disease in the black, 
Asian and Chinese communities. The mortality has fallen in 
both sexes - probably as a result of improved prognosis. How
ever, the peak age-specific mortality rate has risen. This may 
be as a result of improved treatments (patients with SLE liv
ing longer) or there may be a cohort effect (patients develop 
SLE later in life and so die from the disease later).

23.4.6 Scleroderma

Background
Scleroderma is the least common disorder included in this 
chapter, but has the highest mortality. It is a multisystem dis
ease characterised by obliterative microvascular lesions lead
ing to atrophy and fibrosis of many organs. Apart from the 
skin, the organs most frequently involved are the lung, kid
ney, bowel and heart.

Disease definition
The ARA proposed criteria for the classification of sclero
derma in 1980 (Masi et al., 1980). These have not found uni
versal acceptance.

1 igure 23.13

Annual mortality rate for SLE (3-year moving 
averages)

Incidence of scleroderma
A single study of the incidence and prevalence of scleroderma 
has been conducted in the West Midlands Region (Silman et 
al., 1988). Multiple overlapping sources, including consult
ants, GPs, patient self-help groups and in-patient statistics 
were used to identify all new and old cases of scleroderma 
resident in the region. The overall incidence of scleroderma 
was estimated as 1.1 per million for men and 6.2 per million 
for women. The peak age of onset was 45-54 for both sexes.

Prevalence of scleroderma
The same study (Silman et al., 1988) yielded prevalence es
timates of 31 per million. The female excess in prevalence is 
more marked before the menopause.

Mortality from scleroderma
Like SLE, scleroderma was not identified separately in mor
tality statistics until the introduction of ICD8 in 1968. Mor
tality data for scleroderma for England and Wales from 1968 
to 1985 have been analysed by Silman (1991). The results 
showed overall mortality of 0.9 and 3.8 per million per year 
in men and women respectively. Taken with the incidence 
figures quoted (Silman et al., 1988), these figures suggest 
that around 60 per cent of women, and an even greater pro
portion of men, with scleroderma die from their disease.

Trends
There was an average increase in mortality from scleroderma 
of around 3 per cent per year between 1968 and 1985 (Silman, 
1991). As the prognosis of the disease is, if anything, im
proving, then this increased mortality probably reflects an 
increase in incidence - as has been reported from the USA 
(Steen etal., 1988).

23.4.7 Joint failure - osteoarthritis

Background
Joint failure is the most common form of joint disorder in 
Britain. It is the final common pathway of many conditions,

I igure 23 14
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including rheumatoid arthritis, trauma and gout. In addition, 
certain people have a genetic predisposition, manifest as pri
mary generalised osteoarthritis, to develop joint failure. The 
predominant symptoms of primary and secondary 
osteoarthritis are pain, particularly on use, gelling after inac
tivity, and disability. The radiological manifestations of 
osteoarthritis are of new bone formation (osteophytes) and 
joint-space narrowing. Osteoarthritis may affect any joint and 
wherever it occurs the pathological and radiological changes 
are similar. However, the epidemiology of osteoarthritis dif
fers considerably between joints. This is particularly so for 
osteoarthritis of the hip and knee.

Disease definition
As the radiological changes of osteoarthritis are more 
specific than the symptoms, early definitions were based on 
radiological findings (Kellgren etal., 1963). However, symp
tomatic and radiological osteoarthritis do not always coin
cide. As a cause of morbidity, it is symptomatic osteoarthritis 
that is of relevance. The American College of Rheumatology 
has recently developed sets of clinical criteria for osteo-ar- 
thritis of the hip (Altman et al., 1991) and knee (Altman 
et al., 1986), but these have been criticised because they are 
based on distinguishing osteoarthritis from rheumatoid ar
thritis, rather than osteoarthritis from normality.

Incidence of osteoarthritis
The onset of joint pain and the appearance of diagnostic ra
diological features are both insidious. It is, therefore, very 
difficult to estimate the incidence of osteoarthritis. The RCGP 
morbidity studies (RCGP, 1979, 1988, 1994) record the 
number of people consulting for the first time with symp
toms attributable to osteoarthritis (based on the opinion of 
the individual GP). Figure 23.15 shows the incidence by age- 
group in the 1981-82 study. The incidence is higher in women 
at all ages and almost double in very elderly people (75 and 
over).

Prevalence of osteoarthritis
Most community surveys of the prevalence of osteoarthritis 
are based on the radiological definition of Kellgren and Law-

Figure 23.15

The incidence of symptomatic OA in England and 
Wales, 1981-82
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RCGP, 1988.
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rence (Kellgren etal., 1963). Lawrence’s surveys, carried out 
in Leigh and Wensleydale in the 1950s and 1960s (Lawrence, 
1977), showed that the prevalence of moderate or severe 
osteoarthritis (grade 3 or 4) in one or more joints rises pro
gressively with age (see Figure 23.16). Sixty per cent of those 
aged over 65 had moderate or severe osteoarthritis in at least 
one joint. Other studies show that the prevalence of radio
logical osteoarthritis continues to rise with age up to the age 
90 and over. Osteoarthritis is slightly more common in men 
before the age of 45, but more common in older women (co
inciding with the age of the menopause).

Studies that estimate the prevalence of symptomatic osteo
arthritis are better measures of the community burden of dis
ease. Various definitions of pain have been used, such as ‘pain 
on most days of the prior month’ (Hart et al., 1991) and ‘pain 
on most days of a month last year’ (Guccione et al., 1990). 
The age-specific prevalence of symptomatic osteoarthritis is 
increasing (see Figures 23.17 and 23.18). These data empha-

Figure 23.16

Prevalence of moderate or severe radiological OA in at 
least one joint, 1958-66

Prevalence of symptomatic OA in England and Wales 
(age and sex adjusted to 1990 population)

Figure 23.17

\ cat

Number of cases per 1,000 population

Source: RCGP, 1958,1979,1988.

65-74

Source: RCGP, 1988 and 1995.
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In the US A similar numbers of both operations are performed. 
Around 75 per cent of large joint replacements are performed 
in those aged over 65.

Total hip replacement (THR) has been widely practised in 
Britain for over 25 years, and total knee replacement (TKR) 
for around 15 years. Trends in the numbers of operations per
formed in NHS hospitals are shown in Figure 23.19 (data 
from Williams et al., 1992a, b). The numbers of TKR are 
rising sharply but in 1989—90 the number of TKRs was still 
only one third the number of THRs. The main indication for 
both operations is osteoarthritis - and osteoarthritis of the 
knee is 3 times more common than osteoarthritis of the hip.

sise the marked increase in the prevalence of osteoarthritis 
with age. Not everyone is equally susceptible to osteoarthritis. 
Obesity is strongly associated with osteoarthritis of the knee 
especially in women, but not with osteoarthritis of the hip. 
Osteoarthritis of the hip is more common in farmers (Croft et 
al., 1992) and osteoarthritis of the knee in occupations which 
involvejBfting (Anderson and Felson, 1988). Osteoarthritis 
of the knee is three times more common than osteoarthritis 
of the hip. This ratio is rising.

Mortality
Cohort studies show that patients with osteoarthritis have an 
increased mortality (Monson and Hall, 1976; Lawrence et 
al., 1987). However, osteoarthritis is seldom mentioned on 
the death certificate so no insight into the magnitude of the 
problem is given from national mortality data.

Background
Back pain is a symptom not a disease. It may be triggered by 
a great variety of factors (see Table 23.3). In spite of this long 
list, it is impossible to establish the cause of back pain in 
most acute episodes (Dillane et al., 1966) and in up to 50 per 
cent of chronic cases (Pope et al., 1980). In population-based 
studies it is, therefore, probably best to regard back pain as a 
single symptom complex rather than to attempt to group those 
with back pain by cause.

Figure 23.18

Prevalence of symptomatic OA in England and Wales

Figure 23.19

Numbers of hip and knee replacements in NHS 
hospitals in England, 1967-90

Trends
The number of people with symptomatic osteoarthritis is ris
ing sharply as the proportion of elderly people in the com
munity rises. Age-adjusted figures from the RCGP morbidity 
studies (see Figures 23.17 and 23.18) suggest that the preva
lence may be rising even faster than demography would dic
tate. In particular, osteoarthritis of the knee is becoming more 
common.

1991-92

15-24

Source: Williams et al, 1992a, 1992b.
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Table 23.3

Causes of back pain

1. Mechanical causes 4. Infective causes 7, Referred pain
Ligament and tendon strain Oslennehtts From:
Vertebral fractures Discitis Duodenal ulcer
Prolapsed inter-vertebral disc Paravertebral abscess Pancreas
Spondylolysis and spondylolisthesis Brucellosis Renal tract
Congenital abnormalities Gynaecological disorders

Lower bowel
2. Degenerative conditions 5, Neoplastic causes

Degenerative disc disease Primary benign tumours
Lumbar spondylosis Primary malignant tumours

Metastatic disease

3. Inflammatory conditions 6. Metabolic bone disease 8. Psychogenic pain
HLA-B27 related spondarthropathies: Osteoporosis

Ankylosing spondylitis Osteomalacia
Reiter’s disease Paget’s disease
Psoriatic arthritis
Inflammatory bowel associated 
arthritis

Case definition
There is no standard definition of back pain. Confusion is 
found in both official statistics and ad hoc surveys. The ONS 
Hospital In-patient Enquiry diagnostic group DI34 includes 
all ICD9 codes from 720.1 to 724.9. This includes cervical 
spine disorders but excludes AS. DHSS sickness figures for 
dorsopathies cover codes 720.0 to 724.9 and so include AS 
as well as neck problems. The Third and Fourth RCGP Mor
bidity Studies (1988, 1994) code neck problems; AS; and 
strains and sprains of the vertebral column separately from 
other causes of back pain. In ad hoc surveys, the definitions 
used have included ‘back pain during the 2 weeks preceding 
interview’ (Dunnel and Cartwright, 1972), ‘back pain at the 
time of interview’ (Symmons et al., 1991b) and ‘back pain 
on most days for at least 2 weeks’ (Deyo and Tsui-Wu, 1987).

Incidence of back pain
Back pain tends to be episodic and most episodes settle within 
6 weeks (Liang and Komaroff, 1982). However, back pain is 
also recurrent and one of the strongest predictors for back 
pain in the future is back pain in the past (Pedersen, 1981; 
Symmons et al., 1991b). Thus, ‘incidence of back pain’ can 
mean either ‘first ever attacks of back pain’ or ‘new attacks 
of back pain’ during the given time frame. The lifetime inci
dence of back pain ranges up to 80 per cent (Wells, 1985). A 
number of studies have suggested that less than 20 per cent 
of back pain episodes are brought to medical attention 
(Frymoyer and Cats-Baril, 1991) - a figure that is home out 
by the ratio of self-reported to consultation rates in England 
and Wales (see Table 23.4).

The Second and Third RCGP Morbidity Studies (RCGP, 1979, 
1988) examined the number of new attacks of back pain dur
ing a 1-year period (see Figure 23.20). The 1981-82 figures 
show that incident back pain is more common in men aged 
25—44, but more common in women at all other ages. Over
all, 1 in 18 adults consults 'his or her GP each year with a new 

episode of back pain. This is equivalent to 2.3 million indi
viduals in 1991.

Prevalence of back pain
A number of estimates of the prevalence of back pain are 
available for the British population (see Table 23.4). Walsh 
(Walsh et al., 1992) suggests that the lifetime prevalence of 
back pain is consistently higher in men than in women and 
approaches 70 per cent by the age of 60. The 1-year preva
lence is higher for men than for women except for the age- 
group 40—49. However, the sex ratio is reversed when it comes 
to consultations for back pain. The Health and Lifestyles 
Survey shows that back pain is a particularly common symp
tom in elderly women. Taken together, these figures suggest 
that short-lived episodes of back pain are more common in 
women, whereas chronic, persistent back pain is more com
mon in men. This impression is bom out by the consultation 
figures. On average, around 1 in 5 people with back pain 
appears to consult his or her GP. The consultation rate is now 
higher for women than for men. In the last 10 years the con
sultation rate has risen for all age-sex groups. During the same 
time there has been a sharp increase in sickness and invalid
ity benefit for back pain (see Figure 23.21). Whether this re
sults from a true increase in the prevalence of back pain or 
from less willingness to tolerate it cannot be deciphered from 
these figures.

Hospital referral patterns
In a publication in 1985, the Office of Health Economics es
timated that between 10 and 20 per cent of those who con
sulted their GPs With back pain were referred to hospital 
(Wells, 1985). They reported that there were 62,572 discharges 
(or deaths) from hospital with back pain diagnoses in 
England, Wales and Scotland in 1982. The single most im
portant identifiable cause of hospitalisation (accounting for
24.7 per cent of cases) was intervertebral disc disorders. Most 
patients with disc problems were aged between 25 and 44.

Table 23,4

Estimates of the prevalence (percent) of back pain

Source Sex Age-band
15-24 25-44 25-64 65-74 75+ Al! ages

3rd RCGP Morbidity M Al 7,5 82 6,4 5:9 6.8
(1981-82) (1 year) Mil 4.2 7.1 8.6 7.1 ; 6.8 6.9

igfii 4 I 7.3 8.4 68 6.5 6.8

4th RCGP Morbidity M 4.6 8.2 105 87 8.2
(1991-92) (1 year) iWjW 5.8 9.6 12.6 10.6 9.9

T 52 8.9 11 6 9.8 9.2

Health and Lifestyles M 14.3 18.3 19.3 16.5
Survey (1985) (1 month) ' F 16.6 23 2 46.9 21 0

T 15.6 21.0 25.3 19.0

Age-band
16-44 45-64 65-74 75+

GHS (1989) M 3:7 6.7 4.4 2:4
(long-standing illness) ;’s''i 46 2.8 3.7

|Mgi 35 5.7 3.5 3.2

Age-band
20-29 30-3?i 40-49 50-59

Walsh 1991 < M 35.4 37 1 38*2 40.5 ,
(1 year) MB 27.0 33:6 43.7 35,7

(lifetime) M 52:0 60.4 64:2 70.5
45.2 53.8 62.8 63.7

Figure 23.20

Consultation rates for new episodes of back pain in England and Wales

.Sowte RCGF, /97V. /v.ss
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Figure 23.21

Sickness and invalidity benefit claims for back pain

Papageorgiou and Rigby (1991) have proposed a rule of 
‘fifths’ when considering the epidemiology of back pain in 
Britain. One in five of the population are experiencing back 
pain at any particular time; 1 in 5 of these consult the GP; 
and 1 in 5 will be referred to hospital. One in five of those 
attending as out-patients will be admitted and, of these, 1 in 5 
will undergo surgery.

Trends
Figure 23.20 shows that in the 10-year period between the 
Second and Third Morbidity Studies, consultation rates for 
new episodes of back pain had risen by an average of 1.5 per 
cent in men and 1.7 per cent in women. The rise was most 
marked in those aged under 45 and over 75. There was a 
further even greater rise in the next decade. In Britain, work 
loss resulting from back disorders has doubled in the last 5 
years. Back troubles now account for one seventh of all sick
ness and invalidity benefits (see Figure 23.21). Back disabil
ity is increasing faster than any other form of disability 

(Waddell, 1992). Frymoyer and Cats-Baril (1991) propose 
that the number of people with back pain is not increasing 
but the number of individuals who believe that they are disa
bled has exploded.

23.4.10 Soft tissue rheumatism

Background
Soft tissue problems originate in the non-articular part (non
bone or joint) of the musculoskeletal system. There are sev
eral soft tissue junctions at which minor injury and 
inflammation can occur causing pain. These include 
tenoperiosteal (tendon-to-bone), ligament-periosteal 
(ligament-to-bone), myofascial (bone-to-muscle) and costo
chondral (rib-to-cartilage) junctions. In addition, disorders 
may arise within the soft tissue structures of muscle, liga
ment, tendon and tendon sheath.

Case definition
Disorders of soft tissue can be classified by clinicopathologi- 
cal process (e.g. tendinitis), by anatomical region (e.g. shoul
der pain) or by aetiology (e.g. repetitive strain injury). In 
practice, it is often difficult to discern the underlying process 
and so the more pragmatic approach of classifying by region 
is adopted. The most common sites for non-articular pain are 
the neck, shoulder, upper arm, elbow and wrist. The same 
problems are encountered in defining a ‘case’ of shoulder 
pain as a ‘case’ of back pain (see section 23.4.8).

Incidence of soft tissue rheumatism
There are no studies of the incidence of soft tissue rheuma
tism at the population level. The Second and Third RCGP 
Morbidity Studies (RCGP, 1979,1988) provide estimates of 
the number of new episodes presenting to GPs (see Figure 
23.22). The incidence of soft tissue rheumatism rises up to 
age 65 and then falls. The incidence rate is higher for women 
than for men at all ages except over age 75. Incidence rates 
are higher for both men and women in age-groups over 24 in 
the 1981-82 study than in the 1971-72 study.

Figure 23.22

Consultation rates for soft tissue rheumatism in England and Wales

* Includes shoulder pain, bursitis, tendinitis, tenosynvitis and other non-articular rheumatism.
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Prevalence of soft tissue rheumatism
Studies from the ARC Epidemiology Research Unit suggest 
that up to 20 per cent of the middle and older age-groups 
may have experienced some soft tissue problem in the previ
ous month. Lifetime prevalence is close to 50 per cent.

Trends
Figure 23.22 shows that consultation rates for new episodes 
of soft tissue rheumatism had risen in both sexes and for all 
age-groups between 1971 and 1981. Whether this represents 
a true increase in incidence or a lower tolerance of symptoms 
is not clear.

23.4.11 Osteoporosis

Background
Osteoporosis is defined as a reduction in bone mass. The pub
lic health importance of osteoporosis lies in its association 
with fractures of the hip, pelvis and distal radius. It is esti
mated that, at the age of 50, the lifetime risk of such fractures 
is 40 per cent in white women and 13 per cent in white men 
(Melton et al., 1992). The risk in other ethnic groups is lower 
but not inconsiderable.

Incidence of hip fracture
Hip fracture is the most important consequence of osteoporo
sis, in terms of both morbidity and cost. Each year around 
45,000 people in England and Wales fracture their proximal 
femurs. The annual age-specific incidence rates for various 
years is shown in Figure 23.23. These graphs, which are based 
on hospital admissions for fracture, show that the incidence 
of hip fracture rises sharply with age, especially after age 65. 
Over the age of 50 there is a female to male ratio of around 
3:1. In addition, the Oxford data show that in the three dec
ades up to 1983, the age-specific incidence rates had doubled 
for those aged over 65 (Boyce and Vessey, 1985). Similar 
secular trends have been observed in other European coun
tries and in the US A (Melton et al., 1987). The reason for this 
change in incidence is not known. Recent paleopathological 
data suggest that age-specific bone mass has fallen in women 
in the last two centuries (Lees et al., 1993). One possible 
explanation for this change and the increased hip fracture rate 
is the lower amount of physical activity undertaken by present- 
day women. Hospital admission data for England and Wales 
(Spector et al., 1990) and a recent paper from Leicester 
(Anderson et al., 1993) suggest that the increase in age-spe
cific hip fracture incidence may have stopped at around 1980.

Incidence and prevalence of vertebral fracture
Vertebral fractures occur at an earlier age than hip fractures. 
Many vertebral fractures are asymptomatic and so it is only 
possible to determine the incidence of the condition by con
ducting two cross-sectional radiological surveys and estimat
ing the number of new fractures that have occurred. The 
definition of vertebral fracture is also difficult. A vertebral 
fracture can be defined either as a partial loss of height on the 
anterior edge or middle section of a vertebral body (wedge 
fracture) or as a collapse of the entire vertebral body (com
pression or crush fracture). Exact radiological definitions of
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Figure 23.23

Annual age-specific incidence of hip fracture

Source: Boyce and Vessey, 1985; Anderson et al, 1993.

wedge fractures vary and can make a substantial difference 
to estimates of prevalence (Cummings, 1991).

Prevalence rates have been estimated in female out-patient 
attenders in Leeds (Nordin et al., 1980). Crush fracture preva
lence rose from 2.5 per cent at age 60 to 7.5 per cent at age 80 
years. Wedge fractures, however, were present in around 60 
per cent of women aged over 75. Using data from the USA, 
Cooper and Melton (1992) have estimated that each year 
34,000 women will present with clinically diagnosed verte
bral fractures in Britain, 8,000 of whom will attend hospital.

Incidence offractures of the distal radius (Colles’fractures) 
Distal radius fractures are the most common fractures in 
women up to the age of 75; thereafter, hip fractures are more 
common. As with hip fractures, there is a winter peak in inci
dence. However, whereas most hip fractures follow a fall in
doors, Colles’ fractures are usually associated with an outdoor 
fall. In the United Kingdom, the incidence of distal radius 
fracture in women rises linearly between the ages of 45 and 
65, and the plateaus. In men, the incidence remains constant 
between the ages of 20 and 80 (Miller and Evans, 1985; Win
ner et al., 1989).

Mortality associated with osteoporosis
In spite of the rise in the incidence of hip fracture up to 1980, 
the annual mortality attributed to hip fracture has been fall
ing since 1970 (see Figure 23.24). On the other hand, deaths 
attributed to osteoporosis or fractured vertebrae have been 
rising (see Figure 23.25). There has been a fourfold increase 
over the last three decades in women, which may now be 
flattening out. These figures almost certainly underestimate 
the mortality caused by osteoporosis. Thirty five per cent of
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Figure 23.24

Annual mortality for hip fracture (3-year moving 
averages)

patients admitted to hospital with fractured neck of femur 
die within the next 2 years (Donaldson et al., 1989). The frac
ture is mentioned on the death certificate in less than 6 per 
cent of cases.

23.5 Prevalence of physical disability in the 
community

An alternative approach when trying to assess the burden of 
musculoskeletal disease in the community, is to disregard the 
underlying diagnosis - which may, in any case, be inaccurate 
- and concentrate on symptoms and functional impairment. 
The GHS in 1989 (OPCS, 1989) and the Health and Life
styles Survey in 1984—85 (Blaxter, 1990) both included ques
tions about the health of the respondents. Both rely on

Figuie 25 25

Annual mortality rate for osteoporosis (3-year moving 
averages)

Age and sex adjusted to 1990 population.

self-reported diagnoses but give an insight into the preva
lence of musculoskeletal symptoms at the population level 
(see Table 23.5). These data show that in any month about a 
fifth of the population have painful joints and about an eighth 
painful feet.

The 1986 OPCS Disability Survey (Martin and White, 1988) 
undertook home visits in order to assess disability in each of 
13 functional areas. The prevalence of locomotion disability 
rose from 3.1 per cent in those aged under 60 to almost 50 
per cent in those aged over 75. The survey showed that 6 
million adults (14.2 per cent) in Britain have one or more 
disabilities. Musculoskeletal problems gave rise to 46 per cent 
of disabilities in private households and 37 per cent of dis
abilities in communal establishments. In the same year (1986) 
the ARC Epidemiology Research Unit undertook a survey of

Prevalence (per cent) of musculoskeletal symptoms in the population

Table 23.5

Source Sex Age-band
18-44 45-64 65+ AH ages

Health and Lifestyle Survey (1985)
Painful joints M 12.2 269 30 5 20 0jpji 09 33.3 44.7 23.9

Painful feet M 10.1 14.6 17.4 129

■Ml 10 < 21.3 27.9 16 9

Age-band
16-44 45-64 65-74 75+

GHS (1989)
Long-standing illness due to M 7.2 OHmi 17 1
arthritis and rheumatism ■III 25 12.9 21.1 28.2

Figure 23.26

Prevalence of disablement due to rheumatic disorders 
in Calderdaie, West Yorkshire, 1986

rheumatic disablement in Calderdaie, West Yorkshire (Badley 
and Tennant, 1993). A two-stage screening procedure was 
used. In the first phase, a screening questionnaire was sent to 
1 in 3 households. A stratified sample of those who screened 
positive (reported disability caused by a rheumatic disorder) 
was seen for an in-depth interview. The prevalence of rheu
matic disablement rises steeply with age (see Figure 23.26).

Almost one third of those aged over 75 have a significant 
musculoskeletal problem. Of those with disability, 58 per cent 
had unspecified arthritis (mainly osteoarthritis), 9.3 per cent 
had rheumatoid arthritis, 31.5 per cent had back or neck dis
orders and 2.3 per cent had soft tissue rheumatism (based on 
a self-reported diagnosis).

23.6 Summary

This chapter summarises the epidemiological data on the inci
dence, prevalence and mortality of the most common mus
culoskeletal diseases in Britain, and on physical disability. 
Nearly all the musculoskeletal diseases increase in incidence 
with age, and so, with the increasing proportion of elderly 
people, the prevalence of these diseases has risen dramati
cally in the last 150 years. In addition, there is evidence that 
the age-specific incidence rates of osteoarthritis, gout, back 
pain and osteoporosis may be rising. Most musculoskeletal 
disorders are also more common in women than in men - 
and it is women who have enjoyed the greater increase in life 
expectancy. The prospect for the future, therefore, is for an 
increasing burden of rheumatic disease in an ageing popula
tion. Only rheumatoid arthritis appears to be on the decline. 
Rheumatoid arthritis, SLE and possibly AS all have an older 
age of onset now. Mortality data are difficult to interpret be
cause musculoskeletal disorders are so often omitted from 
the death certificate. Nevertheless, it does appear that the 
mortality from SLE has declined, and that from osteoporo
sis, scleroderma and AS has risen.

156 157



The Health of Adult Britain: 1841-1994

Chapter

Accidents: trends in mortality and morbidity

By
John Nicholl and Patricia Coleman

Summary

— Since a peak in the 1930s there has been a consistent decline in the numbers and rates of deaths resulting from all 
accidental causes.

— The declining trend in the accidental death rates is greater for men than women, and for children aged 0-14 years 
than for adults.

— Of the causes specified, deaths from fire and drowning show the biggest percentage declines.

— Trends in non-fatal accidents are difficult to identify, but the available data sources indicate that during the last 20 
years, patterns of consultation and service use have been increasing steadily.

On the roads:

— A decrease in the numbers of people killed or seriously injured across all modes of transport in road traffic accidents 
(RTAs) is evident, but the benefits are not distributed evenly across all road users.

— The proportion of people involved in serious RTAs who die has remained constant, and in some modes of transport 
appears to have increased.

— The data suggest that the reduced mortality is attributable to changing patterns of exposure and to successful primary 
and secondary accident prevention measures.

Athome.

— The numbers of fatal home accidents have fallen to an extent similar to that observed in RTAs.

— Deaths from head injuries have remained relatively constant with most of the reduction resulting from declines in the 
numbers of deaths attributed to falls. Coding inconsistencies surrounding deaths from falls in the elderly population 
may be the largest factor contributing to the overall reduction

At work:

— Reductions have occurred in the numbers and rates of fatal accidents to employees. These will be attributable in part 
to changes in exposure linked to the decline of hazardous industries, as well as to changes in the occupational 
stricture and patterns of employment.

At play:

— The patterns of death during sports and leisure activities are erratic and reflect three major incidents occurring in a 
10-year period each of which resulted in the deaths of a large number of people.

The Health of Adult Britain: 1841-1994

24.1 Introduction

Accidents are the cause of only 2 per cent of all deaths occur
ring in England and Wales each year. However, they are the 
most common cause of deaths in people under 35 and 
account for 8.3 per cent of all potential years of life lost 
under age 75. Furthermore, accidental injuries account for 7 
per cent of all episodes of care in NHS hospitals, and they are 
also estimated to be responsible for 7 per cent of all NHS 
expenditure (Department of Health, 1993a).

The significant contribution of accidents to death and illness 
might itself make accidents a primary target for national 
efforts to improve health. However, it is the fact that most 
accidents are considered avoidable, and consequently that 
much of this burden of ill health could be prevented, which 
has underlined the importance of accidents in the Health of 
the Nation (HoN) targets. The HoN targets are to reduce the 
death rates from accidents in children under 15 by at least 33 
per cent, in young people aged 15—24 by at least 25 per cent 
and in older people aged 65 and over by at least 33 per cent, 
between 1990 and 2005. No targets exist for reducing mor
bidity from accidents. This is not because morbidity is con
sidered less important but at the present time no integrated 
national system exists for measuring levels of accident- 
related morbidity in all settings.

Achievement of the HoN targets will depend on the extent to 
which accidental deaths are in fact preventable, as well as the 
efforts being made by the health and other services to 
develop prevention strategies. National and local strategies 
for primary prevention (i.e. preventing accidents), secondary 
prevention (i.e. preventing or reducing the severity of 
injuries in accidents that do occur) and tertiary prevention 
(i.e. minimising or preventing the health outcomes of 
injuries) via education, engineering, legislation, medical ad
vances and many other initiatives have all been pursued to a 
greater or lesser extent in the past. The long- and short-term 
historical trends in accidental deaths and morbidity have been 
examined in order to help assess the possibilities for the 
prevention of accidents, and to set the changes which are 
occurring with the development of HoN strategies in their 
historical context.

This chapter first assesses changes since the beginning of the 
century in accident mortality rates in terms of age, sex and 
cause of accident. Next, recent changes in accident morbid
ity based on hospital admission and GP consultation data are 
examined, and finally, recent changes in road traffic 
accidents (RTAs), home accidents, work accidents, and sports 
and leisure accidents are considered.

24.2 Methods

24.2.1 Definitions

In the International Classification of Diseases (ICD) mortal
ity and morbidity arising from accidents (that is, externally

caused unintentional events) are classified both by the nature 
of the injuries (e.g. fractures, poisonings) and by their exter
nal cause (e.g. falls or motor vehicle crashes). In the 9th revi
sion of ICD, Chapter 17 (E800-E999) is used to classify 
deaths from other violence (that is homicides, suicides, other 
intentional causes such as ‘operations of war’, and causes 
not determined as intentional or unintentional) as well as 
accidents and accidental poisonings. These deaths are col
lectively referred to as deaths from injury and poisoning (IP). 
Where possible we have considered accidents separately from 
other external causes.

The nature of the injury is coded using N-codes and the 
external cause using E-codes. There are two separate dimen
sions to the E-codes, the cause of the accident (e.g. fall) and 
the place of occurrence or type of accident (e.g. home or 
work). Since the first edition of the ICD in 1900, successive 
revisions have more or less managed to encompass the first 
of these two dimensions using different devices, though in 
early versions some distinctions were not well made. How
ever, historically the place of the accident was rarely identi
fied. We have therefore examined historical trends in 
accident mortality using ICD E-codes only with respect to 
the cause of accident. Discussion of trends in the type or place 
of occurrence of accidents is based on data collected sepa
rately for road traffic accidents (RTAs), home accidents, work 
accidents, and sports and other leisure accidents. It may be 
inappropriate to compare rates of occurrence of these differ
ent types of accident anyway since the appropriate measures 
of exposure which could be used to calculate comparative 
rates may be different. For RTAs, for example, vehicle kilo
metres or passenger kilometres might be appropriate; for work 
accidents to employees, the numbers employed; and for home 
accidents, the whole population.

24.2.2 Data sources

ONS mortality data
The ONS mortality data files for deaths from external causes 
(IP) for 1901-90 have been examined. This historical data 
file includes an external cause coded using ICD1 to ICD9, 
but no nature of injury code, although these are in fact re
corded for externally caused accidents. The cause of injury 
has been classified as accidental (transport, falls, fire and 
flames, poisoning, drowning/submersion or other), non
accidental, or not known whether accidental or intentional. 
The ICD E-codes which have been categorised in this way 
are shown in Table 24.1. This categorisation is not straight
forward.

In ICD1-ICD3 (1901-30) accidental falls were distinguished 
from accidental injury by other forms of crushing, but crush
ing in transport accidents was not distinguished from 
crushing in other accidents. Consequently, in ICD1 to ICD3 
deaths from falls are identified, but deaths from transport 
accidents have had to be included in a ‘not specified’ cat
egory. However, in ICD4 (1931—39) deaths from falls and 
other forms of crushing (including crushing in transport 
accidents) were not distinguished, the category being
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Table 24.1

International classification of diseases codes for injuries and poisoning 1901-91

ICD1 ICD 2 ICD 3 ICD 4 ICD 5 ICD 6 ICD 7 ICD8 ICD 9
1901-10 1911-20 1921-30 1931-39 1940-49 1950-57 1958-67 1968-78 1979-94

Accidents
Transport 1690-1730 800-866, 800-866, 800-849 800-849

960 960

Poisoning 600,610, 571,580, 671, 680, 771,772, ' 781,791, 870-895, 870-895, .860-877 850-869
620, 1820 572, 1650, 672,1770, 1780,1790, 782,794, ' 691 691

1680, 1640 181'0 795, 1'780,
1790

Falls 1850 1720 ' 1850 1860 1860 900-904 900-904 .8^0-888 .880-888..

Fire and flames 1810 1660, 1670, 1780,1790, 1800, 1810, 1800, 1810, 916,917, 196,917, 890-899 890-899
1810 1960 1930 1930 914 914

Drownings/ 
submersions

1830, 1840 1690 1820 1830 1830 929 929 910-91'5 9'109’1'5

Other or not 1750, 1780, 1730, 1740. 1800, 1860, 1820,1760, 1740,1751, 910-913, 910-913, 850:859, - 870-879;
specified elswhere 1790, 1860, 1530, 1700, 1870,1760, 1840, 1850, 1754,1760, 915, 915,918-925 900-909, 900-909,

1870, 1800, 1710; 1750, 1830,1840, 1880,1890, 1820, 175’2, 918-925, 927-928, 930-93.6; 930-949,
560, 1760, 1760, 1850, 1920, 1930, 1900, 1910, 1753,1840 927-928, 930-936, 940-949, 9J6 928;
1770 1770, 1780, 1940, 1950, 1920, 1870, 1850, 1880, 930-935, 940-946, 916-928 929

1790,1800 2010, 1890, 1941, 1942, 1890,1920, 936, 950-959,
1880, 1630 1940, 1951, 954-959, 962

1900,1910,
1952, 1953,
1954,1870, 
1955,1956

962

Non-accidents

Suicide 1900 1550, 1560, 4650. 1670. 1630, 1640, 1631-1637 970-979, 970-979, 950-959 950-959
1570,1580, 1680,1690, 1650,1660, 1641-1648 963 963 ■’
1590,1600, 1700,1'710, 1670, 1680,
1610, 1620, 1720, 1730, 1690, 1700,
1630 1740 1710

Homicide 1890 1820, 1620,1970,1980, 1720, 1730, 1680, 1650, 980-983, 980-985, 960-969' ' 960-969
1630 1990 1740, 1750 1660, 1670 964 > 964

Other 1910,1880 1910, 1900, 926, 984-5, 926; 990-999, 970-978;
(e.g. war execution) 2020 990-996,

965
990-999, 970-978, 990-999

NK accident or 1870 I860 2030 1950 ■ 980-989 980-989
non-accident

Note: The codes for ICD1 to 5 refer to computer codes used in the ONS historic deaths database.

described as death from ‘accidental injury by fall, crushing,, 
etc.’ (ICD4 code 186). Consequently the numbers of deaths 
in the ICD4 period from falls, transport accidents and other 
not specified crushing causes cannot be identified. From ICD5 
(1940-49) onwards, transport accidents were classified prop
erly for the first time, and hence the number of deaths from 
transport accidents and falls are both recorded and distin
guished from deaths from other and unspecified causes.

Some deaths from injuries and poisoning cannot be classi- 
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fied as accidents because the circumstances were not deter
mined. In ICD9 for example codes E980-E989 are for inju
ries undetermined whether accidentally or purposefully in
flicted. In revisions of the ICD other than the 5th to 7th codes 
exist for these categories (see Table 24.1). For example, in 
ICD3 code 203 is for violent deaths of unstated nature. These 
are important because the numbers assigned to this undeter
mined category influence the numbers of recorded accidents.

Crude per capita death rates from IP derived from the 

mortality data in the ONS historical data file have been com
puted for 10-year intervals from 1901 to 1990. The rates have 
also been directly standardised for age, or age and sex, using 
the 1991 population of England and Wales as the standard. 
Age-groups in 5- or 10-year bands to age 74, and 75 and over 
were used for the standardisation. The use of 75 and over, a 
large age-group for the elderly, does mean that some changes 
in the numbers of very elderly persons may not be adequately 
accounted for in the standardisation. Unfortunately popula
tion data for early years do not subdivide this elderly group.

Morbidity data
Data on episodes of NHS hospital care for IP have been ob
tained from the Hospital Inpatients Enquiry (HIPE) (DH and 
OPCS, 1973, 1982, 1983), and from the Hospital Episode 
System (HES) (Department of Health 1993b). HIPE was a 
10 per cent sample of discharges and deaths from NHS hos
pitals in England and Wales until 1981 and then, from 1982 
to 1985, for England only. HES, available since 1989/90, 
collects data on finished consultant episodes for in-patients 
and day cases for England only. Both sets of data contain an 
ICD code for the nature of injury on admission. We have 
examined trends in episodes of care for patients with ICD 
codes for IP (e.g. ICD9 N800-N999), by age and sex.

We have also examined published data from the second (1971/ 
72) (Royal College of General Practitioners, 1974), third 
(1981/82) (Royal College of General Practitioners, 1984) and 
fourth (1991/92) (McCormick et al., 1995) General Practice 
morbidity surveys. These surveys report data relating to pa
tients, consultations and episodes of care classified by ICD 
coded diagnosis. Again we have examined trends in episodes 
of care for patients with diagnoses of IP by age and sex.

Place of accident
The General Household Survey (GHS) is a rotating survey 
of approximately 12,000 households in England and Wales 
providing continuous data on a range of key socio-economic 
variables. The GHS reported in 1989 (Breeze et al., 1991) 
that approximately one fifth of all accidental injuries which 
resulted in seeing a doctor or going to hospital were RTAs. 
Accidents in the elderly and very young (0-4 years) tended 
to occur in the home, and accidents to older children aged 5- 
15 years occurred mostly in the home or while participating 
in physical exercise. A relatively high proportion of accidents 
to men, particularly those aged 16-44 years in manual socio
economic groups, happened during working hours.

Road accident casualty information compiled by the Depart
ment of Transport (DoT) is based on accident records referred 
to as STATS19 forms, which are completed by the police for 
all road accidents resulting in casualties which are attended 
by police or notified to them (DoT, 1975-94). STATS 19 data 
have been compiled more or less in their present form since 
1949, but we have only examined trends in published data 
for the last 20 years (1974-93). Casualties are classified by 
type of road user and by a measure of injury severity (slightly 
injured, seriously injured, killed). A serious injury is defined 
as an injury for which a person is detained in hospital as an 
‘in-patient’, or any of the following injuries whether or not 
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they are detained in hospital: fractures, concussion, internal 
injuries, crushings, severe cuts and lacerations, severe gen
eral shock requiring medical treatment, injuries causing death 
30 or more days after the accident. An injured casualty is 
recorded as seriously or slightly injured by the police on the 
basis of information available within a short time of the acci
dent. This generally will not include the results of a medical 
examination, but may include the fact of being detained in 
hospital, the reasons for which may vary somewhat from area 
to area.

It is interesting to note that death is used as a measure of 
injury severity in road accident research but more usually as 
a measure of outcome in health services research. This dual
ity allows us to examine trends in outcome (death) for casu
alties of given injury severity (killed or seriously injured) in 
order to make some assessment of the role of tertiary preven
tion in changing patterns of RTA mortality.

The Consumer Safety Unit located within the Department of 
Trade and Industry (DTI) has monitored home accidents pre
senting to Accident and Emergency (A and E) departments in 
the United Kingdom since 1976 (DTI, 1987, 1993). This 
Home Accident Surveillance System (HASS) data are com
piled from records of first attendances at a sample of A and E 
departments with more than 10,000 total attendances per an
num operating a 24-hour service and taking ambulance cases. 
The survey has recently been extended to include leisure ac
cidents and road accidents, and also to include data on home 
accident fatalities. However, we have only examined recent 
trends in published HASS data for attendances at A and E 
departments in the United Kingdom for the 8-year period from 
1986 to 1993, when reliable national estimates became avail
able. We have also examined ONS mortality data trends over 
the same period for accidents classified as occurring at home 
or in residential institutions (ICD9 codes E85O-E869, E880- 
E928).

Health and Safety legislation developed in the United 
Kingdom in the form of the Factories and various other Acts 
with different agencies having responsibility for different in
dustries. In 1974 these Acts were consolidated in the Health 
and Safety at Work et cetera, Act. Since this time responsibil
ity for enforcement of Health and Safety legislation has been 
divided between the Health and Safety Executive (HSE) and 
Local Authorities (LA) according to the main activity carried 
out on the premises (Dewis, 1995). The Health and Safety 
Commission (HSC) co-ordinates health and safety at work 
issues overall. The HSE compile annual statistics on fatal 
and non-fatal accidents occurring as a result of work activi
ties from several different sources. The numbers reported by 
the HSE are not identical to those reported by ONS in the 
annual publications on mortality from injuries and violence. 
For example, persons other than the self-employed or em
ployees who are fatally injured ‘as a result of work accidents’ 
are reportable as work fatalities to the HSE but are not 
usually included as such in ONS statistics. Thus, for exam
ple, deaths of spectators at professional football games are 
counted as work-related fatalities by HSE but as leisure fa-
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talities by ONS. We have therefore examined recent trends in 
numbers and rates of fatal and non-fatal injuries in the period
1981-92/3  using the HSE statistics (HSE, 1988; HSC, 1993, 
1995). As the responsibilities for shipping, factory and other 
industrial processes before 1974 were covered by different 
legislation, the fatal accident data are not comparable with 
recent figures. The longer-term perspective is therefore pre
sented using statistics from the Department of Employment 
(DoE) (DoE and Productivity, 1971).

Comparisons of accidents occurring as a result of work 
activities are difficult. The under-reporting of non-fatal acci
dents to employees has been estimated to be 57 per cent and 
is reported to be higher in some sectors, for example, in con
struction and in agriculture, and considerably lower in en
ergy (Stevens, 1992; DoE and HSE, 1992). The reporting of 
fatal injuries, however, is believed by HSE to be virtually 
complete. Definitions used within data collection systems over 
many years are influenced by factors such as changes in 
responsibilities and new regulations. The Notification of 
Accidents and Dangerous Occurrences Regulations 1980 
(NADOR), for example, were superseded by the Reporting 
of Injuries, Diseases and Dangerous Occurrences Regulations 
(RIDDOR) in 1986 (DoE and HSE, 1989). The definition of 
a major injury was extended under RIDDOR and the period 
of data collection also changed from a calendar to a financial 
year but the continuity of the fatal accident data series would 
not have been disturbed by the changes.

Statistics on fatal accidents occurring during sports and 
leisure activities have been compiled by ONS since 1982 
(OPCS, 1985-93) from information contained in death cer
tificates or in coroners’ reports. The circumstances surround
ing death by drowning are often difficult to determine, and as 

these have only been classified in the same form since 1984, 
we have examined trends in these numbers over the period 
1984—93. Measures of exposure relating to participation in 
sports and exercise are not available for the whole of this 
time period (although some data are periodically available 
from the GHS), and consequently we have only examined 
the trends in numbers of fatalities. Reliable information on 
trends in non-fatal injuries or accidents in sports and leisure 
activities are not available, although Leisure Accident Sur
veillance System (LASS) data, compiled along with HASS 
data by the Consumer Safety Unit of the DTI, will be useful 
in future studies.

24.3 Deaths from injury and poisoning

The average number of deaths from injury and poisonings 
has declined from a peak in the 1930s of an average of 25,108 
per year to 18,621 per year during the 1980s (see Table 24.2). 
By 1990 the number of IP deaths in England and Wales had 
fallen to 17,943, and the most recent data for 1992 show a 
further fall to 16,681.

The age/sex standardised rate has fallen by approximately 
half from an average of 761.6 deaths per million persons in 
the first decade of the century to just 387.0 in the 1980s. The 
major part of this decline occurred in deaths from accidents, 
which appear to have fallen from a peak of approximately 
18,000 per year during the 1960s to just over 12,000 in the 
1980s.

However, this change is made up of two clearly identifiable 
artificial effects as well as some real improvements. In the 
first place, the number of all deaths from injuries and 

Undetermined whether
All deaths Accidents Non-accidents accidental

Table 24.2

Deaths from injury and poisoning, 1901-90

Years
Number*  Crude

rate**
Stand
ardised 
rate***

Number*  Crude
rate**

Stand
ardised 
rate***

Number* Crude
rate**

Stand
ardised 
rate***

Number* Crude Stand
rate**  ardised 

rate***

1901-10 19,641 574.2 761.6 15,852 463.5 609.5 3,789 110.7 152.1 Mill 0.0 0.0
1911-20 21,307 597.1 793.6 15,559 436.1 590.5 3,507 98.3 128.4 2,240 62.8 74.7
1921-30 19,239 493.8 663.5 14,270 366.3 509.2 4,952 127.1 153.7 0.4 no
1931-10 25,108 618.6 804.1 16,382 403.6 564.4 7,733 190.5 212.1 993 24.5 27 5
1941-50 23,211 576.6 685.2 15,025 373.2 471.5 8,123 201.8 212.4 63 1.6 1.3
1951-60 21,286 476.8 573.1 15.913 356.5 446.0 5,346 119.7 126.5 27 0.6 0.6
1961-70 23,745 497.5 567.5 18,007 377.3 ; 441.5 5,341 111.9 117.6 397 8.3 8.8
1971-80 21,285 430.6 468.4 15,504 313.6 345.8 4,429 89.6 94.0 1,352 27 4 28.6
1981-90 18,621 372.0 387.0 12,297 2457 249.8 4,482 89.5 100.0 1,842 36.8 37.2

Note: * = Average number per decade.
** = Rate per million persons.
*** = Agelsex directly standardised rate per million persons (1991 population as standard):

Source: ONS historical mortality database

poisonings which were undetermined whether accidental has 
increased from an average of 397 in the 1960s to 1842 in the 
1980s. Thus, the true numbers of accidental deaths in the 
1980s could be over 1,500 per year greater than shown in 
Table 24.2. However, even assuming that the majority of the 
deaths undetermined whether accidental were in fact due to 
accidents, the standardised mortality rate from accidents has 
still fallen from an average of over 600 per million persons in 
the decade 1901-10 to under 300 in the 1980s.

In the second place, the number of deaths recorded as due to 
falls showed a steep rise between the 1940s and the 1960s, 
but recorded numbers have since fallen by 31 per cent from 
an average of 5,477 per year to 3,769 per year during the 
1980s. An examination of the nature of injury resulting in 
death from falls shows that this decline is almost entirely due 
to a decline in the number of deaths resulting from limb frac
tures, while the number of deaths from falls resulting from 
head injuries and other causes has remained unchanged (see 
Table 24.3). It is clear that the decline in limb fracture deaths, 
and hence in falls, is artificial for two reasons. Firstly, the 
majority of the limb fracture deaths occur in the elderly 
following fractured femurs and it is known that the incidence 
of fractured femur was increasing at least until 1980 (Spector 
et al., 1990; Boyce and Vessey 1985). Secondly, death fol
lowing fractured neck of femur in the elderly commonly 
results from complications, such as bronchopneumonia, and 
there is no consistency in ascribing cause of death in these 
circumstances. For example, the number of deaths following 
admission to hospital for fracture of the lower limb recorded 
in HIPE statistics for 1985 was 6,230; but the number of deaths 
from lower limb fractures recorded in ONS mortality data 
was just 2,408. The difference is made up by deaths ascribed 
to the complications rather than the falls. Some coroners re
quest that all such incidents should be referred to them as 
accidental deaths; others that these deaths should not be re

Table 24.3

Deaths from accidental falls, 1950-90

Year Pop- Nature of injury Total
ulation
(million) Head Limb Other

injuries frac- injuries
Number Rate* tures

1950 43.8 1,072 24 5 2,494 562 4,128
1960 45 8 1,072 23.4 3,375 818 5,465
1970 48.9 1,063 21 " 3,910 660 5,633
1980 49.6 1 017 20.5 2,578 642 4,237
1990 50.7 1 052 20.7 1,723 622 3,397

Note * = Rate per million persons.

Source: ONS mortality statistics

ferred. It seems likely, therefore, that the dramatic decline in 
limb fracture deaths from falls, which contrasts both with 
head and other injury deaths from falls and the incidence of 
fractured neck of femur, is an artefact resulting from an in
creasing tendency not to ascribe these deaths to the fall but to 
other complications.

Deaths from falls resulting in head injuries show a surprising 
consistency during each of the 5 years spanning the four 
decades we have examined, varying by no more than 6 per 
cent (see Table 24.3),' and there is no evidence that the num
bers have shown a declining trend, although the rate per mil
lion persons has slowly fallen from 24.5 in 1950 to 20.7 in 
1990. If these numbers are reliably recorded, and there is no 
evidence that they are not, then these data provide little evi
dence of improvements in either the prevention of these types 
of accident or of improvement in the management of head injuries.

Table 24.4

Deaths from accidental* causes by sex per million persons, 1901-90

Year Men J: Women

Verage 
number 
per year

Crude rate Age 
standardised 
rat*

Average 
number 
per year

Crude rate Age 
stadardised 
rate

1901-10 10.983 664.1 794.3 4.870 275.7 432.9
1911-20 10,955 666.3 782.1 4,604 239.3 407.4
1921-30 9,868 529.5 629.4 4,401 216.6 394.3
1931-40 10,786 556.7 656.3 5,596 263.8 476.9
1941-50 9,522 520.0 561.9 5,503 250.8 385.1
1951-60 9,559 444.8 503.9 6,355 274.5 390.7
1961-70 10 249 442.6 488.7 7,757 315.9 395.7 «
1971-80 8,630 358.3 384.3 6,883 271.3 309.0
1981—90 7,136 292.5 294.9 5,161 201.1 206.8

Note: * - Excluding not stated whether accidental or not.
Source: ONS historical mortality database
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The decline in age-standardised death rates between 
1901-10 and 1981-90 has been slightly larger in men than in 
women, falling by 63 per cent in men and 52 per cent in 
women (see Table 24.4). Trends in accidental deaths at dif
ferent ages are particularly interesting. There have been dra
matic falls in accidental death rates in both sexes for children 
(see Table 24.5, Figure 24.1). However, there has been little 
change in young persons (aged 15-24) of either sex, and the 
highest rates were seen in the 1960s in men and in the 1970s 
in women. However, in both sexes these rates have since de
clined so that the rate during the 1980s was lower than in the 
first decade in men, though this level has not yet been reached

Figure 24.1

Accidental death rates, by age and sex

in women. It is very likely that the peak for men in the 1960s 
reflects the rapid growth of motor vehicle travel and acci
dents during the 1960s and 1970s, with the slightly later 
increase for women reflecting increases in the number of 
licence-holders The substantial reductions in road traffic 
accident deaths which have occurred during the 1980s (see 
below) are probably responsible for the recent downward turn 
in these rates.

In contrast to both children and young persons, trends in 
accidental death rates in older age-groups differed between 
men and women with a comparatively steady decline in men
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Table 24.5

Accidental death rates per million, by age and sex. 1901-90

Source: ONS historical mortality database

0-14 15-24 25-54 55-74 75+

Year M M F M F . M 1 M

1901-10 610.5 458.3 432.1 62.3 651.8 112.0 1,178.4 440.3 2,230.9 2.229.6
1911-20 528.5 358.6 547.9 71.3 >■ 656.7 94.3 1,065.7 398.1 2,348.7 2,279.8
1921-30 437.3 * 255.9 442.5 80.2 452.8 82.1 875 2 378.6 2,390.0 2,443.4
1911-40 406.7 233.1 534.8 97.2 444.1 82.2 827.0 453.3 2,979.1 3,176.8
1941-50 440.1 249.5 441.8 69.1 389.6 72.5 710.7 331.6 2,271.3 2,578.2
1951-60 240.7 132.5 497.4 71.4 335.7 71.7 591 3 339.0 2,583.2 2,858.6
1961-70 236.4 130.3 554.9 110.2 325.7 93.9 541.6 361.9 2,436.0 2.730.8
1971-80 161.5 88.1 504.5 118.1 271.8 91 1 424.8 288.9 1,694.3 2,026.1
1981-90 106.0 58.4 396.7 91.7 229.0 68.8 314.1 204.0 1,223.4 1,283.9

Table 24.6

Deaths from accidental causes, by type of accident, rates per million persons, 1901-90

'■ Year
Average 
number 
per year

Transport

Age/sex 
standardised

Average 
number 
per year

Poisoning

Age/sex 
standardised

Average 
number 
per year

Falls

Age/sex 
standardised

Crude Crude Crude

1901-10 (see text) 611 17 9 22.0 2,585 75 6 188.3
1911-20 1,390 39.0 34.2 3,237 90.7 203 3
1921-30 373 9.6 13.0 3,058 78.5 179.7
1931-40 346 85 II 1 (see text)
1941-50 5,278 131.1 148.9 544 13.5 17.0 4,415 109.7 179.5
1951-60 5,956 133.4 148.7 1,130 25.3 31.3 5,130 114.9 176.8
1961-70 * 7,400 155 1, 166.1 1,357 28.4 33.3 5,477 - 114.8 159.6
1971-80 6.716 135.9 140.5 370 7.5.; 7.9 4,985 100.8 123.7
1981-90 5,150 102.9 101.8 636 12.7 129 3,769 75 3 79.2

Fire and Flames Drowning Other and not specified

Average < tilde : Age/sex Average Crude Age/sex Average Crude Age/sex
Year number standardised number standardised number standardised

per year year per year

1901 10 2,524 73.8 73 1 4,260 124.6 1134 5,873 1717 212.6
1911-20 2,347 65.8 68.5 2,380 66.7 73.1 6,206 173.9 211.4
1921-30 1,625 41.7 50.5 1,594 40.9 43.8 7.637 196.0 222.8
1931-40 1,469 36.2 47.2 830 20.4 20.4 13.7 16 338.5 485.9
1941-50 1.100 27.3 33.2 1,151 28.6 28.6 2,538 63.0 63.0
1951-60 903 20.2 24.8 907 20.3 20.3 1,888 42.3 43.5
1961 -70 931 19 5 22.5 950 19.9 19.9 1,891 39.6 40.2
1971-80 713 144 16 1 1,124 22.7 22.7 1,597 32.3 34.4
1981-90 623 12.5 12.9 867 gjWMg 17.3 1,252 25.0 25.16

Source: ONS historical mortality database
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Figure 24.2

Deaths from accidental causes, by type, age-sex 
standardised rate

aged 25-54 and 55-74, but little change in women until the 
last 20 years. The decrease in fatal accidents in male employ
ees resulting from work activities in the later part of the cen
tury will have had an impact on this pattern. For the elderly 
aged 75 and over, recorded rates in both men and women 
increased slightly during the first decades of the century but 
in both sexes have again fallen sharply in the last 20 years.

Patterns of change during the century in the causes of acci
dental deaths also show some notable differences (see Table 
24.6, Figure 24.2). Standardised death rates from fires have 
fallen steadily and now stand at just one sixth of the rate at 
the beginning of the century. Deaths from drowning fell rap
idly in the first part of the century but since then have re
mained nearly constant. Transport accident deaths peaked 
during the 1960s, as would be expected, but have since fallen 
by approximately one third. Death rates from both falls and 
poisonings changed little during the first 70 years, but have 
fallen by more than half in the last 20 years. The reason for 
the decline in accidental deaths from poisoning during the 
1970s and 1980s may relate to the introduction of better pack
aging and labelling of medicines and household poisons. As 
discussed earlier the reason for the similar decline in falls is 
probably artificial.

24.4 Trends in non-fatal accidents

Casualties from non-fatal accidents are not recorded centrally 
and trends are therefore difficult to identify. For some types 
of accident, such as RTAs, home accidents and work-related 
accidents, records of non-fatal accidents do, however, exist; 
and trends in morbidity from these types of accidents are de
scribed individually in Section 24.5.

Part of the problem with identifying the number of non-fatal 
accident casualties, i.e. persons injured in accidents, relates 
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to the difficulty, of defining injuries - which can vary from 
cuts and grazes to major life-threatening trauma. Without a 
measure of injury severity, therefore, it is not possible to de
fine a casualty, and no adequate scale for measuring the se
verity of minor injuries exists. It is therefore necessary to 
take an operational or ‘process’ approach and define casual
ties by the consequences of the injury - for example, by 
whether the injured person sought medical attention, attended 
an A and E department, consulted a GP, or was admitted to 
hospital.

The problem with such operational definitions, of course, is 
that the nature and severity of the injury are not the only 
determinants of the process of care for, and the outcome of, 
the injury. The GHS combined data for 1987 and 1989 (Breeze 
et al., 1991) indicate that medical treatment is sought for a 
very small proportion of all accidents. Such issues as access 
to A and E departments, GPs, or other services for the treat
ment of minor injuries, as well as patient behaviour and ex
pectations, will also play a part in determining the action taken. 
Among those who reported an accident resulting in seeing a 
doctor or a hospital visit in the 3 months preceding the inter
view survey, over 55 per cent presented only to the hospital, 
compared with 22 per cent who only consulted their GP. 
Changes in the availability of beds, as well as the technolo
gies available to treat patients, can also result in changes in 
the numbers admitted as in-patients. Furthermore, casualties 
(i.e. patients), episodes of care, or consultations could all be 
counted and may need potentially arbitrary definitions to 
distinguish them.

Despite all these difficulties, however, we have examined 
trends during the last 20 years in two recorded aspects of 
non-fatal accident morbidity: the numbers of episodes of care 
provided by GPs for conditions classified as IP (N800-N999 
in ICD9); and the number of discharges and deaths (and later 
finished consultant episodes) from NHS hospitals for IP.

24.4.1 Episodes of GP care

The decennial national morbidity surveys (RCGP, 1974, 
1984; McCormick et al., 1995) have been examined for esti
mates of the risk of an episode of GP care per 105 persons for 
conditions classified as IP by age and sex. Data were ob
tained from the 2nd (1971/72), 3rd (81/82) and 4th (91/92) 
surveys.

The rate of episodes of GP care per 105 persons for IP has 
risen by over 46 per cent during this 20-year period and the 
changes have been particularly large in women (over 74 per 
cent), so that in the most recent morbidity survey the 
recorded rate of episodes was larger for women than for men 
(see Table 24.7). The episode rates show the characteristic 
pattern by age, rising to age 15-24 and then falling before 
rising again in the elderly aged 75 and over (see Figure 24.3). 
The increasing episode rate between 1971/72 and 1991/92 
was particularly marked for the elderly, and this presumably 
reflects the change in the age-distribution within this age- 
group (i.e. more very elderly people) as much as any change
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Table 24.7

Episodes of GP care for injury and poisoning; 
rates per 10,000 persons at risk by sex

Figure 24.3

Rates of GP episodes for injury and poisonings, by age 
1971/72 to 1991/92

Sex imm 1981/82 1991/92

Men 1,204 1.385 1 505
Women 912 1,279 1,588
Persons 1,052 1.330 1,531

Source: Morbidity statistics from general practice; 2nd, 3rd and 4th 
national studies
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Source: National GP morbidity surveys

in accident risk or tendency for GPs to be involved in the 
care of elderly accident victims.

24.4.2 Episodes of hospital care

Hospital In-patient Enquiry (HIPE) data for residents of 
England and Wales for the years 1962-81 show a 51 per cent 
rise in the numbers of discharges and deaths from NHS hos
pitals for patients admitted with a diagnosis classified as IP. 
However, the bulk of this increase had occurred by 1971, and 
between 1971 and 1981 the numbers increased only margin
ally from 522,510 to 559,850. HIPE data for English resi
dents show similarly small increases between 1982 and 1985 
when HIPE ceased (see Figure 24.4).

Recent changes are more difficult to determine. Hospital Epi
sode System (HES) data for English residents recorded 
657,000 finished consultant episodes (FCEs) for IP 
diagnoses in 1989/90, rising to 677,000 in 1992/93. The ra
tio of FCEs to discharges and deaths for patients admitted 
with an IP diagnosis are not known nationally. However, data 
from Sheffield District Health Authority (Sheffield Health

Figure 24.4

Episodes of hospital care for accidents, poisoning and 
violence

Numbers (log scale)
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HERE: England only
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Source: Hospital In-patient Enquiry and Hospital Episode Statistics

Authority, 1995) indicate that this ratio is no more than 5 per 
cent; and this suggests that the increases in activity of the 
order of 1 per cent per year seen between 1972 and 1985 
continued until 1993.

The rates (per 10,000 persons) of discharges and deaths for 
men showed little change between 1972 and 1981, although 
there was a small increase for women (see Table 24.8). The 
HES data suggest that some increases in both men and women 
may have occurred between 1981 and 1991/92.

It seems likely that these small increases were principally 
due to increases in the numbers of very elderly people in the 
population, as well as increases in the rates in elderly people. 
For persons aged 75 and over the rates for FCEs recorded in 
HES for 1991/92 were 60 per cent higher than the rates for 
discharges and deaths recorded in HIPE in 1972. However, 
at younger ages these differences ranged from only minus 3 
per cent (at ages 0-4) to over 38 per cent (for ages 65-74) 
(see Figure 24.5).

Table 24.8

NHS hospital episodes for injury and poisoning, 
rates per 10,000 population, by sex

Year Source Males Females

1972 HIPE EAW 1,241 914
1981 HIPE I AW 1,265 1,005
1982 HIPE 1,285 1,003
1991/92 HES 1 1,495 1,253

Source: Hospital In-patient Enquiry Reports for 1972,1981,1982, and 
Hospital Episode Statistics for 1991/92
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Figure 24.5

Rates of hospital episodes of injury and poisoning, by 
age

5 ^ecent trends in types of accident

24.5.1 Road traffic accidents

In the 20 years between 1974 and 1993 the numbers of fa
tally injured and seriously injured RTA casualties in accidents 
reported to the police and recorded in STATS 19 data for Great 
Britain have both fallen by 45 per cent, from 6,876 to 3,814 
deaths and from 82,096 to 45,009 seriously injured casual
ties (see Figure 24.6). In contrast, the numbers of slightly 
injured casualties have risen marginally from 236,000 to 
257,000 (approximately 9 per cent).

During this period the population of Great Britain increased 
by 2 million (3.7 per cent); the number of motor vehicles

Figure 24.6

Recent trends in road traffic accident casualties

Source: Road accidents in Great Britain 1984,1993

increased by 7.8 million (45 per cent); and an index of all 
traffic increased by 78 per cent (DoT, 1975-94). Thus with 
respect to any measure of exposure, the fatal and seriously 
injured casualty rate has fallen by at least a half within a 20- 
year period.

Perhaps surprisingly, despite a variety of primary and 
secondary prevention initiatives aimed at different road user 
groups, all types of road users have benefited to a similar, 
though not identical, extent from the 20-year fall in the num
bers of road accident casualties. The greatest reduction was 
seen for car drivers (numbers: 33 per cent; rate: 68 per cent) 
and the least for pedal cyclists (numbers: 15 per cent; rate: 39 
per cent) (see Table 24.9). The discrepancy has been noted 
before and has raised questions of equity and interpretation 
of the benefits of legislation and regulations aimed at mak
ing car users safer - possibly at the expense of other vulner
able road user groups.

Equally interesting is the proportion of all RTA casualties 
with severe injuries (i.e. those recorded in STATS 19 as killed

Table 24.9

RTA casualties killed or seriously injured by road user 
type, numbers and rates per 100 million vehicle 
kilometres, 1974, 1993

Road user type 1974 1993
Numbers Rate Numbers Rate

Pedestrians 23,681 12,658

Pedal cyclists 4,448 *137 3.796 84

IW MV*
riders 13,445 418 6,351 152
passengers 1,265 528

Car:
drivers 21,468 13 14,278 42
passengers 17,774 8,553

Bus or coach:
drivers 131 59 1.3
passengers 1,488 666

Eight goods 
vehicle:

drivers 2,070 4 753 2.1
passengers 1,396 329

Heavy goods 
vehicle: *

drivers 1,005 535 1.9
passengers 288 100

All road users 88,979 48,823

Note: * = Two-wheeled motor vehicle.
Source: Road Accidents Great Britain 1984 and 1993
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Figure 24.7

Proportions of seriously injured RTA casualities who 
died, by user type

Source: Road accidents in Great Britain 1984,1993

or seriously injured) who died, which has remained nearly 
constant during the last 20 years, falling slightly during the 
1980s but rising again to its highest level in 1991 (see Figure 
24.7). To the extent that the definition and recording of seri
ous injury in STATS 19 has remained unchanged during this 
time, this constant proportion suggests that there has been 
little improvement in tertiary prevention - that is, in emer
gency services, medical care and rehabilitative services - dur
ing this period.

24.5.2 Home accidents

During the last 20 years the numbers of fatally injured home 
accident casualties recorded by ONS have fallen by 11 per 
cent for men and 42 per cent for women, and there are now 
approximately 4,000 fatal home accidents in England and 
Wales each year.

This is very similar to the number of fatal road traffic acci
dents. Part of this recorded decline could be artefactual as a 
result of declining numbers of deaths following falls at home 
being ascribed to the fall, rather than other complications, 
and this could explain the greater reduction for women than 
for men. However, the reduction in non-fall home accidents 
(under 25 per cent) has been nearly as substantial as for falls 
(under 34 per cent), and it seems, therefore, that there has 
been a real and substantial decline in home accident deaths.

However, in contrast to RTAs, in which the numbers of seri
ously injured casualties have fallen as dramatically as the 
number of fatalities, there is no evidence that the numbers of 
non-fatally injured home accident casualties who attend A 
and E departments have fallen. Indeed, HASS data suggest 
that these numbers have been increasing from approximately 
2 million per annum in the mid-1980s to 2.9 million in 1993 
(see Table 24.10). Because of the changing composition of 
the HASS survey and changing data collection methods, it is 

Table 24.10

Fatal and non-fatal home-accidents, 1974-93

Year Fatal Non-fatal home accidents, UK**
,.home .■

accidents, Estimated Estimated
E&W* attendances inpatient

at A and E, admissions
(‘000s) (‘000s)

1974 5,74’
1980 5,27b
1986 4,626 1,999 94
1987 4 210 2,102 109
1*988 .74,274 2,509 i.13
1989 4,080 2,750 142
1990 4,055 2,596 1.32
1991 4,078 2,634 140
1992 3,986 2.547 129
1993 2,882 146

Note: * - Source: ONS mortality statistics
** = Source: Home Accident Surveillance System

likely that some of this change is artefactual. Even if only 
casualties recorded by HASS as admitted to hospital are 
counted, similar to those classified as seriously injured in 
STATS 19 RTA data, the estimated numbers have increased 
by 55 per cent from 94,000 in 1986 to 146,000 in 1993.

Tn addition to the contrast between road and home accidents 
in the trend in numbers of seriously injured casualties, there 
is a contrast in the ratio of fatal to serious injuries, which is 
7-8 per cent for RTAs compared to 2.5-5.0 per cent for home 
accidents. This presumably reflects a substantially different 
injury severity distribution.

By far the largest component of home accident causes are 
falls and these have remained constant as a proportion of 
HASS numbers between 1986 (38 per cent) and 1993 (37 per 
cent).

24.5.3 Work accidents

The data series on fatal accidents was not affected by the 
introduction of RIDDOR. In the 12-year period between 1981 
and 1992/93 (HSE, 1988; HSC, 1995) an average of 593 per
sons each year were reported by HSE as fatally injured as a 
result of work activities, which represents approximately 5 
per cent of all fatal accidents. There appears to have been a 
general fall in the number of employees fatally injured at 
work; an overall increase in the number of work-related deaths 
in the self-employed; and an erratic but increasing number of 
fatal injuries to members of the public injured as a result of 
work activities.

The sharp rises in fatal accidents to members of the public in 
1985 and 1989/90 are accounted for by the Bradford Foot
ball Club stadium fire and the Sheffield Hillsborough 
football disaster, respectively (see Figure 24.8).
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Figure 24.8

Fatal accidents at work

Source: DoE and HSE, 1989 and 1992

The overall trend in employee accident rates for fatal and 
major injuries across all industries increased slightly between 
1981 and 1985 (HSE 1988), but between 1986/87 and 1992/ 
93 (HSC, 1993) it has been declining generally. The trends in 
fatal and major injury rates in energy and construction dropped 
sharply in 1988 and 1989, respectively (see Figure 24.9). The 
broad industrial classifications mask variations between in
dustries within each classification, but between 1986/87 and 
1992/93 the combined fatal and major injury rates among 
employees in all industrial sectors except agriculture, re
mained more or less constant or decreased. These rates will 
be influenced by differences in reporting levels but the pat
terns can be explained partly by contemporary changes in 
employment patterns away from hazardous activities like coal 
mining, and by an expanding service sector where the risks 
of injury are much lower. In the energy sector, the dip in fatal 
and major injuries during 1984 resulted, in part, by less ex
posure to risk caused by an industrial dispute in the coal min
ing industry, and the rise in 1988/89 is attributable to the Piper 
Alpha oil-rig disaster.

The overall patterns of work-related injury since 1986/87 have 
remained constant. Virtually all employees (98 per cent) and 
all the self-employed who were fatally injured in 1990/91 
were men. This reflects the occupational structure and expo
sure of men to high-risk occupations. In 1990/91, the sector 
with the highest non-fatal major injury risk for men was con
struction, with an overall rate of321/100,000 employees. This 
was more than four times the rate of the highest risk occupa
tion for women, which was agriculture, where the rate re
ported for the same period was 77/100,000 employees. These 
rates which are based on fatal and non-fatal injuries, are likely 
to be affected by under-reporting which is relatively high in 
both construction and agriculture. Major injuries in male em
ployees occur predominantly in those aged 25-34, whereas 
most major injuries in female employees, and fatal injuries 
in employed and non-employed groups, occur in the age-group 
45-54 years (DoE and HSE, 1992).

Figure 24.9

Fatal and major injury rates per 100,000 employees

‘Energy’ includes 167 fatalities in Piper Alpha disater in 1988/89 
'Energy' rates for 1984 were affected by industrial dispute in coal 
mining industry.
Data for 'All services: not included for 1981-85.
Source: DoE and HSE, 1989 and 1992

The most common cause of a fatal injury to an employee was 
a fall from a height. Slips or falls on the same level were the 
most common cause of a non-fatal major accident. The most 
common cause of all accidents to employees as reported are 
those which occur while handling, lifting or carrying. In 
1990/91, approximately three-quarters of all major non-fatal 
accidents to employees were fractures. Over half of all non- 
fatal major injuries to employees were to the upper limbs 
(arms, hands, wrists, fingers). In 1990/91, amputations, mainly 
of the fingers, accounted for a further 7.3 per cent of all 
major non-fatal injuries to employees (DoE and HSE, 1992).

Historically, accidents at work accounted for a much higher 
number of deaths, rising sharply from the mid-nineteenth cen
tury and peaking at an average of 4,556 each year between 
1910 and 1919 (around the period of the First World War) 
and rising again temporarily around the Second World War 
(DoE and Productivity, 1971), presumably reflecting the na
ture of the workforce and changes in exposure due to the 
diversification towards industries for military support serv
ices and armaments (see Figure 24.10).

Extreme caution has to be exercised in interpreting statistics 
in the dynamic context of a historical period affected by sig
nificant changes in legislation and enforcement practices, 
contraction and expansion of industries, and considerable 
variation in reporting of non-fatal injuries. Figures available 
before 1974 for persons killed in work-related accidents are 
not directly comparable with recent data, but have been in
cluded as background to illustrate that, through regulation 
and changes in exposure to risk in employees, dramatic 
reductions in fatal accidents to employees resulting from work 
activities in Britain have occurred during the twentieth 
century.
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Figure 24.10

Annual average number of fatal accidents at work

Source: Department of Employment and Productivity, 1971

24.5.4 Sports and leisure

An average of 180 fatal accidents (including deaths by drown
ing) occurred each year in the period 1986-92 in England 
and Wales while taking part in sporting and leisure activities 
(OPCS, 1985-93) (see Figure 24.11). It is estimated that 10 
million injuries in sports and exercise occur each year in the 
United Kingdom population aged 16-45 years which result 
in some restriction of daily activities (including work) or in 
treatment being sought from a third party (Nicholl et al., 
1993). In fatal and non-fatal sports injuries, young men aged 
15-24 predominate. The activities with the highest risk of a 
fatal accident are air sports and climbing. Most water sports 
also have a relatively high risk. In popular participation sports, 
most injuries occur in soccer, but rugby has a substantially 
higher risk of a fatal or serious injury occurring. Horse-rid
ing has a fairly low risk, but if an injury does occur it is more

Figure 24.11

Fatal accidents (including drowning) occurring in 
sports and leisure

likely to be serious than in other activities. Only 7 per cent of 
all sports injuries attend an A and E department and the GP is 
the medical practitioner consulted most frequently (Nicholl 
et al., 1993).

The risk of drowning is small but more than three quarters of 
incidents involve young men aged 15-24 years. Unprotected 
open water and streams are where more than one third of all 
incidents occur. The numbers of drowning incidents for the 
three years 1991 to 1993 were the three lowest ever recorded, 
but the incidence can be affected by periods of good weather 
(RoSPA, 1993).

24.6 Discussion

Despite numerous difficulties in interpreting trends in data 
which have been compiled on accidents there are some clear 
and striking features.

First, over a long period of time there have been considerable 
improvements in accident fatality rates, although these have 
mostly been confined to children 0-14 and men aged 25-74 
years. The causes which have seen the most benefits in the 
long term are deaths from fires, drowning in the early part of 
the century, and death recorded from falls in the later part, 
though this may be a largely artificial effect.

In recent years there have also been considerable reductions 
in accident fatality rates, despite the growth of motor vehicle 
travel. This has happened largely because substantial reduc
tions in RTA fatality rates per kilometre travelled have out
weighed the growth in traffic, and because there have been 
considerable reductions in both home and work accident 
fatalities. The reduction in fatalities resulting from work ac
tivities in employees, which will have contributed to the trend 
in men aged 25-74 years, will be associated with the shift 
away from relatively dangerous heavy industrial occupations, 
such as coal mining, towards lighter service-types of work 
where the risk of major injury is much lower, as well as to 
improvements in safety.

With regard to morbidity, while it is clear that the number of 
seriously injured RTA casualties has fallen at the same rate as 
fatalities, this is not so for home accidents. The numbers 
recorded by HASS as admitted to hospital following attend
ance at an A and E department as a result of a home accident 
appear to have been rising slowly in recent years while 
fatalities were falling. This represents the general picture, 
which appears to show that in contrast to the mortality data, 
such morbidity data as there are show that the numbers of 
patients being treated by GPs and hospitals following inju
ries and poisonings are not declining at all. In fact, these data 
on episodes of GP and hospital care appear to suggest that 
during the last 20 years there has been a steady increase in 
morbidity from IP. This is in complete contrast to mortality 
data, which show a reduction from 22,624 deaths in 1971 to 
17,943 in 1990. Most of this reduction occurred in accidents 
with little changes in the numbers of non-accidental causes. 
There are three possible explanations for the apparent con
flict in the morbidity and mortality data. Firstly, decreasing 
fatality rates, despite increasing numbers of casualties, could
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be the result of better tertiary prevention - particularly im
provements in trauma care services. However, the lack of 
evidence of any improvement in the RTA case-fatality rate, 
and only small improvements in the last 40 years in the death 
rate from head injuries in falls, suggests that improvements 
in trauma care services are not the main cause.

Secondly, there is a possibility that the casualty severity dis
tribution has changed as a result of the effect of secondary 
prevention initiatives. Secondary prevention could decrease 
the numbers of fatalities but leave the number of casualties 
seeking medical care comparatively unaffected. However, in 
this case we might have expected improvements in case fa
tality ratios in RTAs, where there have been numerous sec
ondary prevention initiatives, such as seat belts (Christian 
and Bullimore, 1989; Harvey and Durbin, 1986) pedal (Wood 
and Milne, 1988) and motor cycle helmets (Watson et al., 
1981), and vehicle engineering (Chinn, 1991; Zadar and 
Ciccone, 1993) but not in home accidents, where initiatives 
have been almost exclusively in primary prevention, which 
would not be expected to alter the case fatality ratio. Since 
the empirical evidence suggests the opposite effect, with no 
change in the case-fatality ratio in RTAs and a reduction in 
home accidents, it is unlikely that this is the explanation of 
the changing accident mortality and morbidity patterns.

Thirdly, episodes of care could be occurring at a lower thresh
old of severity of injury, with patients seeking medical atten

tion from both GPs and hospitals with comparatively minor 
conditions. It is well known, for example, that despite 
relatively unchanging general mortality levels there is an in
creasing demand for health services, which may reflect both 
changing patient expectations and changes in access to serv
ices. There is no reason to expect that demand for medical 
care following accidents should show a different pattern of 
change.

Finally, there are undoubtedly some problems with the mor
bidity data themselves. The trend in hospital episode rates 
are unclear because of changes to HIPE, and then the later 
introduction of HES. HAS S data on A and E attendances have 
also not been collected in a stable and consistent way for 
long enough to ensure that the trends are reliably identified. 
The GP morbidity data have been collected consistently but 
unfortunately consultations have not been classified by 
severity of condition consistently over the three surveys.

Plainly the lack of reliable, consistent and accurate data on 
morbidity following accidents is one of the chief difficulties 
facing the identification and implementation of successful 
prevention initiatives. However, it is equally clear from wells 
documented successes in the primary and secondary preven
tion of Road Traffic Accidents (Broughton and Stark, 1987; 
Broughton, 1987; Sabey, 1980,1995) that a great deal can be 
achieved in this direction.
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Summary

Mortality has been improving throughout the century. The decline continues each decade. Most recently the decline 
has been gieatest for those aged 45 64 and least lot those aged 20- 14.

- Between 1970 and 1972, and 1990 and 1992, both men and women gained an extra 3 years of life expectancy at age 
15 and an extra year at age 65.

- There has been no comparable increase in the number of years of healthy life.

- There has been no improvement in the last decade in the proportion of adults reporting a long-standing illness or 
short-term illness.

- Over the 4 years of the new national health survey there has been no evidence of any reduction in the proportion of 
adults with one or more nsk factors for heart disease.

- In 1968 almost two fifths of adults had no teeth. This had reduced to one fifth in 1988.

- It is important to monitor health-related behaviour as well as health itself. Cigarette smoking has reduced 
considerably since the 1970s but there has been little change among men and women aged 16-24 during the last 
10 years.

- Alcohol consumption has been reasonably stable among men, but is rising among women.

- There is no evidence that rates of physical activity are currently increasing.
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Introduction

This chapter aims to look at more general measures of health 
among adults. It tries to answer the question ‘Are we 
healthier?’ for different age- and sex-groups within the adult 
population. A similar approach was taken in the recent re
view of children’s health (Dotting, 1995).

Ideally there should be a way of bringing together different 
measures of health to form a composite index, but this has 
not, as yet, been achieved. Instead we look at three aspects of 
health - mortality, morbidity and health status - and some 
behaviours known to have an impact on health. In general 
this chapter covers only those statistics which directly meas
ure health, rather than those derived from the use of health 
services (see Chapter 5). It focuses on the last 10-20 years 
and uses data from registration systems, sample surveys and 
the 1991 Census.

Signs of improved health

• all cause mortality for all women and men under 30 
and 40 and over

• certain cancers (see Chapter 4 and 17)
• life expectancy at all ages
• dental health
• smoking in older adults

Signs of worsening health

• all cause mortality for men aged 30-34
• certain cancers (see Chapters 4 and 17)
• proportion overweight and obese

Little sign of change in health

• all cause mortality for men aged 35-39
• self-reported acute and chronic morbidity
• healthy life expectancy
• risk factors for heart diseases
• physical activity
• smoking in young adults

25.2 M°rtality

All cause mortality has been discussed at length in Chapter 
3. This is the measure most commonly used to demonstrate 
the continuing improvement in population health since death 
registration began in the nineteenth century. Figure 25.1 and 
Table 25.1 demonstrate how mortality has improved in just 
the most recent 10 years. However, as can be seen, not all 
age- and sex-groups have improved to the same extent. The 
general pattern for men and women is the same. Those adults 
aged 15-19 and 45-64 have experienced the greatest improve
ment in mortality and those aged 20-44 the least.

Apart from the latter group, men’s rates have generally 
declined more than women’s. For example, among the young
est men, aged 15-19, the death rate fell by 30 per cent be
tween 1984 and 1994. The comparable figure for young 
women was 22 per cent. For men and women aged 70-74 the 
decreases were 17 per cent and 10 per cent respectively. In 
absolute terms, of course, men, at every age, have higher death 
rates than women. This can be seen in Table 25.1 and is one 
clear indication that, in terms of mortality, men have poorer 
health than women.

The lack of change in mortality among young adults has been 
the subject of detailed investigation (Dunnell, 1991; Chief 
Medical Officer, 1993). Among men, deaths related to HIV/ 
AIDs and suicides have largely counterbalanced reductions 
in deaths from cardiovascular causes and accidents. The pic
ture for women is less clear. However, in the most recent 
years, mortality for young men and women has generally 
begun to decline as it had been doing prior to the mid-1980s.

Another way of using death rates to produce a general meas
ure is to calculate life expectancies. These can be calculated 
from any age after birth. For example, between 1970 and 1972, 
and 1990 and 1992, life expectancy at birth for males rose 
from 69 to 73 years and from 75 to 79 for females (OPCS, 
1994). Having survived infancy and childhood, life

Figure 25.1

Age-specific death rates for males and females as a percentage of rates in 1984,1984-94, England and Wales

Percentage

Table 25.1

Deaths rates per 1,000 population by age and sex, 1984-1994, England and Wales

\ge group 1984 1994 % change 84.94

Males Females Males Females Males Females

All ages 11.6 11.1 10.5 10 8 -9 5 -2.8

Under 1 ’ 1(16 8.3 6.9 5.4 -34.7 -35.2
1-4 0 5 0.4 0.3 0.3 -35.9 -29.6
5-9 0.2 02 0.2 0.1 -33.9 -38.8
1-14 03 0.2 0.2 0.1 -30.8 -30.0

15-19 07 0.3 0.5 02 -30.2 -22.2
20-24 0.8 0.3 0.8 0 3 -8.3 -8.0
25-29 0.8 0.4 0.8 0.3 -3.0 -18.8
30-34 0.9 0.6 1 0 0.5 72 -11.7

35-39 1.3 0.9 1.3 0.8 0.1 -8.9
40-44 2.1 1.4 2.0 1 3 -7.7 -7.8
45-49 4.0 25 2.9 2.1 -26.7 -17.0
50-54 7.0 Mwil 3.4 -25.5 -21.4

55-59 12.7 7.3 9.1 5.3 -28.4 -26.6
60-64 21.6 II.5 16.0 9.4 -26.0 -18.4
65-69 34.9 18.4 27.7 16.0 -20.6 -12.7
70-74 54.4 29.1 45.4 26.3 -16.5 -9.6

75-79 84.7 48.1 73.1 43.3 -13.6 -10.0
80-84 129.7 81.4 113.0 "2 5 -12.9 s -10.9
85+ 213.6 167.3 188.5 146.6 -11.8 -12.4

Notes: 1. 1984 rates are based on death registrations; 
1994 rates on death occurrences

2. Deaths per 1,000 live births

expectancy in males at age 15 in 1990-92 was another 59 
years, whilst for females it was 65 years. These compared 
with 56 and 62 respectively in 1970-72, giving increases of 
3 years.

Even at age 65, life expectancy has increased by 1 year for 
both men and women over the past 20 years. Thus, men aged 
65 can expect an average increase in their life expectancy of 
a further 14 years, from 13 years in 1970-72, contrasting with 
women’s increased expectancy of 18 years, from 17 years in 
1970-72. These improvements result from the declining 
mortality rates in the elderly noted earlier.

25 3 W*U  we t>e healthy in old age?

One of the questions raised by continuously decreasing mor
tality, is whether this merely leads to an increase in the number 
of years spent with disabling chronic degenerative diseases. 
For example, if the incidence of stroke remains the same over 
time, but survival improves, there will be an increase in total 

life expectancy but no increase in life free of stroke. In recent 
years, considerable work has been carried out on methods of 
calculating ‘healthy life expectancy’ so that trends and com
parisons can be drawn. This work has now been drawn to
gether (Bone et al., 1995).

One method of calculation uses information from the ONS 
General Household Survey (GHS, annual) to determine the 
prevalence of limiting long-standing illness. The GHS pro
vides statistics for a large sample of the population for each 
year since the early 1970s. Figure 25.2 shows the trends in 
life expectancy and healthy life expectancy for men and 
women at age 65. For men, in contrast to the steady increases 
in life expectancy, health expectancy remained almost con
stant between 1976 and 1992, at about 7 years. There may 
have been an increase from around 9 years to almost 10 years 
for women in 1991-92.

Thus, the extra years of life gained by the elderly may be 
extra years with a disability, not extra years of healthy life. 
This has major implications for the planning of health and 
social care by services and families of the elderly.
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Source: Bone et al.

25.4 Morbidity

(c)

Source: General Household Survey, 1975-1994

25. Long-standing illness

176

Figure 25.4 shows the proportions of men and women of dif- 
ferent ages who reported a long-standing illness. As can be 
seen, the prevalence rises in each subsequent age-group from 

(a)
(b)

Figure 25.4 shows how these three measures of morbidity 
varied between age-groups in the period 1991-94.

Figure 25.3 shows moving 3-year averages for adults from 
1979 to 1992. As can be seen, and in contrast to mortality, 
there has been no overall improvement in health as measured 
by the GHS questions. Figure 25.3 includes adults under 75 
years old; there is no difference between men and women in 
the proportion reporting a long-standing illness. Also the dif
ference for limiting long-standing illness is small. These find
ings hold for each age-group and have been remarkably stable 
over the time period of the survey. Acute illness - measured 
by ‘restricted activity in the last 2 weeks’ - is, however, sig
nificantly more common among women. This is also true for 
all age-groups.

The previous section has illustrated the importance of meas
ures of ill health and disability in conjunction with our knowl
edge about mortality trends. Most information about trends 
in health status comes from large national surveys, most im
portantly the GHS.

the existence of long-standing illness;
whether this limits peoples’ activities at all - limit
ing long-standing illness;
acute illness ■ the restriction of activity in the 
previous 2 weeks.

The GHS collects each year information about three types of 
morbidity: 

Figure 25.2

Life expectancy and healthy life expectancy at age 65, England and Wales, 1976-92

Figure 25.3

Percentage of people with limiting long-standing illness, 
long-standing illness, and cutting down on usual 
activities in last 2 weeks (3-year moving average)

Pen entage nJ British population age 15 74. age standardised to stand
ard European population.
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less than a tenth of those aged 16-24 to about six tenths of 
those aged 85 or more. However, there are no differences 
between men and women of similar ages except among those 
aged 75 years and over. This again is in contrast to mortality 
rate patterns.

In 1988 for the first time for many years, answers to the ques
tion ‘What is the matter with you?’ were coded. Table 25.2 
first gives the proportion of men and women in different age- 

groups who reported a long-standing illness. It then gives the 
proportions with a long-standing illness affecting four 
systems of the body: musculoskeletal, circulatory, respira
tory and digestive. These were the most commonly reported. 
Finally it shows the average number of conditions mentioned 
by those with a long-standing illness. Among women the 
average number of conditions was 1.2 for those aged 16—44 
years, rising to 1.7 for those aged 75 years or more. The pat
tern for men was similar.

Figure 25.4

Percentage with long-standing illness, 1990-94. by age and sex

Table 25.2

Long-standing illness among men and women of different ages, Great Britain 1988

Men Women

Age-group Age-group
16-44 45-64 65-74 75+ 16-44 45-64 65-74 75+

Proportion with any long
standing illness, disability or
infirmity 25% 44% 59% - 61% 24% 43% 60% 71%

Proportion with different 
types of conditions: 

musculoskeletal 9% 18% 22%. 22% 7% 20% 31% 40%
circulator) 2% 14% 25%. 22% 2% 11% 23% 26%
respirator) 7% 7% 10% 13% 5% 6% 9% 8%
digestive 2% 5% 8% 9%. 2% 5% 7% 10%

Average number of 
conditions mentioned b\ 
those with a long-standing 
illness 1.2 1.4 1.6 1.2 1 4 tMII! 1.7

Number of people = 100% 4.963 2,700 1,037 582 5,218 2,787 1,283 1,084

Source Office for National Statistii j
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In the GHS, as in the ONS disability survey (Martin et al., 
1988), conditions of the musculoskeletal system were the most 
commonly reported. In the disability survey, where all 
disabilities were asked about specifically, ear complaints and 
eye complaints were the next most common, but they were 
not reported frequently in response to the more general GHS 
question. The second most common type of chronic illness 
reported in the GHS was conditions of the circulatory sys
tem. These were reported by 2 per cent of adults aged 16-44 
years and about one quarter of those aged 65 years or more. 
Conditions of the respiratory system came next. For men, the 
proportion with these conditions rose from 7 per cent of those 
aged 16—44 years to 13 per cent of those aged 75 years or 
more; the corresponding figures for women being 5 per cent 
and 8 per cent.

Looking at the proportions of men and women reporting the 
different types of long-standing conditions, the striking find
ing is the similarity between them. Two differences stand out| 
First, 40 per cent of women aged 75 years or more reported a 
long-standing disease of the musculoskeletal system. This 
applied to only 22 per cent of men aged 75 years or more. 
Part of this difference is likely to be related to the relative 
proportion of very elderly among women aged 75 years or 
more. Second, these elderly men reported a higher prevalence 
of respiratory disorder than women aged 75 years or more, 
13 per cent compared with 8 per cent. This is likely to reflect 
differences in lifetime smoking behaviour between men and 
women.

In 1991 the Department of Health began a new annual health 
survey in England, which has been repeated every year. Four 
reports have been published to date. That for 1993 (Bennett 
et al., 1995) provides preliminary evidence about trends in, 
for example, blood pressure and obesity. Previous studies have 
provided comparable measures of overweight adults in the 
population enabling a longer-term comparison to be made. 
One of the Health of the Nation targets is to reduce the pro
portion of adults in the population who are obese.

The recent report (Department of Health, 1995) has drawn 
together the results of all the surveys. As discussed in Chap
ter 7 (see Figure 7.15), rather than becoming slimmer, the 
adult population is becoming more overweight. For exam
ple, in 1980, 68 per cent of women were underweight or of 
acceptable weight. By 1993 this had fallen to 54 per cent. A 
similar picture exists for men.

The survey measures four major risk factors for cardiovascu
lar disease - current regular smoking, high blood pressure, 
physical inactivity and raised total cholesterol. One in five 
men and women had three or four of these risk factors, while 
only one in 10 had none (Colhoun and Prescott-Clark, 1996). 
Over the four years that the survey has been carried out, 1991— 
94, there is no evidence of any reduction in the proportion of 
the population with one or more risk factors for heart dis
ease. Further annual surveys will provide valuable longer- 
term trend data about certain specific indicators of morbidity 
and health status.
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25.6 Mental illness

Mental illness is a major cause of morbidity and disability. 
However, neither the GHS nor the health survey are designed 
to cover this difficult-to-measure aspect of health. However, 
in 1993/94 the Department of Health, the Scottish Home and 
Health Department and the Welsh Office sponsored ONS to 
carry out a benchmark survey of psychiatric morbidity in 
adults. The first report (Meltzer et al., 1995) identified con
siderable morbidity among the population in private house
holds. For example, 18 per cent of women and 12 per cent of 
men aged 16-64 reported significant neurotic symptoms such 
as fatigue, sleep problems and irritability. Eight per cent of 
men and 2 per cent of women were dependent on alcohol.

Figure 25.5 summarises the findings of this prevalence study. 
It is based partly on an unpublished analysis (Meltzer, per
sonal communication) of the proportion of different age- and 
sex-groups who were found to have any of the psychiatric 
disorders measured in the survey. Those included were neu
rotic and psychotic disorders, and drug and alcohol depend
ence. Disorders of all levels of severity are included. But some 
conditions, such as anorexia and bulimia nervosa, presenile 
dementia, organic psychoses and personality disorders, were 
excluded. The shaded parts of the histogram represent the 
prevalence of neurotic disorders.

Among all ages up to 54 the proportion of women reporting 
neurotic disorders is greater than the proportion of men, 
around 20 per cent compared with around 13 per cent. For 
those aged 55-64 the proportions are very similar, around 13 
per cent for both men and women. However, this major dif
ference between the sexes is greatly reduced when all 
psychiatric disorders are considered. This is because

Figure 25.5

Prevalence of any psychiatric disorders, and, within 
that, any neurotic disorder, by age and sex, Great 
Britain

‘Psychiatric disorder’ includes neurotic disorder in past week, functional 
psychoses, alcohol dependence in past 12 months.

‘Neurotic disorders’ include anxiety and depressive disorders, depressive 
episodes, phobias, obsessive-compulsive disorders and panic disorders

Source: Meltzer et al., 1996 and personal communication 

dependence on alcohol and/or drugs is much more common 
among men than women at all ages. For example, among 
20-24-year-olds, men have a higher prevalence of any disor
der than do women - but less than half of it is accounted for 
by neurotic disorders. These account for most of the psychi
atric morbidity in all age-groups of women.

25.7 Dental health

Dental health is another aspect of adult health that has been 
monitored regularly by surveys, including a standardised den
tal examination as well as questions relating to dental health. 
The most recent in the series was carried out in 1988 (Todd 
and Lader, 1991) (see Figure 25.6). The figure takes one 
indicator of dental health, the proportion with no natural teeth,

Figure 25.6

The proportion of edentulous adults in England and 
Wales, 1968-88 by age

Source: Todd and Lader, 1991.

and compares it with the situation 10 and 20 years previ
ously.

The proportion of edentulous adults in England and Wales 
fell from 37 per cent in 1968 to 29 per cent in 1978 and 20 
per cent in 1988. This improvement occurred in all age- and 
sex-groups. In general, women are more likely to lose all their 
teeth than men. In 1988,25 per cent of women were edentu
lous compared with 16 per cent of men.

25.8 Health-related behaviour

People’s eating, drinking, smoking and exercise behaviours 
are known to be related to a wide variety of illnesses and 
health states. Therefore, it is essential to monitor key aspects 
of health-related behaviour. Many behaviours affecting health 
may be influenced by various policy initiatives; for example, 
smoking may be influenced by health promotion/education, 
taxation or policy regarding advertising.

The GHS has been the traditional vehicle for some of this 
monitoring. Smoking has been included since 1972 and con
sumption of alcohol since 1978. Overall, smoking among both 
men and women has been decreasing steadily for the last 20 
years (see Figure 25.7). But the overall improvement obscures 
differences in trends between age- and sex-groups. There has 
been little change among men and women aged 16-24 dur
ing the last 10 years.

Smoking rates are now very similar for both men and women 
in all age-groups. However, men are somewhat more likely 
than women to smoke 20 or more cigarettes a day - 12 per 
cent compared with 8 per cent in 1994 (GHS, 1996).

Alcohol consumption is also measured every other year in 
the GHS. Figure 25.8 summarises the changes in the propor
tions of men and women drinking more than the recommended 
sensible levels (these were the levels that applied in 1994). 
Since 1984, alcohol consumption levels (units per week) have

Figure 25.7

Prevalence of cigarette smoking by sex and age, Great Britain, 1974-94

Percentage

16-19 20-24 25-34 35-49 50-59 60 and over

1974
1984
1994

Age

Women

Age

Source: General Household Survey' 

179



The Health of Adult Britain: 1841-1994

Figure 25.8

Alcohol consumption: percentage of men and women drinking more than the recommended sensible levels, Great 
Britain, 1984-94

Women

% above 21 units (men) or 14 units (women) 
i % above 50 units (men) or 35 units (women)

Source: General Household Survey

remained fairly constant for men, while for women there has 
been a gradual shift towards increased levels of consump
tion. Nevertheless, the latest figures, for 1994, show that 
women were still twice as likely as men to be non-drinkers 
(14 per cent compared with 7 per cent) and half as likely to 
drink more than moderate amounts (13 per cent and 27 per 
cent respectively). In 1994, just over one in four men drank 
more than the recommended current sensible level of 21 units 
per week and one in 20 men drank more than 50 units per 
week. This masks differences between age-groups; for ex
ample, 35 per cent of men aged 18—24 drank more than 21 
units per week in 1994 compared with 17 per cent of men 
aged 65 and over. The comparable figures for women were 
20 per cent and 7 per cent.

The 1993 GHS (GHS, 1995) reviews trends in participation 
in sports games and physical activities (in the last 2 weeks). 
Among women, walking, keep-fit/yoga and swimming are 
the three most common activities for all age-groups. For men 
aged 16-19 the top three are cue sports (snooker/pool/bil- 
liards), walking and soccer; among ages 45=59 walking, cue 
sports and swimming are preferred. Vigorous activities and 
sports were generally played by small proportions of people. 
For example, in 1993,7 per cent of men had done running, 9 
per cent soccer and 3 per cent squash. The figures for women 
were 2 per cent running and 1 per cent squash. In contrast, 45 
per cent of men and 37 per cent of women had done any 
walldng. (Walks were recorded if they were 2 or more miles 
and walking for the Sake of walking.) Figure 25.9 shows trends 
over time for different age-groups; Table 25.3 gives more 
details for men and women.

Following a significant increase between 1987 and 1990, 
overall rates of participation in sport in 1993 were similar to 
those repotted in 1990. The proportion of adults who said 
that they had participated in at least one activity in the 
4-week reference period rose from 61 per cent in 1987 to 
64 per cent in 1990 and remained at a similar level in 1993.

Figure 25.9

Trends in 4-week participation rates by age, 
Great Britain, 1987,1990 and 1993

Source: General Household Survey.,

Summary

This chapter has not sought to put forward a particular health 
definition nor attempted to provide a single measure of health. 
Rather, it has taken examples from the wide range of indica
tors available at national level to fry to answer the question 
‘Are we healthier?'’ At a simple level, the answer could be 
that almost universal improvements in mortality rates and 
increasing life expectancy suggest that we are indeed healthier. 
However, surveys of reported and measured health status 
suggest there is no comparable general improvement in health. 
In addition, several behaviours related to poor health show 
little sign of change. The answer to the question can only be 
that some things are better, some worse and some have stay ed 
the same.
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Table 25.3

Trends in participation in sports, 'games and physical activities in the 4 weeks before interview by sex: 
Great Britain ,1987,1990 and 1993

persons aged 16 and over

Active sports, games and Men Women
physical activities*

1987 1990 1993 1987 1990 1993

Percentage parcipating in the 4 weeks before interview

Walking 41 A 45 35 38 37
Any swimming 14 ' 15 15* 16
Swimming: indoor io 11 12 77 13 74
Swimming: outdoor 4 4 4 3 4 3
Snooker/pool/billiards 27 24 21 5 5

Keep fit/yoga 5 Iglgjl 12 16 17
Cycling 10 12 itjjli 7 - / 7
Darts 14 9 4 "47^ 3
Weight11 ifting/training j|l|l 8 gw 2 2 3
Golf ||||| 1 2 2

Running (jogging etc.) S, : 8 3 Mm 2
Any soccer 10 10 9 0 o ’
Tenpin bowls/skittles Mil 5 Mil 1 3
Badminton 4 4 3 3 3 2
Tennis 2 1 2 2

Fishing 4 4 0 0 ' 6
Lawn/carpet bowls 2 3 1 MO 2
Squash » |tf|| 4 3 1 7
Table tennis 3 2 X i 1
Horseriding 0 0 1
Cricket 2 2 0 0 0

At least one activity 
(exc. walking)! 57 58 57 34 39 39

At least one activity! 70 73 72 ~ 52 57 57

Base = 100% 9,086 S.779 8,062 10,443 9,455 . 9,490

* Includes only activities in which more than 1.0% of all adults participated in 4 weeks before interview in 1993: 
t Total includes those activities not separately listed

Source: General Household Survey
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The health and health care of older adults in 
England and Wales, 1841-1994

By
Emily Grundy

Summary

- In 1841 the over-55s accounted for 10 per cent and the over-75s for 1 per cent of the population. In 1991 these 
proportions were 26 per cent and 7 per cent.

- Much of this change has been due to long-term falls in fertility, but falls in death rates are now an increasingly impor
tant cause of further population ageing.

w Over the period as a whole, survival to and beyond 55 and 75 has increased dramatically. Over half the girls born in 
1911 survived to age 75, compared with fewer than a fifth of those bom in 1841.

- Mortality rates began to fall in the early twentieth century. For men improvement was slower and more intermittent - 
until recently - than for women.

- Recent improvements in mortality have been substantial. Between 1971 and 1991, two and a half years was added to 
men’s further life expectancy at age 55 - the same as the gain lx i en 1851 mil 1961

- Health care for the elderly has changed dramatically over the period, with hospitals replacing workhouses, pensions 
replacing Poor Law relief and with the establishment of the NHS and development of geriatric medicine.

- The rate of institutionalisation among elderly people, whether due to poverty or ill health, rose from 1841 up to the 
first quarter of the twentieth century, since when it has generally fallen - except in the past decade.

- Although their mortality is lower, women report more ill health than men and rates increase with age.

- Reported rates of long-term illness since the early 1970s show no improvement, but this may be due to changes in 
health expectations. There is some suggestion that rates of serious disability may have fallen.

- There is a need for more data on the health of the elderly, with consideration taken of individuals’ history and environment.

Introduction

Many of the health problems of older adults may have more 
to do with a poor environment and cumulative exposure to 
various hazards than with the effects of ageing (senescence) 
alone. In this chapter our primary concern is with document
ing and interpreting trends and differentials in the health of 
adults aged 55 and over, rather than distinguishing these sepa
rate contributions, but they cannot be ignored altogether. 
Changes in the absolute and relative size of the older popula
tion, and in its demographic composition, are also discussed, 
particularly given current concerns about the implications of 
population ageing for family support of older people and 
health care expenditures.

26.2 Ageing and senescence

26.2.1 Background

The conventional meaning of senescence relates to changes 
which are particularly associated with the post-reproductive 
period of life, and which threaten the viability of the organ
ism. Senescence is associated with reduced physiological 
adaptability and the eventual outcome of this process is death. 
Its start remains debatable, but many authorities suggest 
adolescence or early adulthood, largely because the risk of 
death increases exponentially with age throughout adult life 
(Evans, 1985; Kirkwood, 1988; Olshansky and Carnes, 1996). 
However, this pattern is less evident in cohort than in period 
mortality data, and weakens in extreme old age (Grundy, 
1992a; Barrett, 1985,1986; Thatcher, 1981). The pace of de
terioration of different body systems varies considerably, and 
ageing is a process involving social and behavioural, as well 
as biological change, hence defining its onset is problematic 
(Shock, 1983). Selective survival further complicates the 
study of age-related change.

Indeed it may not be possible, or appropriate, to distinguish 
‘normal’, ‘healthy’ and ‘pathological’ ageing. Progressive 
degenerative processes, such as loss of muscle strength with 
ageing, may be slowed or reversed through physical training 
(Aniannsson and Gustafsson, 1981). Longitudinal studies 
have shown that there are groups of elderly people whose 
function improves over time (Strawbridge, et al., 1992). Our 
ability to distinguish between ‘intrinsic’ and ‘extrinsic’ fac
tors, and their interaction in disease processes, is also limited 
by the extent of current scientific knowledge.

However, although chronological age itself is not a very reli
able predictor of performance or health in individual adults, 
age may be a quite sensitive indicator at the population level 
(Siegel, 1992).

26.2.2 Defining later life

In this chapter we consider the health of adults aged 55 and 
over. Where possible, and appropriate, those aged 55-74 are 

distinguished from those aged 75 and over. This differs from 
the usual choice of 60 or 65 to distinguish elderly and other 
adults, coinciding with retirement age, currently 60 for women 
and 65 for men in England and Wales. Townsend and others 
have argued that old age, or at least dependency in old age, is 
primarily a social construction peculiar to advanced indus
trial societies, which is largely imposed through compulsory 
retirement at fixed ages (Townsend, 1981; Walker, 1980; 
Phillipson, 1982). This has been challenged by Johnson 
(1989), but most agree that social mores influence percep
tions of the age at which others, if not oneself, become 
elderly. However, the 60-65 boundary has blurred with the 
spread of early retirement and unemployment. Over 70 per 
cent of 64-year-old men were working or seeking work in 
1977 (Parker, 1980). In 1988 there was a much greater spread 
of retirement ages and only a third of men aged 64 were eco
nomically active (Bone et al., 1992). The usefulness of 
retirement age as a boundary is also limited here, because 
our investigation spans a century and a half, and there have 
been major changes in working patterns and pension schemes.

The age of 60 or 65 is no watershed from a health or health 
services perspective, at least in contemporary England and 
Wales. Reported long-standing illness shows gradual increases 
throughout adulthood, with a more rapid escalation after the 
ages of 70 or 80. Other indicators, such as hospital admission 
rates, start to increase from about the age of 50 (Evans et al., 
1992). Most departments of geriatric medicine which oper
ate an age-related referrals policy define their target popula
tion as those over 75 or even 80 (Horrocks, 1982).

Clearly on any criteria (for example, income and marital sta
tus) there is a huge difference between contemporary people 
at ages 55 and 75. The concept of a ‘Third Age’ has recently 
gained prominence, intermediate between a ‘Second Age’ 
dominated by the concerns of paid work and child-rearing, 
and a ‘Fourth Age’ of increasing'dependence and frailty 
(Laslett, 1989). While the ‘Third Age’ is functionally, rather 
than chronologically, defined, the age-group 50-74 or 55-74 
is often used as an age-bounded equivalent, as in the recent 
Carnegie Inquiry into the Third Age (Carnegie Inquiry, 1993). 
The concept of a Third Age has been challenged, however, 
because it is unclear how distinctive within adult life it is, 
and because many of the negative stereotypes about ageing 
and old age are merely transferred to an older age-group 
(Bury, 1992).

Such a stage of life is a contemporary phenomenon and his
torically would have been enjoyed by at most a small privi
leged elite. F B Smith has argued that in the nineteenth cen
tury ‘middle age settled into old age around 45’ (Smith, 1979, 
p. 316). Bourdelais has also argued that age cannot be 
regarded as an ahistorical variable and that ‘as the nature of 
old age has changed, so the calculation of the proportion of 
“elderly” persons must depend on a changing threshold of 
entry to old age’ (Bourdelais, 1993, p. 178). Similarly, some 
commentators on ageing in contemporary less developed so
cieties have suggested adopting a lower threshold for ‘old 
age’ (Tout, 1989).
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Figure 26.1

Age at which 15 years of life remain, by period and sex

1841 51 61 71 81 91 1901 11 21 31 41 51 61 71 81 91 
Year

Other commentators, however, caution against assuming that 
people in the past were ‘old’ when still young, and studies of 
health in later life in contemporary less developed Countries 
show a picture of age-related change fairly similar to that in 
England and Wales and other developed countries (Smith, 
1991; Heikkenen et al., 1996). Undoubtedly, however, atti
tudes to ageing, as well as the experience of later life, have 
changed' considerably, even recently. As One 70-year-old re
spondent in a 1965 survey commented1:

/ remember my mother as a little old lady in black 
with a white cap — yet at the time she could only have 
been .forty. Nowadays they are still young at sixty. 
(Harris, 1987, p. 479).

Siege) has suggested a measure of ‘old age’ based on average 
years of life remaining (Siegel, 1992). If the age at which, on 
average, 15 years of life remain is chosen, then ‘old age’ for 
men in the mid-nineteenth century began at 55 or 56, com
pared with 58 for most of the first half of the twentieth cen
tury and 60 in 1971 (see Figure 26,1). Among Women in the 
nineteenth century this ‘threshold’ was about 2 years higher 
at 57 Or 58; in 1921 it had reached 61 and by 1971 it was 66.

26.2.3 Population ageing and demographic transition

Chapter 3 shows that in 1841 those over 55 accounted for 10 
per cent, and those over 75 only 1 per cent of the population 
of England and Wales, compared with 26 per cent and 7 per 
cent respectively in 1991. Increases in the absolute number 
of older people are more striking still. Chapter 27 discusses 
the even greater growth in the numbers of centenarians. This 
change in the distribution by age is more important than 
changes in absolute numbers, since it has a close association 
with the overall pattern of health and health care need and 
the capacity of a population to meet the needs of its oldest 
members (Preston, 1976). Nevertheless, changes in absolute 
numbers also merit attention, and indeed, in terms of short
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term planning, may have the greatest impact (Gonnot, 1992),

Essentially, the number of people aged 75 and over depends 
on the number of births 75 and more years earlier, and their 
subsequent survival. Past fluctuations in the numbers of births 
in England and Wales have been considerable, as shown in 
Chapter 6, and are reflected in the numbers in older age-groups 
many decades later. Early in the next century there will be 
renewed growth in the numbers over 65 as survivors of the 
‘baby boom’ cohorts attain this age, a phenomenon currently 
of concern in most Western countries. Changes in the other 
main determinant of the numbers of older people, survival to 
and beyond later life, have been very substantial, as discussed 
in Chapter 3. Declines in the mortality of older age-groups, 
particularly for men, although evident since the turn of the 
last century, were, until relatively recently, less substantial 
and more prone to fluctuation. As Table 26.1 shows, there 
have been major increases in the proportions of birth cohorts 
surviving to and beyond the age Of 55. While only 19 per 
cent Of girls born in 1841 survived to age 75, projections sug
gest survival to this age for two thirds of the girls bom a 
century later. Fewer than 10 per cent of the boys bom in the 
1970s are expected to die before the age of 55, compared 
with half of those bom in the 1870s.

It has been demonstrated, both empirically and theoretically, 
that it is long-term decline in fertility which is the cause for 
what may be termed ‘primary’ population ageing - the initial 
shift to an older age-structure, because of larger generations 
being succeeded by smaller ones (Notestein, 1954; Carrier, 
1962). In England and Wales the total period fertility rate 
(TPFR) fell from 4.8 in 1871 to 3.5 in 1901-05 (OPCS, 1987). 
There have been substantial fluctuations since then, but no 
return to nineteenth-century or pre-industrial levels. In the 
1930s the TPFR fell to 1.8, at the height of the postwar baby 
boom in 1964 it reached 2.9, but since 1973 it has remained 
below replacement level and relatively stable at 1.7 to 1.9.

Declines in mortality among those with reproductive poten
tial influence not just the size of the age-group affected at the 
time, but also the size of succeeding generations. Wemer, for 
example, estimated that, had the 1841 female birth cohort 
suffered only negligible mortality before the age of 45, chil
dren bom to the cohort would have averaged nearly 5 per 
woman, as compared with the 3 per woman actually achieved 
(Werner, 1987). While historically, falls in fertility led to popu
lation ageing, changes in mortality at older ages may influ
ence the structure and the size of the older population 
(Benjamin and Overton, 1981). In populations with low mor
tality, and with fertility at or below replacement level (TPFR 
= 2.1), mortality changes may Cause further population age
ing from the apex rather than the base of the population pyra
mid, as in England and Wales today (Bourgeois-Pichat, 1979). 
Mortality rates at young ages are how so low that any further 
improvement will have negligible demographic impact, and 
the bulk of deaths occur in older age-groups (see Chapter 3). 
Benjamin has estimated that some 38 per cent of the increase 
in the proportion of elderly people in the United Kingdom 
between 1951 and 1981 was due to mortality change, com
pared with21 per cent during the period 1911-51 (Benjamin, 1987).

Table 26.1
Survivorship out of 100,000 births to, and further expectation of life from, age 55 and age 75, 
by year of birth, England and Wales, 1841-1981

Survivorship Expectation of life
to age 55 toage75 atage55 at age 75

Year of 
■rth Males Females Males Females Males Females Males ■■. Females

1841 40,295 44,898 13.992 18,975 16.08 17.80 6.30 7,22

1861 44,899 49/id 18 420 25 45'6 17.35 19.80 6.28 7 72

1881 53,982 5.9'923 24,207 35,944 18.45 22.10 7.08 8.98

1901 60,593 66.415 27,517 45 107 18.92 24,60 7.67 *’ 10.43

1911 67 730 72,8 18 34_,216_ 51/71 20.18 25.70 8.56 ±yo

1921 73 282 79,215 41*02*3 57*484 21.54 26140 *937* *1*1*93

1931 79,447 84,390 48,620 63,347 22.89 27,20 9.79 12.21

1’941 84*263* 88/57 53,7,1'6 67/55 23*56 27.60 9.98 12.34

1951 88,584 92,609 57,190 7'1,288 23.80 27.80 10.06 12,39

1961 89,592 93,465 58/03 72',334 23.96 27.80 10106 12.39

1971 94/71 94,309 60,020 73,216 24.05 27.90 10 06 1239

1981 92,518 95,230 60,916 -73,938 24.05 27.90 10.06 1239

Note: figures below the dotted lines are projections.
Source: ONS

26.2.4 Mortality, morbidity and the health transition

The enormous redistribution of deaths from younger to older 
age-groups, discussed in Chapters 3 and 4, is important de- 
mographically as a prerequisite of the ‘population ageing from 
the apex’ phenomenon. It has also been associated with a trans
formation in major causes of death and pre-death morbidity. 
It is also important from a sociological perspective, as death 
has become increasingly associated with later life, and the 
young and middle-aged can confidently expect to survive to 
and beyond their sixth decade. Not only has the distribution 
of deaths by age changed, so too has the ratio of male to 
female deaths. Although in the nineteenth century women 
had higher mortality than men in some age-groups, today 
women are advantaged at all ages, particularly among young 
adults and those aged 50-74.

Mortality has conventionally been used as an indicator of 
population health, but now that chronic degenerative diseases 
predominate this is becoming less appropriate (Ruzicka and 
Kane, 1990). New approaches partition life expectancy into 
‘healthy’ or ‘disability free’, and ‘unhealthy’ or ‘disabled’, 
components (Robine etal., 1992; Bone et al., 1996; Boshuizen 
and van de Water, 1994). These require data on health status 
which are often lacking in contemporary, let alone historical, 
populations. The new developments arise largely from un
certainties about the possible changing relationship between 
health (at the population level) and death, particularly in the 
older population.

At the individual level, the best predictors pf mortality in 

elderly people are markers of disease or disability (Campbell 
et al., 1985; Ruigomez et al., 1993). However, selective sur
vival may result in the deterioration in the health of the older 
population, as larger proportions with unfavourable health 
characteristics survive to older ages (Vaupel et al., 1979; 
Verbrugge, 1984). Some have argued that the declines in 
mortality at older ages in the 1970s may have been achieved 
through the prolongation of pre-death morbidity in those with 
health impairments, rather than through the extension of 
‘healthy’ life (Gruenberg, 1977; Kramer, 1984; Verbrugge, 
1984). The survival of old people with dementia, for exam
ple, seems to have increased (Blessed and Wilson, 1982; 
Christie, 1983; Gruenberg and Hagnell, 1987). However, this 
may reflect elderly people with dementia sharing the improve
ments in life expectancy experienced by the general popula
tion, rather than any ‘excess’ increase in survival (Wood 
et al., 1991). Increases in the incidence of fractured neck of 
femur have also been associated with decreases in mortality, 
possibly suggesting that an increased survival of frailer groups 
may be partly responsible (Finsen, 1988). Population surveys 
in Britain, France, Canada and the United States do show 
increases in the reported prevalence of chronic conditions 
(Colvez and Blanchet 1981; Robine et al., 1992). As a result, 
calculations of disability-free life expectancy generally show 
an unfavourable balance between years of ‘disabled’ life 
gained and years of ‘active’ life, at least if all degrees of dis
ability are considered. However, this apparently unfavour
able trend may reflect changes in health expectations, rather 
than in health status itself.

Riley has suggested a more general negative relationship be
tween population morbidity and mortality, due to increased
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survival of frailer members and greater accumulation of health 
insults in longer-surviving groups (Riley, 1990). A more op
timistic argument is that the lifespan is biologically fixed, 
and that future improvements in health will result in a ‘com
pression of morbidity’ as the onset of morbidity, but not death, 
is delayed (Fries, 1980). However, even if there is a fixed 
limit to the lifespan, which many dispute, it has been argued 
that recent mortality data show a wider dispersion by age, 
rather than signs of increasing concentration as hypothesized 
by Fries (Gavrilov and Gavrilova, 1991; Rothenberg et al., 
1991). Wilmoth et al.’ s (1995) analysis of mortality data from 
Sweden, Japan and the United States indicates that mortality 
has been compressed and survival curves become more rec
tangular, but that this process has recently slowed down or 
been reversed. Moreover, a compression of mortality does 
not necessarily imply a compression of morbidity, or a change 
in the association between morbidity and mortality.

Manton pointed out that, although the arguments of Fries on 
the one hand and Gruenberg on the other seemed irreconcil
able, both interpretations shared an assumption that the rela
tionship between morbidity and mortality was changing 
(Manton, 1982). He concluded that the prevalence of chronic 
diseases was increasing, not as a result of the postponement 
of lethal sequelae, but rather because the rate of progression 
of certain degenerative diseases had slowed down, partly as 
a result of medical interventions. This had resulted in a ‘dy
namic equilibrium’ between mortality and morbidity. In fact, 
later work suggests a recent improvement in the ratio of ac
tive to total life expectancy in very old age-groups (Manton 
and Stallard, 1994).

Strong relationships have been suggested between health in 
early and later life, particularly nutritional influences, and 
the possible adverse consequences of early nutritional depri
vation followed by relative affluence (Barker, 1992; Forsdahl, 
1977,1978). A link between health in early and later life seems 
highly plausible, although some ecological analyses of this 
issue have been criticised (Elo and Preston, 1992). Since liv
ing conditions and nutrition have improved, some predict that 
more recent cohorts with a better health legacy will enjoy 
better health in old age.

26.2.5 Data sources

Many sources of data on the older population are restricted 
to those over 65 or over retirement age. There is a lack of 
quality data on morbidity, particularly in the earlier part of 
the period covered. Age-, sex- and cause-specific mortality 
data are available for the whole of the past 150 years and 
constitute a major source.

General issues about data quality are considered in Chapter 
2, but misreporting of age is a particular problem when the 
health of the older population is under investigation. Even in 
recent censuses, age inflation in the oldest age-groups has 
been found to be extensive and the problem was worse in 
nineteenth-century and early twentieth-century censuses 
(Thatcher, 1981). Lee and Lam investigated the age-distribu

tions recorded in English censuses from 1821 to 1931 (Lee 
and Lam, 1983). Women aged 55-59 were under-enumer
ated by over 10 per cent in the 1851—71 censuses, with over
enumeration of women aged 70 and over, increasing with 
age from 3-4 per cent at ages 70-74 to some 45 per cent for 
those aged 80 or more. These problems were worst early on, 
causing miscalculation of population sizes. Their results sug
gest over-enumeration of those aged 80 and over by 12 per 
cent in 1911-21 and by between 7 and 9 per cent in 1921—31. 
The effect of these errors will be to under-estimate mortality 
rates in over-enumerated groups (those over 70 and particu
larly those over 80) and vice versa. The mortality data for 
those aged 85 and over, for the period 1841-1960, have been 
adjusted in the Government Actuary’s Department life tables 
used in Chapter 3. No adjustment has been made to the data 
for people aged 70-84, and these unadjusted data are used here.

Cause of death data present further problems because of 
changes in the quality of diagnosis and coding practices. Again 
these are particularly serious in older age-groups, because of 
difficulties in identifying the major underlying cause of death 
in those with multiple pathologies, the often atypical presen
tation of such pathologies in old people, and a tendency not 
to bother very much with establishing the cause of their death. 
ONS, for example, concluded that the reported increase in 
mortality from respiratory diseases among elderly people in 
1951—75 was largely due to the increased proportion of deaths i
occurring in hospital (OPCS, 1981). Cause of death was 
recorded by (often junior) hospital doctors who were more 
likely than general practitioners to ascribe deaths among eld
erly people to bronchopneumonia. A change in coding prac- y
tices also resulted in a substantial drop in deaths assigned to 
respiratory diseases in 1983 (OPCS, 1985, 1986) — see 
Chapter 2.

Morbidity data available are even more restricted. For the 
nineteenth century the only national sources available are data 
on sickness spells collected by Friendly Societies, census data 
on specific infirmities, and evidence from the surveys con
ducted by Charles' Booth and other social reformers (Booth, 
1894). Some of these are collated in the reports of various 
Royal Commissions. Data for the early and mid-twentieth 
century are also limited; they include results from the survey 
of sickness conducted 1944—51 and results from the first en
quiry into morbidity statistics from general practice 1955-56 
(GRO, 1958).

A wider range exists for the past three decades, including 
Hunt’s study of the elderly at home and Townsend’s and 
Wedderbum’s national survey of elderly people (Hunt, 1978; 
Townsend and Wedderbum, 1965). Since 1971 additional 
sources of data are available. These are the General House
hold Survey (GHS) (OPCS, 1973 to 1993), the recent ONS i
surveys of disability (Martin et al., 1988), and the Second, 
Third and Fourth GP morbidity studies (RCGP et al., 1974, 
1979,1982,1986,1990; McCormick et al., 1995; Logan and 
Cushion, 1958).

In the following sections we look separately at the period 
from 1841 to the 1920s, and at the more recent past.

263 The health of older adults in the late 
nineteenth and early twentieth centuries

26.3.1 Mortality

Table 26.2 shows further expectation of life at age 55 for 
men and women for decennial years between 1841-43 and 
1921-23, based on period mortality. There was no improve
ment in expectation of life until the end of the period, and 
even some deterioration for men.

Chapter 3 shows trends in mortality for ages 55-64, 65-74 
and 75-84. Declines evident at the end of the nineteenth cen
tury accelerated in the early twentieth century, particularly 
for women. Mortality at ages 75-84 rose in 1915, and was 
higher during 1915-17 than during the post-First World War 
influenza pandemic. Possible reasons for this increase, which 
also affected infants, are wartime privations, a reduction of 
support from younger relatives and the disruption of medical 
services, with a third of all hospital and infirmary beds taken 
over for the armed forces (Abel-Smith, 1964). However, mor
tality rates fell for other age-groups (Winter, 1985).

These data suggest no improvement, and indeed some dete
rioration in the health of older adults, until late in the nine
teenth century, followed by a period of quite rapid progress 
in the early twentieth. Data limitations severely restrict in
vestigations of specific causes, largely because of the high 
proportion of deaths at older ages which are assigned to ill- 
defined causes, and uncertainty about the effects of changes 
in classification, coding and diagnostic accuracy (see Chap
ter 4, Figures 4.3 e and f). Gage partitioned male mortality 
1861-1964 into biologically interpretable components (Gage, 
1993). He concluded that later nineteenth century increases 
in senescent (age-related) mortality were partly due to the 
emergence of Asian influenza viruses, to senescent forms of 
tuberculosis, and to one or more of the degenerative causes 
of death. The decline in senescent mortality during the

Table 26.2

Expectation of life at age 55, by period of death and 
sex, England and Wales, 1841-1921

Year Males Females Difference

1841 16:3 17.3 1.0
1851 15.6 16.6 1.0
1861 15.9 16.9 1.0
1871 15.5 16.8 1.3
1881 15.4 16:8 1.4
1891 15,.3- 16.8 1.5
1901 15.5 17.1 1.6
1911 16.3 18.2 1.9
1921 17.5 19 6 2.1

Source: ONS
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1901-21 period, he suggested, was associated with changes 
in the age-distribution of deaths from influenza, pneumonia 
and bronchitis.

26.3.2 Morbidity: evidence from data on sickness spells

Of the limited data available for the end of the nineteenth and 
early twentieth centuries, returns of sickness benefits paid by 
Friendly Societies constitute one of the best known sources. 
A number of investigations into the sickness and mortality 
rates of Friendly Society members were carried out by con
temporaries (see, for example, Ratcliffe, 1850, and 
Humphreys, 1885). Information derived from returns from 
the largest society, the Manchester-based Independent Order 
of Odd Fellows (IOOF), was used to calculate contribution 
rates when the first compulsory national insurance scheme 
(for workers earning less than £160 per annum) was estab
lished in 1911. More recently, Alter and Riley have used IOOF 
data, relating to periods between 1846-50 and 1893—97, to 
examine the relationship between male mortality and mor
bidity in all adult age-groups (Alter and Riley, 1989). They 
concluded that between the 1860s and 1890s morbidity rates 
increased while mortality fell, and used a model which 
incorporated both selective survival and insult accumulation 
to account for this.

Friendly Society and other insurance-based data have a 
number of strengths but also some weaknesses. Until 1911 
membership of Friendly Societies was voluntary, and appli
cants were self-selected. Members were predominantly bet
ter-off manual workers in their twenties and thirties (Smith, 
1979). Further selection occurred at admission, when the 
chronically ill were excluded, and some societies also 
excluded those in hazardous occupations. Long-term mem
bers (likely to include many of the older members) represent 
an even more selected group, as membership turnover was 
high and those who remained in membership were likely to 
differ from those who dropped out, although the effects of 
these selective processes undoubtedly changed over time as 
membership grew (Humphreys, 1885; Smith, 1979). A fur
ther problem arises from possible age-related and other 
influences on actual claims by members. Some societies ap
pear to have made payments to older members as a form of 
pension, rather than as sick pay (Helowicz, 1987).

These problems complicate the interpretation of differentials 
by age in sickness, as recorded by Friendly Societies over 
time. Figure 26.2 shows weeks of sickness per thousand, by 
age, for the periods 1834-40 to 1921—23. The data may not 
be entirely comparable over time, being drawn from Alter’s 
and Riley’s (1989) presentation of IOOF data compiled by 
Watson in 1903, from Neison’s compilation of returns from 
all England Friendly Societies, and from Friendly Societies’ 
administration of benefits payable under the compulsory 
national insurance scheme. However, the returns for all the 
periods considered show very strong relationships between 
age and weeks of sickness.
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Figure 26.2

Weeks of sickness per 1,000 weeks at risk, Friendly
Society members, male

Alter and Riley have drawn attention to the increase in sick
ness rates between 1866-70 and 1893-97 and they note that 
this was particularly marked among those aged 70 and over. 
They suggest that this was due to increased survival of the 
frail, together with a greater accumulation of insults result
ing from previous illnesses among these survivors. It seems 
equally probable that either changes in the procedures of the 
IOOF, or in the membership, account for the apparent rise in 
morbidity. Membership of Friendly Societies and other ben
efits societies grew rapidly during the second half of the nine
teenth century; the IOOF had some 60,000 members in 1836, 
nearly a quarter of a million in 1844, and by the 1890s nearly 
a quarter of adult males were members of some society 
(Humphreys, 1885; Smith, 1979).

At face value, these data imply a decrease in the morbidity of 
older men between the 1840s and 1860s, an increase between 

then and the 1890s, and a substantial improvement in the 
health of men aged 55-64 during the first two decades of the 
twentieth century (when mortality rates in this age-group were 
falling). However, it is likely that these apparent trends are 
strongly influenced by data biases; perhaps what is of greater 
interest is the consistent relationship between age and health.

26.3.3 Morbidity in the late nineteenth and early 
twentieth centuries: evidence from census data 
on impairments

Blindness and deafness and muteness
From 1851 to 1911 the decennial censuses included ques
tions on blind and ‘deaf and dumb’ people. Table 26.3 shows 
the proportions identified as having these impairments in the 
age groups 45-64 and 65 and over during the period 1851- 
1911 Alternative age-groupings are not available in the pub
lished reports, but Farr’s more detailed breakdown of results 
on blindness from the 1861 Census is shown in Table 26.4 
(Humphreys, 1885).

Blindness is still strongly age-related, reflecting the impor
tance of cataracts. As in most contemporary less-developed 
countries, the prevalence of blindness in the 45-64-year-old 
group, and, early in the period, among those aged 65 or more, 
was higher among men than women; from 1871, however, 
rates for women in the 65 and over age-group slightly ex
ceeded those for men. The 1861 rates are comparable with 
rates recorded for contemporary Mali, which itself has par
ticularly high rates of blindness (US Bureau of the Census, 
1992).

Blindness is still an important cause of disability worldwide: 
in Bangladesh blindness is the predominant reported cause 
of disability for 40 per cent of the elderly disabled popula
tion (United States Bureau of the Census, 1992). Historical 
English data show a fall in the prevalence of blindness in the 
later nineteenth century, and a further drop between 1901 and

Table 26.3

Blind and ‘deaf and dumb’ persons per thousand population aged 45-64 and 65 and over, England and Wales, 
1851-1911

* Including those returned as dumb only, 1871-1911.
Sources: Census data .

Year Blind persons per 1,000 ‘Deaf and dumb’* persons per 1,000
45-64 65+ 45-64 65+

M F M F M F M

1851 2 2 1.6 8.9 84 0.6 0.5 0.5
0-4 |

1861 2.0 1.5 7.8 77 0.7 0.6 0.6 0.5
1871 2.0 1 5 7.2 7.5 0.6 0.5 0.5 ; 0.4 .
1881 2.0 1.3 6.9 6.9 0.6 0.5 0.6 0.5
1891 1.9 1.3 6.0 6.1 0.6 0.5 0.5 0.4
1901 1.7 1.2 5.6 5.7 0.6 0.5 0.5 0.6 J

1911 1.5 1.1 5.1 5.2 0.6 0.5 0.5 n 4
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Table 26.4

Prevalence (per thousand population) of blindness 
among adults by age and sex, England and Wales, 1861

Source: 1861 Census data reported by Farr (Humphreys, 1885, p. 59)

Age-group Males Females

15-24 0.5 0.4
25-34 0.8 0.4
35-44 1.0 06
45-54 .1.5 1.0
55-64 2.6 22
65-74 56 5.0
75-84 12.2 12.3
85+ 24 7 23.2 .

All age • 
(including children)

1.1 0.9

Figure 26.3

‘Deaf and dumb’ persons by age-group, England and
Wales, 1851-1911

1911. This latter drop may partly reflect a change in the cen
sus question from ‘blind’ to ‘totally blind’. Improvements in 
hygiene, declines in infectious diseases and possibly advances 
in treatment reduced prevalence rates. Smith reports that suc
cessful cataract operations were carried out in the 1840s, and 
a number of eye hospitals were opened in the mid-nineteenth 
century (Smith, 1979). By 1866 there were six eye hospitals 
and seven ophthalmic clinics in London alone (Abel-Smith, 
1964).

The prevalence of deaf-muteness above age 45, by contrast, 
showed little variation by age in the nineteenth century and 
only very small changes in prevalence. However, as attrib
uted in the 1911 Census, ‘modem educative methods’ of help
ing deaf children to learn to speak resulted in a change in the 
age-distribution of the ‘deaf and dumb’ population (see Fig
ure 26.3), and the prevalence of muteness would be expected 
to be lower in cohorts reaching older age-groups later in the 
twentieth century.

Mental impairments
The censuses of 1871-1911 also asked for the identification 
of ‘idiots, imbeciles and lunatics’ in both private and non
private households. Under-reporting was a problem. Logan 
and Brooke noted that matching mental hospital admissions 
records with census returns showed that many of those ad
mitted had not been identified as ‘defectives’ in the census 
(Logan and Brooke, 1957). From 1901 the term ‘feeble
minded’ was substituted for ‘idiot’ to encourage reporting, 
and from 1921 the question was dropped altogether.

The prevalence of mental health problems shown in Table
26.5 is broadly comparable with results from some of the 
early studies of mental health, based on surveys of whole 
populations (Lin, 1953). However, these surveys (and pre
sumably the census) identified only the most serious cases. 
More detailed studies in the mid-twentieth century in Britain

estimated the prevalence of mental disorders among elderly 
people to be at least ten times higher. Kay et al., for example, 
reported that over 5 per cent of elderly people in Newcastle 
upon Tyne had moderate or severe dementia and nearly 3 per 
cent had a functional psychosis (Kay et al., 1964). Most sub
sequent surveys, in a range of locations, have estimated the 
prevalence of severe or moderately severe dementia, in 
populations aged 65 and over, to be in the range of 
3 -7 per cent (Cooper, 1991). Recent estimates of the preva
lence of severe clinical depression range between 1-5 per 
cent, with a further 10-15 per cent affected by substantial 
depressive symptoms which today would merit intervention 
from psychiatric services (Bowling et al., 1992).

The census data show the relationship between age and men
tal infirmities noted in more recent enquiries, and they also 
show the higher prevalence of mental health problems among 
women. The data also show an increase in reported preva
lence between the late nineteenth and early twentieth centu
ries. As illustrated for men in Figure 26.4, this was due to the 
enormous increase in the proportions in lunatic asylums; the 
prevalence of identified mental health problems in the pri
vate household population remained unchanged. As a result, 
while in 1871 53 per cent of the male ‘idiot, imbecile and 
lunatic’ population was enumerated in asylums and other spe
cialist institutions, by 1911 this proportion had increased to 
73 per cent. It seems probable that the increase in reported 
prevalence of mental health problems reflects the overall 
growth in institutionalisation during this period, coupled with 
increased awareness of mental illness and the growing trend 
towards segregation of the mentally ill (Arie and Isaacs, 1978).
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Age-group and sex

Table 26.5

‘Idiots, imbeciles and lunatics’ per thousand population aged 45-64 and 65 and over, England and Wales, 1871-1911

45-64 65 and over

Year Males Females Persons Males Females Persons

187'1 5.7 6.6 6.2 6.2 7.6 ' 7.0
1'89.1 7.1 8.5 7.8 7.4 9.5 # 8.6
1901 8.3 9.7 9.0 10 5 12.9 11.9
1911 8.9 10.1 9.5 10.3 13.0 11.8

Source: Census reports

Figure 26.4

‘Idiots, imbeciles and lunatics’ per 1,000 population, 
1871-1911

26.3.4 Use of health and related services

Even now the inferences about health status that may be drawn 
from service-use data are severely limited. This is because 
the availability of services, as well as the lay and professional 
expectations of health and health services, exert strong influ
ences on patterns of use. For the late nineteenth and early 
twentieth centuries drawing such inferences is even more of 
a problem, as the main ‘services’ with which elderly people 
had contact were those administered by Poor Law Boards of 
Guardians. The provision of care to elderly people with health 
problems was closely bound up with policy on pauperism.

The New Poor Law was introduced with the 1834 Poor Law 
Amendment Act. This had as its guiding principle the deter
rence of pauperism among the able-bodied, i.e. reliance on 
payments from the poor rate, and this was realised largely 
through application of the ‘workhouse test’. The destitute, or 
near destitute, were to be offered relief ‘in the house’, and 
out-relief payments were to be curtailed. Between 1852 and 
1892 the numbers receiving outdoor relief (in all age-groups) 
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fell from 45 per thousand to 19 per thousand, while the number 
of indoor paupers per thousand remained largely unchanged 
(fluctuating between 6 and 7 per thousand) - see Chapter 6. 
The Royal Commission on the Aged Deserving Poor noted 
this fall with satisfaction and attributed it to both rising liv
ing standards and to the effectiveness of the new administra
tive arrangements (RCADP, 1895, vol.l, p. ix).

The Poor Law Guardians also had responsibility for the ‘im
potent’ poor - those unable to support themselves as a result 
of age or infirmity. Many Poor Law unions seem to have 
counted all paupers over 60 or 65 as ‘not able-bodied’, al
though practice varied and sometimes involved an assess
ment by a medical officer (RCADP, 1895, vol.l).

Widespread payment of out-relief to the aged seems to have 
continued after the 1834 Act, at least until the last decades of 
the century, when there was a renewed campaign against out- 
relief (Quadagno, 1982; Thomson, 1984). Between 1872 and 
1892 the number of ‘not able-bodied’ outdoor poor (in all 
age-groups) fell from 16.2 to 8.8 per thousand population 
(RCADP, 1895, vol.l, p. x). Census data show that the pro
portion of older people in workhouses (including sick beds) 
increased dramatically in the last decades of the nineteenth 
century (see Table 26.6). In the 1901 Census, for example, 9 
per cent of men aged 75 and over were enumerated in work
houses, compared with fewer than 5 per cent in 1851.

This increase in institutionalisation was principally due to 
the harsher implementation of the Poor Law (Quadagno, 
1982), and so reflects a change in the economic status of the 
elderly population, rather than its health. The Royal Com
mission on the Aged Deserving Poor concluded, however, 
that most elderly pauper inmates would have been unable to 
care for themselves outside ‘the house’.

The latter nineteenth century saw the rise of voluntary hospi
tals, which by 1921 accounted for a quarter of all beds in 
hospitals and related institutions for the physically sick 
(Pinker, 1966). These hospitals, however, excluded those with 
chronic illnesses and those with infectious diseases. Some 
provision for the latter group was made in specialist munici
pal hospitals out of public health necessity (Abel-Smith, 1964). 
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I able 26.6

Inmates of workhouses per thousand population among those aged 55 and over, England and Wales, 
1851-1921

Age-group and sex

Year

55-74 75 and over

Males * Females Persons Males Females Persons

1851 20.8 12.9 16.6 48.7 31.6 39.1
1861 20.5 12.9 16.5 55.6 33.0 42.9
1871 25.3 - 13.5 19.0 64.0 . 35.4 47.9
1891 30.8 16.8 23.2 78.3 48.1 60.9
1901 34.9 17.1 25.3 92.2 56.0 71.0
1911 40.5 15.3 s 26.9 74.1 43.1 55.3
1921 18.7 9.0 , 13.5 47.4 33.2 38.7

Source: Census data

Some information on the gradually changing balance of pro
vision in institutions for elderly people, and the extent of 
overall institutionalisation, is available from the decennial 
censuses. The census reports from 1851 to 1921 (excepting 
1881) published tabulations on workhouse inmates by age 
(or inmates of poor law institutions in 1921); not all provide 
age-specific data on inmates of other institutions, including 
hospitals and lunatic asylums. Estimates of the age-distribu
tions of hospital inmates in 1911 have been made on the 
basis of the published age-distributions available for 1871 
and 1921. The total proportions of persons aged 55 and over 
enumerated in the census years in all institutions, including 
hospitals and ‘homes’, are shown in Table 26.7 (including 
the approximated data for 1911). This illustrates the marked 
rise in overall institutionalisation rates between the mid-nine
teenth and early twentieth centuries. Not all of these inmates 
were permanent residents, since workhouses often seem to 
have been used as a temporary last resort (Thomson, 1984). 
Comparison with Table 26.6 shows the dominant, although 
declining, role of the workhouse. In 1851, 96 per cent of all 
institution inmates aged 75 and over were in workhouses. By

1921 this had declined to under 80 per cent and this would 
have included a much larger proportion in specialist infirmaries.

The late nineteenth and early twentieth centuries were thus 
marked by greater institutionalisation of elderly people, 
accompanied by a growth in specialist types of institution 
(including hospitals), and by notions of acute and chronic 
illness. In 1929 the Poor Law Unions were replaced by 
Public Assistance Committees and local authorities were em
powered to take over poor law institutions. Many that did so 
converted the old workhouse into a hospital for the chronic 
sick, while the infirmary became the general hospital (Pinker, 
1966). Even these general hospitals remained the poor rela
tions of the voluntary hospitals.

Outside of institutions, health care in this period was rudi
mentary. Voluntary hospitals provided out-patient clinics, and 
in some areas Poor Law dispensaries existed. Members of 
Friendly Societies were entitled to medical consultations with 
‘club’ doctors. With the implementation of the 1911 National 
Insurance Act, insured workers were entitled to free consul

Table 26.7 

Inmates of all institutions per thousand population among those aged 55 and over, England and Wales, 1851-1921

Age-group and sex

Year

55-74 75 and over

Males Females Persons Males Females Persons

1851 24.3 15.7 19.8 50.2 33.1 40.5
1861 24.8 16.6 20.5 57.9 35.1 45.1
1871 31.1 16.5 23.4 67.3 . 36.9 50.2
1911* 50.5 26.1 36.1 82.3 54.0 63.4
1921 . 27.6 19.3 23.1 55.3 44.4 48.6

* Age-distribution of hospital inmates estimated by applying weighted average of 1871 and 1921 age distributions to 1911 total.
Source: Census data
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tations with ‘panel’ doctors and free medicines. This entitle
ment extended beyond the age of eligibility for a pension, 
but applied only to insured workers so that women were 
largely excluded. Contact with Poor Law medical officers 
was probably more usual prior to 1913, and for women and 
other uninsured elderly people thereafter (Honigsbaum, 1979). 
These officers could prescribe ‘medical out-relief’, which 
might include food and drink as well as medicine. The cost 
of medicines prescribed had to be paid for by the medical 
officers themselves. A return made in 1892 showed that, on 
one day in that year, 268,397 people aged 65 and over were 
in receipt of medical relief - some 15 per cent of the elderly 
population (RCADP, 1895, p. xii).«

26.4 The health of older adults since 1921

26.4.1 Mortality

Table 26.8 shows further expectation of life at ages 55 and 
75, for decennial years 1921 to 1991, based on mortality rates 
for that period. For men there was no improvement until 
after 1951 and the same was true for women aged 75. The 
expectation of life for women aged 55, however, increased 
steadily from 1931. The maximum difference between fe
male and male expectation at age 55 was reached around 1971, 
since when it has diminished. Of note is the extent of recent 
change in the further life expectation of older adults. Life 
expectancy for men aged 55, for example, increased by 1.6 
years during the 1980s, compared with an increase of only
1.3 years between 1921 and 1971 (see also Chapter 3).

The trends in Table 26.8, particularly the apparent deteriorat
ing survival prospects of older men between 1941 and 1951, 
partly reflect the choice of years shown. 1951 was a year of 
particularly high mortality (there were over 100,000 more 
deaths in that year than in 1952), as were 1929 and 1940. 
Figure 3.6 of Chapter 3 shows there was a drop in mortality 
among adults aged 75 and above during most of the Second 

World War period, which has been attributed to enhanced 
social cohesion and to the effective, and relatively equitable, 
distribution of resources (Winter, 1985).

As shown in Figure 26.5, the probability of surviving from 
age 75 to 80 or 85 (based on period mortality rates) increased 
for men from 1951 and for women from 1961. Projections 
suggest that women aged 75 in 1991 have a 75 per cent chance 
of living to the age of 80 and nearly a 25 per cent chance of 
reaching the age of 90.

26.4.2 Morbidity 1921-94 - sources of data

During the 1920s and 1930s survey techniques developed. 
However, the main focus was still poverty, and national data 
on the health of elderly people during this period are lacking 
(Abrams, 1951). The first official survey of hospital beds,

Figure 26.5

Probability of survival from age 75 by period, males 
and females

Probability of survival from age 75

Expectation of life

Table 26.8

Expectation of life at age 55 and age 75 by period of death and sex, England and Wales, 1921-91

Year

at age 55 at age 75

Males Females Difference Males Females Difference

1921 17.5 19.6 2.1 6.3 7.2 0.9
1931 17.3 19.4 2.1 5.9 6.8 0.9
1941 17.4 20.3 2.9 6.1 7.3 1.2
1951 17.3 21.0 3.7 5.9 7.2 1.3
1961 18.1 22.7 4.6 6.5 8.3 1.8
1971 18.8 23 9 5.1 7.0 9.3 2.3
1981 19.7 24.6 4.9 7.2 9.7 2.5
1991 21.3 25.7 4.4 8.0 10.6 2.6

Source: ONS
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undertaken in 1938, revealed the inadequacies of much hos
pital accommodation. In January 1944 the Survey of Sick
ness was initiated, and those over 65 were included from 
December 1944 (Stocks, 1949; Logan and Brooke, 1957). 
This survey continued until 1951 and so straddles the imme
diate pre- and post-NHS period. A resurgence of interest in 
elderly people was reflected in the Nuffield Foundation’s 
survey committee on the Problems of Ageing and Care of 
Old People, which oversaw social surveys conducted in seven 
areas between 1945 and 1947. One of these, in Wolverhamp
ton, was followed up with a linked medical survey, which 
provides some local benchmark data for the mid-century 
(Sheldon, 1948).

Townsend and Wedderbum compiled a selected list of 33 
social surveys of elderly people conducted between 1945 and 
1965 (Townsend and Wedderbum, 1965). Most of these were 
fairly small, restricted to one locality and often to one par
ticular group of older adults (for example, those in receipt of 
services); few used standardised measurements. Townsend 
and Wedderbum’s own 1962 survey, however, was a national 
one and is particularly useful because of their pioneering ef
forts in classifying functional disabilities. Tinker updated 
Townsend and Wedderbum’s list to 1992 (Tinker, 1992). 
Notable inclusions were the first survey of disability (Harris, 
1971), Hunt’s 1976 study of the elderly at home, and the mid- 
1980s ONS surveys of disability (Martin etal., 1988). Since 
1971, General Household Survey (GHS) data are available 
and, despite the exclusion of the institutional population, they 
are invaluable in providing trend data for the past 20 years 
based on a large national sample. The decennial censuses also 
include data on residents of institutions, as they did in the 
nineteenth century.

26.4.3 Reported sickness: the Survey of Sickness and 
General Household Survey

Respondents to the Survey of Sickness were asked about 
periods of sickness, days of incapacity and medical consulta
tions in the previous 2 (initially 3) months. Table 26.9 shows 

the percentage reporting one or more episodes of sickness in 
a month, by sex and age-group. Reported sickness was higher 
among women than men and increased with age. Although 
the rates of sickness reported appear very high, respondents 
included minor complaints. In 1947,87 per cent of those over 
65 who reported some sickness had not actually experienced 
any days of incapacity as a result, and only 6 per cent had 
been incapacitated for longer than a week (Stocks, 1949). In 
all age-groups shown, the level of reported sickness for both 
men and women was higher in 1949-51 than in 1947-48.

The proportion of older adults, including those aged 75 or 
more, reporting any illness, was generally higher in 1951 than 
in 1947 (Table 26.9), yet among women aged 75 or more the 
number of days of, incapacity reported fell, from 29.7 in 1947- 
48 to 21.4 in 1950-51 (not shown in table). This implies a 
reduction in the incidence, progression to, or duration of, in
capacitating illness, perhaps due to treatment in the new NHS 
or the new therapies, such as antibiotics, which became available.

In Table 26.10, days of incapacity reported in the Survey of 
Sickness 1947-51 are compared with days of restricted ac
tivity reported in the General Household Survey 1975-94. 
The Survey of Sickness data are not fully comparable with 
those from the GHS, and there was clearly some under-re- 
porting (Stocks, 1949). In particular, the longer reference 
period used in the survey of sickness (2 to 3 months) as against 
that used in the GHS (2 weeks), means that respondents’ re
call of days of illness is likely to be lower.

The GHS data show higher levels of this type of reported 
morbidity, and also an upward trend in reported restricted 
activity, although this seems to have recently levelled off 
among those aged 75 and over. In all periods, people over 75 
experienced more acute illness than did those aged 65-74, 
and, among women, those aged 65-74 had more days of in
capacity than those aged 55-64 (see also section 26.5 for dis
cussion of this gender difference).

Table 26.9

Reported monthly sickness (% reporting one or more episodes of sickness) England and Wales, 1947-51, males and 
females aged 55 and over

Source: Logan and Brooke (1957), Table 4

Year

Males
Age-group and sex

Females

55-64 65-74 75 and over 55-64 65-74 75 and over

1947 67 75 81 78 84 89
1948 68 74 82 79 84 > 88
1949 70 76 83 81 86 89
1950 71 76 85 80 86 92
1951 72 79 85 80 86 91
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Table 26.10

Days of incapacity per person per year, 1947-51, and days of restricted activity per person per year, 1975-94 among 
males and females aged 55 and over.

Sources: 1947-51 (England and Wales), Logan and Brooke (1957) Table 4; questions relate to previous 2 months
1975-1994 General Household Survey (OPCS, 1973-96); questions relate to previous 2 weeks. (1991 unpublished table ELDACSCK)

Years Age-group and sex
Males Females

55-64 65-74 75 and over 55-64 65-74 75 and over

1947-51 19.2 18.6 20.7 14.7 19.2 25.7

1975-79 27.3 26.3 34.5 25.1 12 1 42.2
19s<>-84 vl 4 33.8 45.6 33.7 4’9 55.7
1985 89 34 4 3f>.5 52.3 35.4 48.0 66.2
1990 -94 37.6 39.2 49 1 39.7 45.9 65.4

26.4.4 Other survey evidence

Serious restrictions on mobility
Sheldon et al. and Hunt all collected data on mobility which 
allowed comparison of the numbers of people confined to 
bed and those who were housebound (Sheldon, 1948; 
Townsend and Wedderbum, 1965; Hunt, 1978). However, 
Sheldon’s study was small and geographically restricted, 
Townsend and Wedderbum asked about ability to go outside 
the building rather than the dwelling, and the categorisation 
of the temporarily bedfast or housebound in these earlier sur
veys is unclear. The classification of those with less serious 
mobility problems varies so substantially that comparisons 
are difficult. However, Table 26.11 shows the results from 

these three studies on the extent of confinement to bed or to 
dwelling (or building in 1962). The table suggests a decline 
in the prevalence of very severe mobility restrictions between 
the mid-1940s and the mid-1970s. This is supported by 
Harris’s 1965 study, which found that between 8 and 11 per 
cent of those surveyed in nine areas were bedfast or house
bound (Harris, 1968). An earlier study conducted in 1966 also 
found that 8 per cent of housewives aged 65 and over were 
bedfast or housebound (Harris, 1970). Changes in the man
agement of illness in elderly people may partly account for 
this trend, with the acceptance that, for elderly people, bed
rest was generally dangerous rather than beneficial (Warren, 1946).

It was reported from a study conducted in and around Aber

Bedfast Housebound

Table 26.11

Percentage of elderly people bedfast and housebound, 1945-47,1962 and 1976

1945-7'1' 1962(21 1976" 1945-7'" 1962" 1976"

Males 65-74 1.0 <>.<> 3.4 15
75+ 5.5 0.2 12.7 8.2
65+ 2.8 0.1 7.0 3.4

Females 65-74 1.7 (Hl 4.7 20
75+ gll 1 2 22 3 9.4
65+ j 1.9 04 10.9 4.7

Persons 65-J41IMaM OO 4.2 1.9
75+ 3.4 (1.8 18.8 9.0
65+ 2.2 2.1 0.’ 9.5 10.6 '4 4.2/

(1) Wolverhampton.
(2) Britain.
(3) England.
(4) Confined to building rather than house.

Sources: Derived from Sheldon (1948), Townsend and Wedderburn (1965), Hunt 119781
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deen that mobility and other indicators of health status were 
associated with social class, social class of origin and cir
cumstances of upbringing, specifically whether raised by 
natural parents or others (Richardson, 1964). Comparable data 
for earlier and later periods are lacking, but these results point 
again to the influence of early environmental factors on health 
in later life.

Dental health
The Aberdeen study, referred to above, also reported that 90 
per cent of the respondents had no natural teeth (edentulous) 
(Richardson, 1964). Results from national dental surveys and 
the General Household Survey show an enormous improve
ment since then. Between 1968 and 1988 the proportion who 
were edentulous, in England and Wales, fell from 64 per cent 
to 36 per cent for people aged 55-64, from 79 per cent to 56 
per cent for those aged 65-74, and from 88 per cent to 80 per 
cent for people aged 75 or more (OPCS, 1990). Changes in 
dental practice are undoubtedly a major influence on this 
pattern, but it also suggests an improvement in health status 
(not least because dentition itself is an important influence 
on nutrition). Marked regional and social class differentials 
in the prevalence of edentulousness persist.

Use of health services
The mid-twentieth century saw several major developments 
of medical and other services for elderly people, with the 
introduction of the National Health Service, and with the 
National Assistance Act in 1948 requiring local authorities to 
provide residential services to those in need, including disa
bled elderly people.

In 1947 the British Geriatrics Society was established and 
the British Medical Association issued a report on The Care 
and Treatment of the Elderly and Infirm. This report empha
sised the need for co-coordinated care of elderly people, in
volving inter-disciplinary and inter-agency collaboration 
(Barker, 1987).

Warren demonstrated that, with multi-disciplinary assessment 
and active rehabilitation, many aged patients of the infirmary 
could become independent enough to be discharged (War
ren, 1946, 1948). The enthusiasm of others for a specialist 
geriatric service was rooted in self-interest. As one commen
tator noted in 1985:

Geriatric medicine came into the world because of the 
hardness of men’s hearts ... the British medical 
establishment of the 1950s saw the speciality as no more 
than a device for coping with the old workhouse hospi
tals and their unfortunate residents. (Anon, 1985)

The principles of the new geriatric medicine speciality un
doubtedly took some time to diffuse. An influential survey 
conducted in the early 1960s demonstrated that many elderly 
people had health problems unknown to their general practi
tioners (Williamson etal., 1964).

Table 26.12 shows data on medical consultations per person 
per annum drawn from the Survey of Sickness, the GHS, and 
the morbidity surveys in general practice. These data are not 
strictly comparable, but suggest a slightly rising trend in GP 
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consultations among men during the late 1940s, and a fluctu
ating, but lower, level of consultations since 1971, with 
possibly a further rise in the 1990s. Under-reporting of con
sultations was presumably greater in the Survey of Sickness 
than in the GHS, because of the longer reference period used. 
This suggests that the true difference between consultation 
rates may be even greater.

Previous work based on the first and second National 
Surveys of Morbidity in General Practice showed a drop in 
consultation rates between 1955-56 and 1970-71. The 
Birmingham Research Unit of the Royal College of General 
Practitioners reported that the main change was a drop in the 
number of consultations per episode, rather than in episodes 
of illness or proportion of patients ever consulting. This was 
attributed to better management of episodes of illness, greater 
use of ancillary staff (for example, practice nurses) and a rela
tive increase in consultations for minor conditions (BRU, 1976).

26.4.5 Consultations by diagnosed cause - comparisons 
between the National Surveys of Morbidity in 
General Practice

These surveys are known as the Morbidity Statistics from 
General Practice (RCGPetaZ., 1974,1979,1982,1986,1990; 
McCormick et al., 1995). They define consultations by the 
number of diagnoses recorded during a contact between a 
patient and a general practitioner. This leads to a measure of 
the prevalence of a condition, or group of conditions (patient 
consulting rates), based on the number of patients consulting 
for that condition at least once during the year.

Patient consulting rates (prevalence) for patients aged 65 and 
over, divided by diagnostic group (ICD chapter) as based on 
the GP’s diagnosis, are shown in Table 26.13. These data are 
taken from the first, second, third and fourth National Mor
bidity Surveys. The figures illustrate the limitations of using 
mortality data alone to make inferences about health. Circu
latory and respiratory diseases feature prominently in both 
these morbidity and in mortality data, but musculoskeletal 
disorders (ICD Chapter XIII) and mental illness (Chapter V) 
are far more important reasons for consultation than they are 
as causes of death. Conversely, patient consulting rates for 
neoplasms (Chapter II), which are a major cause of death, 
are relatively low, but much of the medical care for these 
patients is provided by hospitals rather than GPs.

Changes in diagnostic practice and awareness of particular 
conditions obviously influence the apparent differences be
tween time points. The enormous increase between 1955-56 
and 1970-71 in patients consulting for mental illness (largely 
due to increases in consultations for depressive illness), and 
the drop in diagnoses of diseases of the nervous system (ICD 
Chapter VI) is a good example of this. It is perhaps 
surprising that patient consulting rates for mental illness have 
changed very little since. The lower rate of patients consult
ing for respiratory diseases (Chapter IX) in the second sur
vey, as compared with the first, may reflect changes in air 
quality. The prevalence of respiratory diseases has subse
quently increased again. The prevalence of circulatory dis-

195



The Health of Adult Britain: 1841-1994

Age and sex 
Males Females

Table 26.12

Average number of GP consultations per persons per year, males and females aged 65 and over, 1947-94

Year Source 65-74 75 and over 65 and over 65-74 75 and over 65 and over

SoS ■lii 7'./ 9 8
1948 SoS 7 9 >< "7,, io 8
1949 SoS 8 9 8 * Z., 9 8
1950 SoS 9 10 9 8 10 8
1951 SoS 8 11 8 8 10 8

1955/56 MSGP1 5 - > 6 g B H S 2 6

1970/71 MSGP2 |S|| 6 4 4

1’971 GHS 5 4 5 ■■1 6
1976 GHS 4 5 6 5 5
1981 GHS 4 6 6 5

1981/82 MSGP< 4 5 -5, 5 Iggl

1986 GHS 5 8 ’ 4 Mil Oli 6
1991 GHS 5 7 6 6 6 6

1991-2 MSGP4 4 5 ■ill
1994 GHS 5 5 Mil 6 6

GHS data: Britain; other data: England and Wales.

Sources and notes:
1947-51 Survey of Sickness (Logan and Brooke, 1957), based on patient-reported consultations in prior, two months
1955-56 MSGP1 (Logan and Cushion, 1958) based on GPs repot is oj patient consultations
1970 7}, 1981 82 1991 92 MSGP2. MSGP.L and MSGP4; OPCS data, definition as for MSGPl
1971,1976,1981,1'986,1991 and 1994 GHS data from published and unpublished (1991) fables. Based bn reported patient consultations in prior 2 weeks

eases has risen since 1955-56, particularly among men. In 
1991-92 nearly a third of the population aged 65 and over 
consulted a doctor in connection with circulatory diseases. 
Among women the biggest increase, nearly all occurring since 
1970-71, has been in consultations for musculoskeletal dis
orders. Between 1981-82 and 1991-92 there were also 
marked increases in consultations for circulatory and respi
ratory diseases (ICD Chapters VII and VIII) and diseases of 
the nervous system and sense organs. Patient consulting rates 
for both infectious diseases and ill-defined conditions have 
also increased. In fact, the prevalence of some serious infec
tious diseases, notably respiratory tuberculosis, has fallen 
steeply. However, between 1955—56 and 1970-71 the preva
lence of intestinal infections increased, and, in the third sur
vey, the prevalences of fungal infections, and of particular 
diseases which have a cyclical pattern, such as mumps, were 
higher than in the second. Increases in the prevalence of di
defined conditions may partly reflect an increase in consulta
tions for relatively trivial complaints.

The use of these broad groupings obscures changes in the 
prevalence of particular conditions. Among men aged 65 and 
over the prevalence of malignant neoplasms of the lung, bron
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chus and trachea, for example, doubled between 1955—56 and 
1970-71, rising from 3.7 to 7.4 per 1,000 (BRU, 1976). How
ever, this trend was partly offset by a decline in the preva
lence of other cancers (for example, those of the stomach).

As a source of information on health these data are, of course, 
imperfect, because access to medical services, expectations, 
and attitudes, as well as health status, are known to influence 
consultation patterns. In 1980-81, for example, men aged over 
65 from Social Classes IV and V had a standardised patient 
consulting ratio for neoplasms of only 75 (McCormick and 
Rosenbaum, 1990). Analyses of data from the ONS Longitu
dinal Study, however, show that men classified as Social Class 
IV and V in 1971 had above average mortality from malig
nant neoplasms during the subsequent 10 years. Indeed, dif
ferences in the point at which patients consult doctors are 
likely to account for some of the differences between social 
classes in survival with cancer (Kogevinas, 1990).

The number of beds in hospitals and related institutions con
tinued to grow in the inter-war period; by 1938 there were

26.4.6 Use of hospitals and other institutions
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Table 26.13

Patient consulting rates per 1,000 in 1955-56,1970-71,1981-02,1991-92, ages 65 and oyer

Rate per 1,000 person-years

Males Females

ICD Chapter 1955-56 1970-71 1981-S2 1991-92 1955-56 1970-71 1981-821991-92

All diseases and condition1; 684 666 74Q 846 727 670 772 866
1 Infectious and parasitic diseases 20 28 49 70 18 : 27 59 86
II Neoplasms 30 39 39 56 25 24 30 45
III Endocrine, nutritional, metabolic, immunity 32 33 50 81 53 42 58 -'’86’
IV Blood and blood forming organs 14 13 13 19 33 31 22 30
V Mental disorders 28 70 77 73 63 142 146 127
VI Nervous system and sense organs 151 117 162 223 163 110 160 227
VII Circulatory system 186 216 281 330 227 238 283 325
VIA Respiratory system 260 232 248 294 226 175 210 289
IX Digestive system 134 96 116 154 119 79 111 1'52
X Genitourinary system 43 41 59 75 46 51 66 118
XllSkin and subcutaneous tissue 68 76 100 167 69 78 110 148
XIII Musculoskeletal system and 
connective tissue 119 123 186 239 165 177 „ 2 57 ! 307
XVI Symptoms, signs and ill defined conditions 110 157 184 192 137 167 228 228
XVII Injury and poisoning 66 53 8'5 120 85 78 131 169

Source: MSGP surveys 1955-56,1971-72,1981-82,1991-92,

6.4 beds per thousand population in public and voluntary hos
pitals, compared with 6.0 in 1921 (Pinker, 1966). However, 
elderly people were still treated in the old Poor Law institu
tions, and pioneering improvements in treatment and care 
were not yet widespread. During the Second World War at
tention was drawn to the poor standards in many hospitals 
(Abel-Smith, 1964). Honigsbaum argues that elderly people’s 
access to specialist hospital services actually deteriorated af
ter 1948, as NHS consultants who worked in upgraded poor 
law hospitals were no keener than their colleagues elsewhere 
to treat elderly people with chronic illnesses (Honigsbaum, 
1979).

Hospital In-Patient Enquiry (HIPE) data for the period 
1949- 74 has been analysed by Adelstein and Ashley (1980). 
The analysis shows huge increases in discharges per thou
sand population aged 65 and over, and this trend has contin
ued (Bosanquet and Gray, 1989; McPherson and Coleman, 
1988). GHS data show that, in the private household popula
tion, the percentage of people aged 75 or more with at least 
one in-patient stay in the previous 12 months increased from 
13 per cent in 1982 to 18 per cent in 1994.

Changes in hospital activity data do not necessarily reflect 
changes in health status, but they are usefid in illustrating 
changes in the incidence of particular conditions which nor
mally require hospital treatment. The huge increase in cases 
of fractured neck of femur among elderly people during the 
postwar period is a good example of this (Adelstein and 
Ashley, 1980). Reasons for this increase are not wholly clear, 
although it has been observed in other countries as well 
(Svanborg, 1988). Probable contributions are the increase in 

smoking and in alcohol consumption (which are both risk 
factors for osteoporosis) particularly among women, and also 
a decline in the level of customary physical activity.

Table 26.14 shows the proportion of men and women aged 
55 or more who were enumerated in non-private households 
in the censuses of 1921 to 1991. This includes residents and 
visitors in institutions of all kinds, together with groups such 
as campers, vagrants and those on board ship. (It is not possi
ble to subdivide this group by type of institution in all the 
years considered.)

Trends in the proportions in these non-private households vary 
markedly by age and sex. In general, the proportion of in
mates of institutions has fallen among men and women aged 
55-69, and among men (but not women) in their seventies. 
Among women aged 75 and over, and men over 80, how
ever, the proportion of inmates of institutions has increased. 
Before 1922 the proportion of men in non-private households 
was higher than the proportion of women, whereas today, 
among those aged 75 and over, women far exceed men.

These trends point to changes in the reasons for admission to 
institutions. They also reflect policy changes affecting the 
relative balance between institutional and community care. 
Developments in chemotherapy (for example, for 
tuberculosis sufferers in the mid-century and more recently 
for those with certain mental illnesses) are also involved. As 
a result, the prevalence of institutionalisation has become 
much more strongly associated with age and with health sta
tus. Townsend pointed out that poverty or inadequate hous-
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Table 26.14

Persons enumerated in non-private households per thousand population, by age and sex, England and Wales, 
1921-91

Sources: Census Reports; 1991 Census SARs

Year Sex 55-59 60-64
Age-group 

65-69 70-74 75-79 80 and over

1921 M 17 3 25.1 37.2 45.8 51.9 61.1
■■1 14.4 17.8 22.4 28.6 37.4 54.5

19H M 19.5 26 0 34.4 19 1 49.2 63.8
14.6 17.2 21.3 26 9 36.8 61.1

1951 M 184 21.4 26.1 14 7 49 1 75 2
16 9 20.4 25.0 34.2 50.1 94.2

jri M 23.5 24.9 28.2 370 52.2 109.7
Mill 20.5 22.1 26.4 A 4 61.4 156.3

1981 ■ 19.1 19.3 21.4 27.7 42 4 98.0
|g|j 14.5 15.7 19.4 29.4 54.2 I86 0

1991 M 14 8 18.2 22.0 31 4 45 7 120.2
F 109 14.7 20.2 31.3 55.1 199.2

ing was often the predominant reason for admission after 1948 
(Townsend, 1962). More recent studies indicate that the 
majority of people in institutions are moderately or seriously 
disabled (Wilkin et al., 1978; Gilleard et al., 1980; Martin et 
al., 1988).

Rates of residence do not simply reflect chronic disease and 
disability, however, and some elderly people in private house
holds are more incapacitated than residents of homes or hos
pitals. In the ONS Disability Surveys, 40 per cent of those in 
the most severely disabled group identified, and who were 
aged 70 and over, were living in private households (Martin 
et al., 1988). Analyses of data from the ONS Longitudinal 
Study have shown socio-demographic differences in the pro
portions of elderly people moving from private to non-pri- 
vate households between 1971 and 1981, which could not 
wholly be explained by differences in health status (Grundy, 
1992b). The rise in the prevalence of institutionalisation in 
the oldest age-group, shown in Table 26.14, is also evident in 
the USA (Siegel, 1992). This rise cannot be interpreted as an 
indication of an increased prevalence of serious disability, 
even though it is consistent with such a trend. There have 
been very large changes in the residence patterns of elderly 
people in the postwar period, with considerably fewer elderly 
people living with younger relatives (Grundy, 1992c, 1993; 
Murphy and Grundy, 1993). It is highly probable that the in
crease in institutionalisation at least partly reflects this. 
Changes in access to institutional care and to support 
services at home are also important influences. The rise in 
institutionalisation in the 1980s, for example, reflects the 
growing availability of means-tested Social Security payments 
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to fund residential care in the private sector. This led to a 
phenomenal expansion of the provision of profit-earning resi-j 
dential care, with a resultant increase in the level of overall 
provision (DHSS, 1989; Laing and Buisson, 1991). The es
calating cost of this provided a major impetus for the 1990 
Community Care Act (DHSS, 1989).

Recent trends in health: 1971-92

The chief source of data on trends in health status in the past 
two decades is the General Household Survey. The findings 
on restricted activity and GP consultations were discussed in 
section 26.4. In most years, questions about long-standing 
illness, and long-standing illness which limited activities, have 
also been asked. These data constitute the major national 
source of subjective information on trends in chronic illness 
in private households, though they inevitably exclude many 
people in the poorest health. They have been used to study 
differences in the prevalence of long-standing illness in 
age-groups over 65 by social class, which is assigned on the 
basis of last job or, in the case of married women, the hus
band’s last job (Grundy, 1987; Victor, 1989). The extent of 
limiting long-standing illness estimated in the 1991GHS was 
higher than that reported in the census. This is because of 
differences in the way the information was elicited. How
ever, the difference decreased progressively with age, and in 
the group aged 85 and over the census prevalence is slightly 
higher than the GHS estimate (OPCS, 1993).

Figure 26.6

Limiting long-term illness by sex, age and residential status, Great Britain, 1991

Source: 1991 Census tSARs!

A different pattern was revealed by a comparison between 
results from the 1985 GHS and the ONS Disability Surveys, 
which was based on much more detailed questioning about 
ability to undertake a range of activities (Martin et al., 1988). 
This showed that the GHS estimates of disability were higher 
than those from the Disability Survey up to the age of 75, 
while above this age the GHS estimate was markedly lower. 
This difference almost certainly reflects under-reporting of 
long-standing limiting illness by the oldest respondents in 
the GHS, who attribute their limitations of activity to age 
rather than to illness.

The relationship between age and health is also weakened in 
the GHS by the exclusion of the institutional population. 
Figure 26.6 shows the prevalence of limiting long-term ill

ness reported in the 1991 Census, by age and sex, for the 
private and non-private household populations. Reported 
long-standing illness is very much higher in the non-private 
household group. Thus, the omission of this group leads to 
an underestimation of the prevalence of long-term illness. In 
addition, it can distort the relationships between variables such 
as marital status and health, since the probability of residence 
in an institution is associated with these and other factors.

These differences between the GHS and other sources do not 
in themselves cast doubt on the validity of trend data from 
the GHS (although for the oldest age-groups they will be in
fluenced by changes in the relative size of the institutional 
population). But they strongly suggest that apparent trends 
may be influenced by changes in, for example, health expec-

Figure 26.7

Percentage with long-standing illness, 1975-94
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Figure 26.8

Percentage with limiting long-standing illness, 1975-94

tations and awareness, both among the general public and 
among general practitioners. Changes in health expectations 
have been suggested as the explanation for generally rising 
rates of morbidity reported from the GHS and equivalent sur
veys in other countries.

In Figures 26.7 and 26.8 data are presented for long-standing 
illness and limiting long-standing illness for 1975-79, 
1980-84,1985-89 and 1990-94. The data for women show 
a stronger relationship between age and long-standing, par
ticularly limiting long-standing, illness, than do the data for 
men. There is little change in the prevalence of limiting long
standing illness in the 65-74 and 75-84 year old age-groups 
over time, and, in all periods, the rates are higher for women 

than for men. Among those aged 55-64, long-standing and 
limiting long-standing illness are more prevalent among men 
than among women and appear to have risen over time. These 
differences may be influenced by labour market factors. Rates 
of reported morbidity are often higher among men than for 
women in the ‘pre-retirement’ age-band. This may be because 
men who have retired early for health reasons are particu
larly conscious of health limitations and so are more likely to 
report them (Grundy, 1992a). This can be seen clearly in 
Figure 26.6, which, as it is based on the Census SARs, per
mits desegregation by single years of age. The proportion of 
men leaving the labour market before the age of 65 rose very 
substantially between the mid-1970s and early 1990s, with 
invalidity benefits often ‘bridging the gap’ between the end 

Percentage with long-standing illness reporting health as ‘not good’
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Percentage

Figure 26.10

Percentage usually unable to manage going outdoors and down the road on their own

Source: General Household Survey

of work and pensionable age (Henretta, 1994). This may also 
have led to increases in the proportions reporting long-stand
ing illness.

The major causes of long-standing illness reported by respond
ents in the 1989 GHS are shown in Table 26.15. Circulatory 
and musculoskeletal disorders predominate, with the latter 
being particularly prevalent among women aged 75 and over. 
Although fewer of the respondents reported that they were 
suffering from long-standing respiratory diseases, those who 
did so were particularly likely to assess their health as ‘not 
good’, as is shown in Figure 26.9.

In 1980, 1985, 1991 and 1994 the GHS collected more 
detailed information on ability to undertake various activi-

Table 26.15

Proportion (%) of males and females aged 65 and over 
reporting long-standing illness, by major cause group, 
Great Britain, 1989 

Cause group Age-group and sex
65-74 75 and over

Males Females Males Females

Circulatory 25.0 22.3, 21.9 26.2
Musculoskeletal 21.0 29.0 23.8 38.9
Respiratory 10.2 8.2 11.8 8.2
Sensory (eye and ear) 9.1 8.2 115 18.4
Any long-standing illhess 58.0 58.7. 60.4 69.7

Source: OPCS data from 1989 GHS HU 14

ties of daily living (ADL) and instrumental activities of daily 
living (IADL), including questions on mobility and on do
mestic and personal care tasks. Such data are widely used to 
compute indices of functional disability (Katz et al., 1983). 
These measures have the advantage of being more sensitive 
than general questions on overall activity and of being easily 
interpreted. They are also relevant to considerations of policy 
for health and social care (Bowling, 1991; Donaldson, 1992). 
In addition, they correlate reasonably well with other indica
tors of health status, such as mortality and institutionalisa
tion (Branch and Jette, 1982; Warren and Knight, 1985).

However, ADL scales lack specificity in that, often, respond
ents have no opportunity to indicate how difficult they find a 
task, as opposed to whether they find it difficult at all. They 
also ignore important aspects of health such as psychosocial 
well-being (Bowling, 1991). Responses are also dependent 
to some extent on cultural norms about behaviour appropri
ate to a particular age and gender, and changes in these 
attitudes may lead to changes in ADL-based measures. For 
example, until 1994 the GHS showed that the proportion of 
men unable to cook a main meal, or to wash clothes by hand 
unaided, was higher than the corresponding proportion of 
women. This was despite the well known higher prevalence 
of disability among elderly women, which was reflected in 
the higher proportions of women unable to perform all the 
other activities that were queried. Ability to undertake a par
ticular task also depends to some extent on the environment. 
Thus, ability to get around the house will reflect not just a 
respondent’s health status, but also the design of the dwell
ing. Large differences between studies in the assessment of 
functional disability have been reported, probably for these 
reasons (Weiner et al., 1990).
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Table 26.16

Proportion (%) of men and women aged 65 and over unable to perform four activities of daily living (ADLs) 
independently, 1976-94

Sources: Behbington’s analysis of data from the 1976 Elderly at Home Survey, (Behbington and Darton, 1996) and the 1980,1985,1991 and 1994 
rounds of the GHS (Bone et al., 1996).

Age and sex
1976

Unable to perform ADLs independently
1980 1985 1991 1994

65-69 M 4 4 4 Mlt 4
F 6 Mj 3 Mgj 6

70-74 M 8 6 |M|| 4
F 15 8 6 Mgl ||jj

75-79 M 18 ||||l 11 5 6
F 22 10 9 6 9

80-84 M 25 18 15 IMl 13
F 36 19 Wtll 15

85+ M 43 13 23 20 18
F - 54 36 U 21 25

Bebbington has compared information on the ability to un
dertake specific activities in the GHS and in the 1976 Survey 
of the Elderly at Home (Bone et al„ 1996; Hunt, 1978). There 
was a marked drop in the proportions unable to undertake 
four activities of daily living without assistance (see Table 
26.16). This, together with the earlier results on mobility, 
restrictions (see Table 26.11), suggests a reduction in the ex
tent of serious disability. However, the GHS data on, for ex
ample, the proportions unable to go outside and down the 
road on their own (see Figure 26.10) show no consistent trend. 
A number of other European countries, and the United States, 
have reported reductions in the extent of serious disability 
but an increase in the prevalence of mild health impairments 
(Boshuizen and van de Water, 1994; Crimmins et al., 1989).

Results from the GHS and other surveys suggest a similar 
pattern in Britain.

26.6 Discussion and conclusions

During the period 1841-1991 there was a substantial increase 
in survival to and beyond the age of 55. Cohort changes in 
survival to the ages of 55 and 75 are shown in Figure 26.11. 
Fewer than a fifth of the women bom at the start of the period 
reached their 75th birthday; 57 per cent of those bom in 1921 
will celebrate this birthday in 1996. Corresponding changes 
among men are less marked and the major difference is be

Table 26.17

Estimates of the prevalence of disability and serious disability in the private household and total population aged 50 
and user, E ngland and Wales. 1984-85

Prevalence of disability per 1,000Age-group

Severe disability (9-10)All levels of disability (1-10)

Private 
household 
population

Total 
population Difference

Priiate 
household 
population

Total 
population Difference

50-9 131 133 2 7
60-9 236 240 4 16 |ii|

70-9 395 408 23 32 9
80+ 674 ■ ’14 40 85 133 48

Source: OPCS Disability Surveys (Martin et al., 1988)
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tween those bom in the nineteenth century and those bom in 
the twentieth. Changes in the probability of survival from 
age 55 are shown for the whole period in Figure 26.12.

The mortality regime of 1991 implies survival for a further 
20 years for 70 per cent of women, compared with only 40 
per cent for most of the second half of the nineteenth century. 
Among men, changes are slighter but still pronounced, and 
much of this improvement has occurred relatively recently. 
In comparison with recent changes, the extent of earlier im
provement at older ages among men appears very modest, 
and the restriction or concentration of change to the first two 
decades of the twentieth century is also puzzling. It is 
possible that the late nineteenth-century pattern was influ
enced by the emergence of new viruses, while later in the 
twentieth century, economic problems, an increase in expo
sure to cigarette smoking and unfavourable health legacies 
impeded further progress (Gage, 1993). Among older women, 
the early twentieth century was also a period of particular 
improvement in survival, but gains continued throughout the 
1920s and 1930s.

How were these changes related to changes in morbidity or 
in health? Census data suggest a decline in the prevalence of 
blindness, which, although fairly small, is a positive indica
tor. It may also indicate an improvement in the nutritional 
status of the population reaching old age. The incidence of 
mental illness appears to have increased, but undoubtedly the 
epidemic here was in institutionalisation rather than madness.

Data from the middle of the twentieth century point to the 
high prevalence of self-reported illness, much of it minor, 
and to the large use of doctors by older people. Rates of medi
cal consultation have fallen from the levels recorded in the 
1950s, reflecting improvements in therapies and in medical 
management. However, rates of self-reported long-standing 
illness have not fallen, and in some cases have increased.

The lack of major improvement in the mortality of older men 
in the middle decades of the twentieth century was, until rela
tively recently, interpreted by some as indicating little scope 
for further improvement in life expectancy, once the virtual 
eradication of infectious disease mortality had been achieved

Figure 26.11

Cohort survivorship to ages 55 and 75, men and women 
born 1841-1921

Year of birth

through improvements in public health and living conditions. 
Certainly, in the context of the major changes in the health 
care of older people, this lack of improvement for men ap
pears disappointing. However, from the late nineteenth cen
tury onwards, increasingly larger proportions of men have 
been exposed to cigarette smoking. This has undoubtedly had 
a major influence on the mortality levels and patterns of health 
of men as compared to women (Alderson and Ash wood, 1985; 
Waldron, 1986).

Since 1971 there have been further major changes in the 
delivery of health and welfare services, important socio-eco
nomic changes and the further development of medical 
interventions, including drugs. This period has seen quite sub
stantial falls in death rates at older ages, but, according to the 
results from the General Household Survey, no decrease in 
reported long-term illness. This might suggest an altered re
lationship between mortality and morbidity at the population 
level, but other interpretations are also possible. These in
clude an increase in health expectations and changes in the 
threshold for reporting health limitations. The data are also 
limited due to the exclusion of the institutional population 
who, in the oldest age-groups, comprise a large proportion of 
those with serious health problems (see Table 26.17). More 
optimistically, patchy evidence from a few mid-century sur
veys, and from the 1970s onwards, suggest a decline in very 
serious mobility and other functional restrictions. Similar find
ings have been reported from other developed countries. These 
results would seem most consistent with Manton’s thesis of 
delays in the rate of progression of degenerative diseases 
(Manton, 1982).

The inability to draw firm conclusions about even recent 
trends in morbidity and its relationship with mortality points 
to an urgent need for better data. A new national health sur
vey, including both objective as well as subjective measures 
of health, was instituted in 1991, and this should provide a 
surer basis on which to review trends in the 1990s. However, 
even the most comprehensive contemporary datasets are un
likely to reveal all we would wish to know about future trends 
in the health of the older population, simply because the foun
dations of this may have been laid many decades in the past.

Figure 26.12

Probability of survival for age 55 (period life tables)
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Chapter 27
Trends and prospects at very high ages

By
Roger Thatcher

Summary

- Over the last 50 years falling death rates and rising numbers in the age-groups 80-99 have had a greatly magnified 
effect on the numbers of centenarians.

- Since the 1950s the number of centenarians has increased at a rate of about 7 per cent per year, faster than most other 
age-groups.

- Accurate data for numbers and death rates at very high ages can be found by using the so-called ‘method of extinct 
generations’. Rising numbers of centenarians are represented by a shift in the statistical frequency distribution to
wards the higher ages. The shift is most clearly visible at the upper tail of the distribution.

Death rates at very high ages, including centenarians, have been falling, particularly since the Second World War. 
The fastest fall has been between the 1970s and 1980s.

“ The increases in expectations of life at very high ages have not been very large. They are measured in months rather 
than years.

- The highest ages recorded for men and women in Britain are showing a spectacular increase. There has been an 
increase of 6 years in the highest ages reached by both men and women in the cohort bom in 1871-80 compared with 
that bom in 1841-50.

- Population projections prepared by the Government Actuary’s Department, which assume continually falling death 
rates, show a 10-fold increase in the number of centenarians in Britain between 1991 and 2031.

- Centenarians are far more likely to be women than men. The majority of the whole age-group are widowers or 
widows.

“ There have been no systematic surveys of the physical and mental health of centenarians in England and Wales.
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27.1 Introduction

A previous chapter by Emily Grundy has considered elderly 
people. In this chapter we shall be concerned with the very 
highest age-group, namely the centenarians. This group is 
growing at a spectacular rate. It is not very large numerically, 
so in economic or social terms it is not very important in its 
own right, but it is a very sensitive indicator of what is hap
pening at lower ages. Changes such as falls in death rates and 
rising numbers in the age-groups 80-99 have a greatly mag
nified effect on the numbers of centenarians. In contrast, the 
annual numbers of births occurring more than 100 years pre
viously play a small part in dictating changes in the numbers 
of centenarians, at least over the next 20 years or so (Thatcher, 
1981; Craig, 1983).

The trends for centenarians are also important for another 
reason. Changes in the nineteenth and twentieth centuries have 
transformed the death rates at young and middle ages, so that 
the shape of the survival curve now looks much more like a 
rectangle. If there are further falls in death rates, but if there 
is a more or less fixed upper limit to the length of life, then 
this process of ‘rectangularisation’ will continue to the point 
where deaths will eventually be compressed into a narrower 
range of ages. On the other hand, if the upper limit to life 
(supposing that it exists) is much higher than the maximum 
ages currently achieved, there will be less ‘rectangularisation’ 
and less compression of the ages at death, but people will 
live even longer.

The group of centenarians contains people who have attained 
exceptional longevity. There is a natural human interest in 
the maximum length of life, the highest ages which have been 
reached so far and the prospects for longevity in the future.

The aim of this chapter is to bring together the data which are 
most relevant to the trends at these very high ages, and to 
discuss current projections for the future. There is also a short 
postscript on the characteristics and health of centenarians. 
Here too their experience may be relevant to discussion about 
the ‘compression of morbidity’ (Fries, 1980): as people live 
longer, are their illnesses also postponed to the time around 
when they die, or are the years of life gained marred by in
creased ill health (Peris, 1995; Grundy, 1984)?

27.2 Background

In the 1911 Census of population, the number of persons in 
England and Wales who were recorded as being aged 100 
and over was 128, out of a total population of 36 million. 
These centenarians were a great rarity. They had all been bom 
before the official registration of births began in 1837, so 
there were often doubts about their exact ages and whether 
they were true centenarians.

Since then, the picture has changed beyond recognition. Since 
the 1950s the number of centenarians has increased dramati
cally, at a rate of about 7 per cent per year.

This is much faster than the rate of most, if not all, other age- 
groups. By 1991 the number of centenarians had reached 
4,400. Most of this increase has been due to falling death 
rates at lower ages, so that more people have survived to reach 
age 100; but even at age 100 there are indications that death 
rates have been falling and that the expectation of life (at 
least for women) has risen a little. The highest recorded age 
in England and Wales has increased from 106 to 112 for men, 
and from 109 to 115 for women.

27.3 Methodology

It is not easy to compile accurate data for numbers and death 
rates at very high ages. Unfortunately, there are errors in many 
of the very high ages recorded in the censuses of population. 
Above the age of 85 it is difficult to produce accurate esti
mates of death rates at individual years of age by the tradi
tional method of combining data from death registrations with 
data from censuses. At these very high ages, better results are 
obtained (at least retrospectively) by using death registrations 
alone. The principle behind the calculations is that once all 
the members of a given birth cohort have died, their dates of 
birth and death (as recorded at the death registration) give 
enough information to reconstruct the numbers who were alive 
at earlier dates, provided that we confine ourselves to ages 
which are high enough for international migration to be neg
ligible. This is the so-called ‘method of extinct generations’.

For the most recent cohorts, which are not yet quite extinct, 
the data on deaths can be supplemented by data on the number 
still surviving, obtained from the 10 per cent sample of 
pensioners which is analysed by the Department of Social 
Security.

A full account of the methods used in this section, including 
sources, references and a discussion of the reliability of the 
data, will be found in Thatcher (1992).

27.4 Rising numbers

The trends in numbers at the highest ages can be seen from 
Table 27.1. In order to set the changes at ages 100 and over in 
perspective, we show also the corresponding numbers at ages 
80-89 and 90-99.

Since 1911, the numbers at ages 80-89 have been growing at 
a reasonably steady rate of between 2 and 3 per cent per an
num. At ages 90-99, the rate has been somewhat faster, par
ticularly in the second half of the period. At ages 100 and 
over, however, although the numbers are small, the percent
age rate of growth has been spectacular. Between 1951 and 
1991 the total number of centenarians (men and women) grew 
from 300 to 4,400. This is a rate of increase of 7 per cent per 
annum, roughly doubling every 10 years.

It may seem surprising that the fastest percentage rate of 
growth should occur at the highest ages of all. There is, how
ever, a simple explanation. As death rates have fallen and
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Table 27.1

Numbers at high ages in England and Wales, estimated 
from death registrations in 1911-90 and numbers of 
pensioners in 1990-91

Period Aged 80-89 Aged 90-99
Aged 100 
and over

Men thousands
1911 74.8 4.3 0.0
1921 88.2 ■Hi 0.0
1931 112.4 5.4 0.0
1941 150.0 6.4 0.0
1951 224.9 10.7 0.0
1961 285.9 16 3 O 1
1971 305.2 24.8 0.2
1981 356.4 28.8 <) 1
1991 524.7 41.8 0.5

Women
1911 122.3 9.3 (> 1
1921 157.7 10 8 O.1
1931 203.9 14.4 0.1
1941 272.8 18.6 0.1
1951 406.5 31.5 0.3
1961 582.4 50.0 0.5

■iifc 733 1 86.1 1.1
1981 908.0 1190 20
1991 1,166.5 183.7 3.9

Source: Thatcher (1992)

people have lived for longer, the statistical frequency distri
bution of ages has shifted towards the higher ages. This shift 
produces its largest proportionate effect at the upper tail of 
the distribution, where the absolute numbers are relatively 
small.

27.5 Fal,ingdeath rates

The trends in death rates at very high ages can be seen very 
conveniently from Table 27.2. This shows the probabilities 
of dying within 12 months (qx in the actuarial notation), aver
aged over successive decades. The steady progression from 
column to column shows very clearly how the death rates 
have been falling, particularly since the Second World War.

It is worth noting that the falls have extended right up the age 
scale, even as far as the centenarians. For example, the prob
ability that a female aged exactly 100 will die before reach
ing age 101 has fallen during the period covered by the table 
from 0.43 to 0.36.

The annual percentage rates of decrease in the death rates 
between successive decades are summarised in Table 27.3. 
Although these figures have margins of error, and those for 
ages 100-104 are less reliable than the rest, they are the best 

indicators of the detailed rates of change which are at present 
available.

It will be noted that the fastest falls have been in the most 
recent period, between the 1970s and the 1980s, when they 
averaged about 1 per cent per annum for men and nearer 1.5 
per cent for women. There is no indication here that the trend 
is slowing down.

27.6 Expectations of life

By using the ‘method of extinct generations’, it is possible to 
estimate the cohort expectations of life which were actually 
achieved by the cohorts bom between 1841 and 1880. Ear
lier cohorts, bom before the official registration of births be
gan, have been omitted. The results are shown in Table 27.4 
and speak for themselves.

Owing to the way that demographic arithmetic works, fall
ing death rates have a larger numerical effect on the expecta
tion of life at low ages than at high ages, because younger 
people gain the benefit of increased expectations at all ages 
greater than their own. The falling death rates have indeed 
increased the expectations of life as shown in Table 27.4, but 
at these very high ages the increases have not been very large. 
They are measured in months rather than years.

27.7 The highest ages recorded

Although the expectation of life at age 100 has increased by 
only a few months for women, and has hardly changed for 
men, there has nevertheless been a spectacular increase in 
the highest ages recorded. Table 27.5 (for men) and Table
27.6 (for women) show the numbers in the relevant birth co
horts who survived to reach higher ages. For example, the 
first column of Table 27.5 shows that, of the men bom in 
1841- 50, there were 215 who survived to reach age 100, of 
whom 135 survived to reach age 101, and so on, until the last 
two survivors died at age 106.

The tables show that for the cohorts bom in 1841-50, the 
highest ages which were reached were 106 for men and 109 
for women. For the cohorts bom in 1871-80, the highest ages 
reached were 112 for men and 115 for women. Thus for each 
sex, the highest age increased by 6 years. We can be confi
dent that this 6-year increase is genuine, because all the en
tries in the tables at ages 110 and over have been individually 
verified, by tracing their original birth registration, to check 
that the age recorded at death was consistent with the birth 
entry. Only the verified cases are included in the tables.

A very large part of this 6-year increase can be explained 
simply by the fact that the numbers reaching age 100 have 
increased by factors of 6.3 for men and 7.6 for women. The 
statistical theory of extreme values shows how an increase in 
the numbers is itself sufficient to increase the maximum age 
which will be reached, even if the death rates and expecta
tions of life at high ages do not change at all.

The Health of Adult Britain: 1841-1994

Probabilities of dying (qx) in England and Wales estimated from death registrations in 1930-90 and numbers of 
pensioners in 1990

Table 27.2

Age 1930-40 1940-50 1950-60 1960-70 1970-80 1980-90

Men
85 0.212 0.196 0.194 0.179 0172
86 0.231 0.215 0.214 0.197 0.186 0.172
87 0.246 0.231 0 229 0.211 0.199 0.180
88 0.255 0.238 0.244 0.224 0.195
89 0.276 0.264 liMW 0.243 0.227 0.207
90 0.290 0.275 0.275 0.252 0 243 0.222
91 0.300 0.286 0.290 0.266 0.259 0.234
92 0.314 0.304 0.313 0.294 0279 0.255
93 0.344 0.321 0.332 0.306 0.295 1)2-0
94 0.376 0.352 0.352 (i 24 0 314 0.293
95 0.374 0.371 0.382 0 341 0.335 0.307
96 0.410 (144 Ml 0.374 0 355 II .328
97 0.403 0.405 O.4( IX 0 378 0 374 0.342
98 0.415 . 0.427 0.436 0.400 0.396 0 369
99 (0.495) . (0.468) 0.479 0.405 0.403 0.371
UM) (0.448) 0.451 0.433 0.406
101 (0.500) 0.485 0.416
102 (0.424) 0.407
103 (0.431)

Women
85 0.174 0.159 0152 0.137 0.126 0.108
86 0.190 0.174 0.168 0.152 0.139 0.121

■■ 0.203 0.186 0.179 0.164 MtMiM 0.131
88 0.215 O 197 0 192 0.175 0.163 O 143
89 0.231 0.217 0.210 0.191 0.179 0159
90 0.247 0.232 0 223 0.206 0.195 0.172
91 0 252 0.240 0.234 0.218 0.208 0.1X6
92 0.277 i) 260 ■■■ 0.239 0.228 0.204
93 0.295 0.280 0.273 0.258 0.248 0.222
94 0.317 0.296 0.291 0.273 0.264 0.237
os 0.334 0.317 0.307 0.291 0.282 0 251
96 0.347 0.343 0.332 0 316 0.301 0.273
97 0.365 0.363 O 152 0.323 U.316 0 28-
98 0.405 0.401 0.351 0.337 0.301
99 0.415 0414 0.393 0.346 0.348 0.327
100 0.433 0.430 0.406 (I 386 0.371
101 0.481 0.401 0.429 0.403 0.403 0.37"
102 (0.441) (0.468) 0.445 0 406 0.397 0.393
103 (0.500) 0.465 0.417 0.401
104 (0444) 0.475 0.437
105 (0.483) 0.476
106 (0.467)
107 (0.495)

Figures in parentheses are based on fewer than 200 (but more than 100) deaths.
Source: Thatcher (1992)
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Table 27.3

Average annual percentage rates of decrease in death 
rates between successive decades in England and Wales

V. >re 7 he rates of de< reuse are dent rd from death rates tmj. age-stand- 
ardised within each 5-year ag'e-grdupi tn the decades 191'1 20, 
7927-30,..., 79S7-90.

Source: ONS

Period Ages
85-89 90-94 95-99 100-104

Men
1910s to 1920s 0.1 0 1 0.2 -0.6
1920s to 1930s -0.2 -0.6 -0.7 0 9
1930s to 1940s 0.9 0.8 0.5 0 1
1940s to 1950s 0.0 -0.2 -0 4 -0 9
1950s to 1960s 0.9 0.9 1 2 -0 2
1960s to 1970s 0.6 0.4 0.3 0.9
1970s to 1980s 1.0 1.1 1.0 1.3

Women
1910s to 1920s 0.2 0.0 0.0 1.2
1920s to 1930s 0.1 -0.2 -0.3 H.7
1930s to 1940s 1.1 0 8 0.6 08
1940s to 1950s 0.4 0.2 0.4 0.3
1950s to 1960s 1.0 0.8 0.7 0.8
1960s to 1970s 09 0.5 0.4 0.3
1970s to 1980s 1.5 1.3 1.2 0.6

Cohorts Expectation of life at age

Table 27.4

Cohort expectations of life (England and Wales)

born in 80 85 90 95 100

Men
1841-50 4.77 3.46 2.63 1.98 1.76
1851—60 4.86 3.60 2,72 1.99 1.65
1861-70 5.11 3.67 2 77 2-12 1.60
1871-80 5.28 3 92 2.99 2.22 1.71

Women
1841-50 5.56 4.06 3.05 2.28 1.82
1851-60 5.81 4.32 3.24 2.38 1.81
1861-70 6.18 4.48 3.36 2.54 1.97
1871-80 6.53 4.82 3.59 2 63 2.00

Table 27.6

England and Wales
Women survivors reaching given ages

Table 27.5

England and Wales
Men survivors reaching given ages

Reaching Cohorts born in: Reaching Cohorts born in:
age 1841-50 1851-60 1861-70 1871-80 age 1841-50 1851-60 1861-70 1871-80

100 215 339 720 1.364 10( 1.085 2.122 4.233 8,273
101 135 184 397 774 101 615 1.272 2.616 5.186
102 73 106 204 401 102 379 720 1.563 3,115
103 32 51 104 231 103 213 396 955 1.846
104 19 25 51 115 ■’ 104 107 196 535 1,080
105 8 |||ll 20 66 105 63 107 287 610
106 2 ||||| 10 «i 11)6 31 49 132 319
107 0 16 107 17 23 70 172
108 ■III 10 108 12 34 84
109 gfjgi S..l 109 2 6 15 27
110 ■s*i 0 1 ■-< lit) ■gll Mil! 123g
111 g|||j III mi 7»
1)2 112 0 Mil
113 0 113 0 ■■Ij

Source ONS

Source ONS\
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27.8 Prospects

Nobody can foresee with certainty the course which death 
rates at high ages will take into the distant future. This is, in 
fact, a matter of very considerable controversy. On the one 
hand, there are those who believe that medical advances are 
imminent which will offer the prospect of new cures for many 
forms of cancer, the postponement of deaths from heart 
disease and other major changes. These, particularly if 
combined with improvements in lifestyle, could transform 
the position and lead to substantially lower death rates at high 
ages than those observed at present. On the other hand, there 
are those who foresee that economic pressures may make it 
difficult to increase indefinitely the amount of resources which 
can be allocated to the care of the old, and to pay for increas
ingly expensive treatments for continuingly increasing num
bers of old people.

Even more pessimistically, there are those who think that the 
environment is starting to deteriorate and that, at some stage 
during the twenty-first century, pressures generated by the 
world population explosion will eventually make matters 
worse, with resulting repercussions on health. These are, how
ever, problems which, if they materialise, will affect mortal
ity at all ages, not just at high ages. Demographic historians 
will recognise that these conflicting modem views are re
markably similar to those advanced by Condorcet and Malthus 
a long time ago.

However, these are unresolved arguments about the long-term 
future. For the present, the position is that there is a strong 
and well-established downward trend in death rates, appar
ently extending to ages even above 100, not only in England 
and Wales but also in many other countries. There are no 
medical or biological reasons to expect this trend to be halted

Table 27.7

Government Actuary's 1991-based projection of 
future numbers at high ages in England and Wales 

Source: GAD

Aged 
80-89

Aged 
90-99

Aged 
100 and over

Men thousands
1991 543 45 ■ill

2001 637 h’ ■Si

20)1 760 115 ■ib

2021 918 158 Mil

2031 1.259 243 8

Women
1991 1.161 178 4
2001 1.245 292 ■M
2011 1,297 367 Mjjji!

2021 1,334 415 30
2031 1,812 494 37

in the immediate future, though how long it will continue is 
obviously a matter for debate.

The latest national population projections (OPCS, 1993), pre
pared by the Government Actuary and covering the period 
up to 2031, assume that death rates will continue to diminish, 
though at a declining pace. The projected rates of mortality 
at ages 85-100 show average rates of decrease, over each of 
the four decades between 1991 and 2031, which almost all 
fall between 0.5 and 1.5 per cent per annum. The projected 
increases in the numbers at high ages are shown in Table 27.7.

These projections show a further 10-fold increase in the 
number of centenarians (from 4,400 in 1991 to 45,000 in 
2031), which is even larger than the six-to-eightfold increases 
in the particular past period covered in Tables 27.5 and 27.6. 
Also, the death rates are projected to continue to fall at rates 
which are not very different from the past. Clearly, these pro
jected changes between the years 1991 and 2031 are likely to 
produce a further increase in the maximum recorded age at 
death. If it were not for the presumption that death rates at 
ages 115-120 will be higher than at ages 110-115, the pro
jected changes in numbers and death rates might be expected 
to produce another 6-year increase (give or take a year or 
two) in the maximum recorded age. There are uncertainties 
here, but on the information available at present it is reason
able to expect that the maximum recorded age for women in 
England and Wales (at present 115) will reach at least 118 or 
119, or possibly even more. In France, where the expectation 
of life is higher, the age of 121 has already been attained.

27.9 Postscript on the characteristics 
of centenarians

This chapter has been primarily concerned with the trends in 
numbers and lengths of life of centenarians, but we may add 
a little information about their characteristics.

In this age-group, women currently outnumber men in a ratio 
of more than seven to one. The official statistics give analy
ses by marital status. For example, of the centenarians who 
died in England and Wales in 1990, only 3 per cent of the 
men and 16 per cent of the women had remained single. Eight
een per cent of the men but only 0.5 per cent of the women 
had surviving spouses. Only 1 per cent of each sex were di
vorced or ‘not stated’. All the rest, the overwhelming major
ity of the whole age-group, were widowers or widows.

In England and Wales there have, so far, been no systematic 
surveys of the physical and mental health of centenarians, 
like those which have been conducted in France and Finland. 
In those countries, it was found that centenarians were gen
erally less fit than they had been in their nineties, and that 
almost all had some form of physical disability. As a broad 
generalisation, about a third were relatively healthy and about 
a third were definitely ill. (This last does not seem surpris
ing, when it is remembered how many of the centenarians 
were near the end of their lives.) In Finland, about 20 per 
cent of the male and 50 per cent of the female centenarians
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suffered from dementia. At the other extreme, there were many 
centenarians who were reported to be alert and to have good 
memories, particularly about family matters and the events 
of their youth. Often they were reported to have strong char
acters. A very curious and unexpected find in the French sur
vey was that the proportion of centenarians with blue, blue
grey or green eyes was much higher than in the population as 
a whole.
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International Classification of Diseases (ICD) codes used to define the 
diseases examined in chapters 16 to 22
CHAPTER 16

1901-10 1911-20 1921-30 1931-39 1940-49 1950-57 1958-67 1968-78 1979-
ICD1 ICD2 ICD3 ICD4 ICD5 ICD6 ICD7 ICD8 ICD9

Gonorrhoea 030 038.1-3 040.1-2, 035.1-2 025 030-035 030-035 098.0-9 098.0-9
039

Syphilis 029,085, 037,062, 038,072, 034.1-2, 030.1-5 020-029 020-029 090-097 090-097
091 067 076 080,083

PID 098.1, 614.0-5,
612-614 614.7-9
615.1, 622

CHAPTER 17

1958-67 1968-78 1979-92
ICD7 ICD8 ICD9

All malignant neoplasms 140-207.1,
292.3, 294

140-209 140-208.9,
238.4, 289.8

Cancer of oesophagus 150 150
Cancer of stomach 151 151
Cancer of colon and rectum 153.0-8,154 153,154
Cancer of lung 162 162
Malignant melanoma of skin 172.0-4, 172.6-9 172

Cancer of breast (female) 174 174
Cancer of cervix 180 180
Cancer of ovary 183 183
Cancer of prostate 185 185
Cancer of testis 186 186

Cancer of nervous system 191,192.0-3,
192.9

191,192

Non-Hodgkin’s lymphoma 200, 202 200, 202
Hodgkin’s disease 201 201
Multiple myeloma 203 203
Leukaemia 204-207 204-208

Cancer of unspecified site 195, 199 195,199

CHAPTER 18

Ischaemic heart disease

1921-30 ICD3
Fatty heart
Other unspecified myocardial disease
Arteriosclerosis without record of cardiovascular lesion
Angina pectoris

90(5)
90(7)
91(b)(2)
89

1931-39 ICD4
Acute myocarditis
Fatty heart
Cardio-vascular degeneration
Other myocardial degeneration
Myocarditis, not returned as acute or chronic
Diseases of the coronary arteries, Angina pectoris 
Arterio-sclerosis without record of cerebral lesion

93a
93b(l)
93b(2)
93b(3)
93c
94
97(3)
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1940-49 ICD5
Acute myocarditis 93a
Chronic myocarditis specified as rheumatic 93b
Cardio-vascular degeneration 93c(l)
Myocardial degeneration described as fatty 93c(2)
Other myocardial degeneration 93c(3)
Myocarditis not distinguished as acute or chronic 93d
Diseases of the coronary arteries 94a
Angina pectoris without mention of coronary disease 94b

1950-57 ICD6
Arteriosclerotic heart disease, including coronary disease 420
Heart disease specified as involving coronary arteries 420.1
Angina pectoris without mention of coronary disease 420.2
Other myocardial degeneration 422
With arteriosclerosis 422.1
Other 422.2
Arteriosclerosis 450

1958-67 ICD7
Arteriosclerotic heart disease, including coronary disease (as stated) 420

- specified as involving coronary arteries 420.1
- Angina pectoris without mention of coronary disease 420.2

Other myocardial degeneration - Fatty degeneration 422
- With arteriosclerosis 422.1
- Other 422.2

Arteriosclerosis 450

1968-78 ICD8
Acute myocardial infarction 410
Other acute and subacute forms of ischaemic heart disease 411
Chronic myocardial infarction 412
Angina pectoris 413
Asymptomatic ischaemic heart disease 414

1979-92 ICD9
Acute myocardial infarction 410
Other acute and subacute forms of ischaemic heart disease 411
Chronic Old myocardial infarction 412
Angina pectoris 413
Other forms of chronic ischaemic heart disease 414

Cerebrovascular disease

1901-10 ICD1
Apoplexy, hemiplegia
Cerebral haemorrhage, cerebral embolism
Softening of brain

1070*
1060*
840*

1911-20 ICD2
Apoplexy 64a
Serous apoplexy and oedema of brain 64b
Cerebral congestion 64c
Cerebral atheroma 64d
Cerebral haemorrhage 64e
Softening of brain 65
Hemiplegia 66a

1921-30 ICD3
Cerebral haemorrhage so returned 74a(l)
Apoplexy (lesion unstated) 74a(2)
Cerebral embolism 74b(l)
Cerebral thrombosis 74b(2)
Hemiplegia 75a
Cerebral softening 83
Arteriosclerosis with cerebral vascular lesion 91b(l)

212

1931-39 ICD4
Cerebral haemorrhage so returned 82a(l)
Apoplexy (lesion unstated) 82a(2)
Cerebral embolism 82b(l)
Cerebral thrombosis 82b(2)
Cerebral softening 82b(3)
Hemiplegia 82c(l)
Other paralysis of unstated origin 82c(2)
Arteriosclerosis, with cerebral haemorrhage 97(1)
Arteriosclerosis with record of other cerebral vascular lesion 97(2)

1940-49 ICD5
Cerebral haemorrhage 83a
Cerebral embolism, thrombosis and softening 83bc
Arteriosclerosis (ex. coronary or renal sclerosis or cerebral haemorrhage) 97

1950-67 ICD6 and ICD7
Subarachnoid haemorrhage 330
Cerebral haemorrhage 331
Cerebral embolism and thrombosis 332
Spasm of cerebral arteries 333
Other and ill-defined vascular lesions affecting central nervous system 334
Other cerebral paralysis 352

1968-78 ICD8
Psychosis associated with other cerebral condition

- with cerebral arteriosclerosis 293
- with other cerebrovascular disturbances 293.1

Cerebrovascular disease 430-438
Other cerebral paralysis 344

1979- ICD9
Cerebrovascular disease 430-438
Arteriosclerotic dementia 290.4
Hemiplegia 342
Other paralytic syndromes 344

* No numbering was used for ICD1. The codes given are the computer codes used in the ONS historic deaths database

CHAPTER 19

1901-10
ICD1

1911-20
ICD2

1921-30
ICD3

1931-39 
ICD4

1940-49
ICD5

1950-57
ICD6

1958-67
ICD7

1968-78
ICD8

1979-
ICD9

Parkinson’s disease - - 084.4 087.3 087.3 350 350 342 332.0

Post-encephalitis Parkinsonism - - 023 017 032.2 083.0 083.0 066 310.8,
332.1

Motor neurone disease - - - 081.1,
081.4

082.1 356 356 348 335.2

Dementia, including
Alzheimer’s disease

- 068, 154 164 084.2, 
162

084.4, 
162

304-306,
309, 794

304-306,
309,794

290,299, 
794

290,298.9, 
331,797

Senility without mention of 
psychosis

- 154.2 164.2 162.2 162.1,
162.3

794 794 794 797

Multiple sclerosis - - 084.3 087.4 087.4 345 345 340 340

Guillain-Barre syndrome (acute, 
infective or post infective polyneuritis)

- 073.2 082 087.2 087.2 364 364 354 357.0

Epilepsy 088 069 078 085 085 353 353 345 345

Myasthenia gravis — — — 156.2 156.2 744.0 744.0 733.0 358.0
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CHAPTER 20

1901-10
ICD1

1911-20 
ICD2

1921-30 
ICD3

1931-39 
ICD4

1940-49 
ICD5

1950-57 
ICD6

1958-67 
ICD7

1968-78 
ICD8

1979- 
ICD9

COPD
Bronchiectasis 526 526 518 494
Bronchiectasis, bronchial catarrh,

other bronchitis 89,90
Bronchitis, chronic and unqualified 490,491 490,491
Chronic bronchitis and bronchitis

not distinguished as acute or chronic 99b, c, d 106b, c 106b, c
Chronic bronchitis, bronchitis with

emphysema, bronchitis (unqualified) 501,502 501,502
Emphysema 492 492
Emphysema without mention of

bronchitis 527.1
Other obstructive airways disease 519.8 496
Pulmonary emphysema 97 106 113 113

Asthma
Asthma
Asthma, unspecified
Asthma with ‘flu as contrib. or

96 105 112 241 241 493
493.9

secondary cause 112.1
Asthma without any of above 

complications
Emphysema, asthma 
Extrinsic asthma

119
112.6

493.0
Intrinsic asthma 493.1

Pneumonia
Acute interstitial pneumonia 
Bronchopneumonia 91 100 107 491 491

484

Bronchopneumonia (unspecified)
Bronchopneumonia with ‘flu as a

485 485

secondary or contributary cause 107.1
Bronchopneumonia without ‘flu 
Lobar pneumonia 92.1 101.1 108

107.2
490 490

Lobar pneumonia with ‘flu 108.1
Lobar pneumonia without ‘flu 
Other bacterial pneumonia

108.2
482.0-2, 482.0-4,
482.4-9 482.8-9

Pneumococcal pneumonia 
Pneumonia - broncho 38

481 481

Pneumonia - epidemic 37
Pneumonia - lobar 36
Pneumonia - not defined 39 486
Pneumonia (not otherwise defined) 
Pneumonia (other & unspecified) 
Pneumonia - other specified organism 
Pneumonia (type not specified) 92.2 101.2

109
493 493

483 483

Pneumonia (unspecified)
Pneumonia (unspecified) with ‘flu 109.1

486

Pneumonia (unspecified) without ‘flu 
Primary atypical pneumonia 
Staphylococcal pneumonia

109.2
492 492

482.3
Viral pneumonia 480 480.0-2, 

480.8-9

Lobar and pneumococcal pneumonia 36 92.1 101.1 108 108.1-2 490 490 481 481

CHAPTER 21 Tuberculosis

ICD revision, years covered:

(1) 1901-10
(2) 1911-20
(3) 1921-30
(4) 1931-39
(5) 1940-49
(6) 1950-57
(7) 1958-67
(8) 1968-78
(9) 1979-

Nephritis nephrosis nephrotic syndrome

ICD1
2
3
4
5
6
7
8
9

Infection

ICD2
3
4
5
6
7
8
9

1430, 1440
1190, 1201, 1202, 1222, 1223
1280, 1290
1300,1310, 1320
1300,1311,1312,1313,1320
590-4
590-4
580-4
580-7,589

1221
1331 (cystitis)
1331 (pyelitis)
1351 (cystitis) 1331 (pyelitis)
600 (infection) 605 (cystitis)
600 (infection) 605 (cystitis)
590 (pyelitis) 595 (cystitis)
590 (pyelitis) 595 (cystitis)

Uraemia

ICD1 0520 (TB other)
2 0343 (TB other)
3 0364 (TB Genitourinary)
4 0300 (TB Genitourinary)
5 0200 (ditto)
6 016 (ditto)
7 016
8 016
9 016

Calculus

ICD1 1450 (all)
2 1230 (all)

(ureter/kidney) 604 (other)
(ureter/kidney) 604 (other)
(ureter/kidney) 594 (other)
(ureter/kidney( 594 (other)

3
4
5
6
7
8
9

1320 (all)
1341 (ureter/kidney) 1342 (bladder) 1343 (unspec) 
1341 (ureter/kidney) 1342 (bladder) 1343 (unspec) 
602
602
592
592

Prostate hyperplasia

ICD1
2
3
4
5
6
7
8
9

1460 (diseases of bladder prostate) 
1260 (diseases of bladder prostate) 
1350 (diseases of prostate)
1370.1 (diseases of prostate)
1371.2 (hyperplasia of prostate)
610 (ditto)
610 (ditto)
600 (ditto)
600 (ditto)

Prostatitis

ICD5 1372
6 611
7 611
8 601
9 601

ICD6
7
8
9

792 (uraemia nos coma) 788.9 (uraemia extrarenal) Diabetes with renal disease
792, 788.9
792, 788.9 ICD8 250.5
792, 788.9 9 250.3

q*j,er Hypertension and renal

ICD1 1470
2 1224
3 1310
4 1332
5 1332
6 603
7 603
8 593
9 593

ICD1 1560
2 1381,1382,1383
3 1480
4 1460.2
5 1401,1442, 1470,1480
6 640, 641, 642, 680, 685
7 640, 641, 642,680, 685
8 635 636,637, 639.9
9 635,636, 639.3 642.1, 642.4-7, 646.2, 646.5,

646.6,669.3

ICD8 403
9 403

Hypertensive heart and renal

ICD8 404
9 404

Congenital renal

ICD5 1583
6 752
7 757
8 753
9 753

Pueperal renal

Hydronephrosis

ICD6 601
7 601
8 591
9 591
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CHAPTER 22

1901- 
ICD1

1911- 
ICD2

1921-®!, 
ICD3

19314M 
ICd4

1940- 
ICD5

1950- 
ICD6

1958- 
ICD7

1968- 
ICD8

From 1979
ICD9

Gastric ulcer/peptic ulcer 1250 1020 mi 1171 1171 540 540 531,533 531,533
Duodenal ulcer — 1048 1112 1172 1172 541 541 532 532
Appendix acute 1310 1080 1170 1210 1211 550 540 540 540
Appendix, other - - - - 1212 551-553 541-543 541-543 541-543
Diverticular disease 
of colon 1232 1231 572.1 572.1 562.1 562.1

Irritable bowel disease 
and other non-infective 
non-ulcerative disorders - - 1131-1132 1191-1192 1191-1192 572.2 572.2 563.1 556

CD - - - - - 572.0 572.0 563.0 555

Biliary tract disease 
Gall stones/Gall bladder 1370 1140 1230 1261-1262 1260 584-585 584-585 574-575 574-575

disease

Other biliary disease 1271-1272 1271-1272 586 586 576 576

ICD7 
1958-67

ICD8 
1968-78

ICD9 
1979-

Abdominal pain 785.5 785.5 780.0
Rectal and anal pain - - 546.6
Anal fistula, fissure perianal abcess 574-575 565-566 565-566
Bleeding per rectum - - 569.3
Constipation 573.0 564.0 564.0
Irritable colon 573.1, 564.1 564.1,

573.2 564.5
Hiatus hernia 560.4 551.3 553.3
Haemorrhoids 461 455 455
Disorders of function of the stomach 544 536 536

Appendix B

Chronology of major events

Although this report covers health from 1841 to 1994, the likelihood of a person succumbing to disease may depend on 
previous experiences. For example those dying in 1841 may have been affected by disability and unemployment caused 
by the Napoleonic Wars, previous periods of hardship, and other factors. Thus this chronology begins some time before 
1841. It has been constructed in the main to place major events that may have influenced health or health statistics in 
time. A few other well known events have been added for interest.

1802 Act introduced to limit the employment of children to under 12 hours per day.
1806 Installation of first steam-operated loom.
1819 Peterloo Massacre. Factory Act forbade the employment of children under the age of 9 in cotton mills.

Queen Victoria bom.
1825 First public steam railway - Stockton to Darlington.
1830 Publication of William Cobbett’s Rural Rides describing the plight of the rural poor.
1832 Cholera arrived in GB for first time (from India) and 22,000 died by June. Reform Act (abolition of 

rotten boroughs, franchisement of new industrial towns).
1833 Factory Act legislation banned any employment of children under 9, restricted working hours of older 

children, appointed factory inspectors. First government grant to education.
1834 Poor Law Amendment Act passed - benefits for the poor reduced and workhouses established. Tollpuddle 

Martyrs convicted.
1836 Births and Deaths Registration Act and Marriage Act established Office of Registrar General. Enabled 

first national statistics on numbers of births, deaths and marriages to be produced. Thomas Lister appointed 
the first Registrar General.

1837 Victoria’s reign began. Registrar General introduced births, deaths and marriages registrations from 1 
July.

1839 William Farr introduced the first classification of causes of death, published in the Registrar General’s
first report.

-------------------- BEGINNING OF PERIOD COVERED BY THIS VOLUME
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1841
1842

1843
1844
1846

1848

1851

1853-56
1853
1854
1855
1856
1860
1861
1862
1865
1866

First census of population to be conducted by Registrar General
Anaesthesia first used in an operation. Chadwick’s Report on the Condition of the Labouring Population 
of Great Britain. Coal Commission Report published. Children’s Employment Commission Report 
published.
Royal Commission into state of large towns (reported 1844-45).
Legislation extending protection of workers into mines and other industries.
Com Laws repealed. The office of Medical Officer of Health instituted in local authorities - responsible 
for producing an annual report (posts abolished 1974).
Further major cholera outbreak (50-70,000 deaths, 14,000 in London). Public Health Act which created 
a central Board of Health, and empowered individual towns to set up local Medical Officers of Health. 
The Communist Manifesto was published.
Lodging Houses Act - checked the worst abuses. The Great Exhibition. The 1851 census of population 
was the first to ask marital status and relationship to head of household.
Crimean War.
Smallpox vaccination of children within 4 months of birth made compulsory.
Dickens published Hard Times. 10,675 cholera deaths in London.
General Register Office (Scotland) established. London’s “great stink”.
First synthetic dye produced. Bessemer converter invented for cheap steel production.
Florence Nightingale published her Notes on nursing, set up training school for nurses.
Semmelweis published research results linking dirt with infection (discovered 1848).
Pasteur demonstrated link between bacteria and disease, invented pasteurization.
Mid-year population estimates first produced for large towns.
Public Health Act. Local Authorities to improve sanitation and appoint sanitary inspectors. London 
cholera epidemic - 5,000 died within 3 weeks.
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1867

1868
1869
1870

1872
1874

1875

1876
1880
1881

1882
1883 
1881-85

1889

1892
1883
1884
1895-96
1897-98

1899

1900
1901 
1903-06

1908
1909
1911

1914-1918
1917
1918

1919-38
1919
1920
1922
1926

1927
1928

1929
1931
1932

1934
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Passing of second Parliamentary Reform Act. Lister introduced antiseptic surgery, usmg carbolic acid. 
Marx published Das Kapital.
Trades Union Congress founded.
Lister introduced antisepsis into surgery - surgical mortality fell by two thirds.
Foster’s Education Act, providing virtually free elementary education for anyone wanting it. Schools 
financed in part from the rates. Major smallpox outbreak, 40,000 died, 10,000 in London.
Public Health Act.
Factory act introduced a 10 hour day, and raised age of employment of children to 10. Trade Unions 
acquired legal right to strike. Births and Deaths Registration Act transferred the obligation to register 
births and deaths from the registrar to the person directly concerned; certification of cause of death by 
a doctor now required.
Public Health Act - set standards for sanitation in new houses. Compelled notification of all cases of 
cholera. Artisan’s Dwelling Act - gave local authorities the power to clear slums.
Robert Koch identified bacteria that cause tuberculosis, anthrax and cholera. Bell invented the telephone. 
Education up to age 10 years of age was made compulsory.
Census of population. Mid-year population estimates produced for all registration counties and large 
towns.
Koch discovered tuberculosis bacillus.
Klebs and Loffler discovered diphtheria bacillus, leading to development of antitoxin.
Cell division described by Walther Fleming. Pasteur used attenuated bacteria to confer immunity against 
rabies and anthrax. Motor cars invented by Karl Benz.
Notification of certain infectious diseases made compulsory in London. Sterilisation of surgical 
instruments by dry heat introduced.
Diphtheria antitoxin isolated by Paul Ehrlich.
Government established special education for blind and deaf children.
Passing of third Parliamentary Reform Act.
Roentgen discovers X-rays. Diesel invented the diesel engine. Becquerel discovered radioactivity.
Ronald Ross discovered that malaria was transmitted by the mosquito. Beijerinck discovered viruses. 
Aspirin first marketed.
Boer War. Notification of infectious diseases made compulsory in every urban, rural and port sanitary 
district in England and Wales. Local authorities given powers to provide special schools for the “educable 
mentally subnormal”.
Seebohm Rowntree investigated poverty in York.
Queen Victoria died. Age of employment for children raised to 12. ABO blood grouping discovered.
First sustained flight (Wright brothers). Einstein’s special theory of relativity. Vitamins recognised as 
essential to health. Charles Booth - Life and Labour of the People in London (1891-1903).
Old Age Pensions Act
Chromosomes established as carriers of heredity.
National Health Insurance Act. Census of population - first to ask fertility questions. Registrar General’s 
“social classes” introduced as means of analysing population statistics according to the general standing 
in the community of occupation/employment groups. Second revision of the International list of causes 
of deaths adopted by the Registrar General.
First World War
Bolshevik Revolution in Russia.
Representation of People Act. Gave the vote to all males over 21, and females over 30 with property 
qualifications.
Great Depression. 2.8 million unemployed in 1932.
Ministry of Health established.
Age of employment of children raised to 14.
Insulin isolated, and used for the first time to treat diabetics.
General Strike. First Adoption of Children Act. Legitimacy Act. Births and Deaths Registration Act -1 
made it unlawful to dispose of a body before the registrar’s certificate or coroner’s order had been 
issued. Also required the registration of stillbirths.
Still births first registered.
Universal adult suffrage. Anti-bacterial activity of penicillium mould was discovered by Alexander 
Fleming (but not made stable enough for medical use until 1939).
Marriage Act - increased the minimum age from 12 for girls and 14 for boys to 16 years for both.
Census of population - “usual address” question introduced.
Sulphonamide antibiotic discovered, shown to be effective against streptococcal septicaemia. Modem 
drip methods perfected, enabling advanced surgery.
First radioisotopes produced by the Curies.

1939-1945 Second World War. First nuclear reactor. Penicillin used for first time. Kidney machine invented. DDT 
invented. Synthetic fertilisers produced. First nuclear bombs used in war.

1939 National Registration Act - provided for establishment of a national register of the entire population
maintained by GRO. Identity cards were issued. Penicillin manufactured in quantity.

1940s Mass immunisation against diphtheria in Britain.
1941 Wartime Social Survey formed. National Insurance Act - compensated for “industrial diseases and

injuries”.
1944 Disabled Persons Act. Streptomycin discovered - active against tuberculosis.
1948 National Health Service Act. World Health Organisation established. Cancer registration scheme

introduced. National Assistance Act - gave local authorities responsibility for providing accommodation 
and welfare services for people in their area who required it on account of age, infirmity and other 
circumstances.

1950s BCG vaccination against tuberculosis introduced in Britain. Betablockers developed for treating
hypertension. Ultrasound developed.

1951 Census of population - questions about household amenities (e.g. WCs) introduced.
1952-55 Food rationing ended. Polio vaccine developed. Oral contraception introduced. Link between smoking 

and lung cancer proposed.
1952 National Health Service Central Register set up from National Registration records.
1953 Hospital In-patient Enquiry first carried out.
1956 Clean Air Act, after 4,000 died in 1952 London smog.
1957 Family Expenditure Survey started on behalf of Department of Employment.
1960s Kidney machine developed. Benzodiazepines developed. First renal transplants undertaken. Cytotoxic

chemotherapy became standard for a number of cancers including leukaemia and Wilms’ tumour.
1961 Census of Population — some small area statistics published for first time.
1962 Royal College of Physicians report on Smoking and Health recommended restrictions on tobacco 

advertising, increasing taxation on cigarettes, etc. Doll and Hill published their findings linking cigarettes 
to lung cancer in the mid 1960s.

1964 Congenital malformations reported for first time on national basis.
1966 First heart transplant. Sample census - questions on car availability and means of transport to work 

introduced.
1967 Penicillin nucleus isolated, leading to new antibiotics.
1968 Legal abortions statistics collected for first time. Regional population projections started.
1969 Family Law Reform Act reduced age of majority from 21 to 18.
1970 General Register Office and Government Social Survey combined to form the Office of Population 

Censuses and Surveys - OPCS. The General Household Survey began. Chronically Sick and Disabled 
Persons Act - to help families cope with appreciably or severely handicapped members at home 
(unemployable and employable treated the same for first time).

1973 Britain joined European Community (EC). OPCS Longitudinal Study set up.
1975 Live birth weight information collected by OPCS.
1977 British scientist discovered complete genetic structure of a virus.
1978 British first test tube baby bom.
1979 “Thatcher Revolution” - powers of unions curbed, number of home owners increased, Monetarism, 

privatisation.
1981 Industrial Diseases (Notification) Act - certification of deaths and recording of information relating to 

industrial diseases. Brixton and Liverpool riots. Over 3 million unemployed. First reported AIDS cases 
in UK. First heart-lung transplant. WHO published Global Strategy for Health for All by the Year 2000.

1982 Falklands War.
1983 Seat belts made compulsory. Labour Force Survey expanded to become annual and continuous.
1984 Coalminers’ strike. Famine in Ethiopia.
1986 Chernobyl nuclear reactor meltdown. Greater London Council abolished.
1987 Regan and Gorbachev agreed to begin nuclear disarmament. Gorbachev began reforms of Soviet Union.
1989 Berlin Wall demolished. Fall of communist governments in Poland, East Germany, Hungary,

Czechoslavakia, Bulgaria and Romania.
1991 Germany reunited. Gulf War. Census of population - introduced new questions on ethnicity and limiting

longstanding illness. Communism collapsed in the USSR. Treaty of Maastricht signed. Green Paper - 
Health of the Nation — published.
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mortality rate (I) 33, 34-6, 45-6,142;

(II) 30-1, 32, 44-59, 174
mortality trends (II) 30-59
multiple myeloma (II) 40,41, 44, 57 
nervous system (II) 38-9,38, 44, 54 
non-Hodgkin’s lymphoma (II) 39—40,

40, 44, 56
notifications (I) 11
obesity (I) 98

oesophagus (I) 46,129-30, 141-3; (II) 
32, 33,44-5

mortality rate (I) 142,142 
oral cavity (I) 140-1 
ovary (II) 37,37,44, 52 
prevalence rates (I) 63 
prostate (II) 37,38, 44,53 
rectum (II) 36-7, 36, 44, 52 
registration (I) 2, 9-10, 73 
sites of (I) 30 
skin, malignant melanoma of (II) 34-5, 

35-6,44,50
stomach (II) 33,33, 44, 47 
testes (II) 37-8, 5S, 44, 53 
therapy products (I) 223 
tobacco (I) 119, 720 
trends, methodology (II) 31 
unspecified site (II) 42,42,44,59 
years of life lost 1992 (I) 57

candidiasis (II) 23 
cannabis (I) 122-3 
canning food (II) 4 
canteens (I) 101 
CAPD see continuous ambulatory 

peritoneal dialysis
car ownership (I) 79, 80 
caravans (I) 159 
carbohydrate (I) 94 
carbolic acid (I) 218 
carbon dioxide (I) 168 
carbon monoxide (I) 191 
carcinogenic aromatic hydrocarbons (I)

134
cardiac bypass surgery (I) 223 
cardiovascular disorders (I) 93; (II)

60-81
see also ischaemic heart disease; stroke 
coronary heart disease (I) 116 
ICD codes (II) 81
mortality (I) 172, 199; (II) 64-70 
mortality risks (I) 196,196-7 
risk factors (II) 178

Carnegie Inquiry into the Third Age (II) 
183

CAT see computer aided tomography 
cataracts (I) 62
cattle, salmonella infection (II) 6 
causal viruses (II) 18
causes of death (I) 4. 6. 45 

see also mortality
1848-72 (I) 30
factors (I) 5
identification (I) 5-7

cellars (I) 157 
cells, abnormal (I) 45 
Census Sample of Anonymical Records

(I) 13 
censuses (I) 2,4, 8-9

1921 (I) 176
1991 (I) 161, 169, 182, 186 

centenarians (II) 204—10
highest recorded age (II) 206 
life expectancy (II) 206 
methodology (II) 205 
mortality (II) 206
numbers (II) 205-6,206
prospects (II) 209, 209

Central Board of Health (I) 84 
cereals, consumption (I) 1'03 
cerebrovascular diseases 

see also stroke
dementia (II) 89-90 
ethnicity (II) 121
Excess Winter Death Index (I) 21'0, 211

ICD codes (II) 76
morbidity comparison (I) 65
mortality rates, comparison (I) 225, 225 

certified cause of death (I) 129,129
see also mortality

cervix cancer (I) 225, 226, 226; (II) 36-7, 
36, 44,52

CF see cystic fibrosis « 
Chadwick (I) 157-8, 218 
chancroid (II) 23
cheese consumption (I) 103, 104,107, 

109
chemotherapy (I) 227; (II) 8

agents (I) 222 '
cytotoxic (I) 217, 223, 228

Chester Beatty Research Institute 
(1)28

chickenpox (I) 163 
childbirth

crude death rates (I) 32
ICD chapter (I) 51 

childhood
exanthemata (II) 18-19
respiratory illness (II) 100 

children (I) 167, 175
see also infants
accommodation (I) 159
fog (I) 194
housing-related disorders (I) 156
infectious disease (I) 137
lungs (I) 192
mortality (I) 17, 27, 33
stunted growth (I) 82
survivorship (I) 18-20
work (I) 18, 76

chlamydiae (I) 222; (II) 9-10,9 
chocolates (I) 105
cholecystectomy (II) 134 
cholecystitis (I) 225, 226 
cholelithiasis (I) 225, 226; (II) 130-1,

131,133, 134
cholera (II) 2, 2, 14—15, 75

crude death rates (I) 32
mortality rate changes (I) 34-6
notification (I) 9
water provision (I) 77 

cholesterol (II) 61, 70, 72 
chronic bronchitis (II) 102 
chronic liver disease (II) 130-1, 131,133 
chronic obstructive lung disease (COLD)

see chronic obstructive pulmonary 
disease

chronic obstructive pulmonary disease 
(COPD) (I) 136-8; (II) 93,94, 97-102 
age-period-cohort analysis (II) 97-8,

97,98
air pollution (II) 100-1
antenatal factors (II) 101
childhood infections (II) 100, 700
coding (II) 97, 97
cohort effects (II) 97-8, 98
diagnosis (II) 102
doctors (I) 130
incapacity trends (II) 99,99
mortality rates (I) 129,137,138 
mortality trends (II) 97-9, 97, 98-9 
occupational exposures (II) 101 
period effects (II) 97-8,98
seasonal trends (II) 99, 99
smoking (I) 134—6; (II) 99-100 

chronic renal failure (CRF) (II) 115, 120,
121, 123

incidence (II) 119

cigarettes
see also smoking
consumption (I) 135, 140
tar yields (I) 133,133

cigars (I) 134
circulatory system diseases (I) 43,49,57, 

162
see also cardiovascular diseases
deaths (I) 30, 32
episode-based rates (I) 69, 71
Excess Winter Mortality (I) 205, 210, 

211
GP consultation (II) 195-6,197 
long-standing illness (II) 177 
mortality (I) 34-6, 37,49,49 
prevalence rates (I) 62

cirrhosis, liver (I) 51, 116-17, 130, 222 
classification

aortic aneurysm (I) 128
changes (I) 147 ;
diseases (I) 5-6
ICD codes changes (I) 134

Clean Air Acts (I) 74, 137, 189
climate (I) 187-204

changes (I) 189, 191
clinics, attendance (II) 22-4 
clostridial infections (II) 5, 6 
Co-operative Movement (I) 101 
coal, pollution (I) 137-8, 188-9
Coal Smoke Abatement Society (I) 188
Cobbett, William (I) 99
cocaine (I) 126
Cochrane Collaboration (I) 228
Codes, ICD (I) 155
coding

death certificates (I) 4—5,7-8
disease (I) 16

coeliac disease (I) 117
cohabitation (I) 175, 182
cohort, definitions (I) 14—15
qohort analysis (I) 14

asthma (II) 103-4,103
chronic obstructive pulmonary disease

(II) 97-8, 97, 98
life expectancy (I) 28-9,28
life tables (I) 28
mortality (I) 26, 27-8
older adults (II) 203
Parkinson’s disease (II) 86-7, 87
pneumonia (II) 109, 109
respiratory diseases (II)-96
stroke (II) 80

COLD see chronic obstructive pulmonary 
disease

coldness (I) 165-7
Colles’ fractures (II) 155
colon cancer (I) 45; (II) 34,34,44, 48 
COMA see Committee of Medical

Aspects of food policy
combustion (I) 128, 134
COMEAP see Committee on the Effect of 

Air Pollutants
Committee of Medical Aspects (COMA) 

food policy (I) 110, 112
salt intake (II) 80

Committee on the Medical Effects of Air
Pollutants (COMEAP) (II) 107 

Committee of National Deterioration of
Health and Physique (I) 85

Committee on Safety of Medicines (I) 
227

Communicable Disease Surveillance
Centre for England and Wales (I) 9 

communicable diseases (II) 21-9
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Communicable Diseases (Scotland) Unit 
see Scottish Centre for Infectious and

Environmental Health 
comorbidity (II) 124; 127 
compression of morbidity (II) 205 
computer aided tomography (CAT) (I) 

222
computer systems

cancer registration (I) 10 
data extraction (I) 192-3 
general practice (I) 62 
medical enquiries (I) 7 
mortality data (I) 4-5

congenital anomalies (I) 10-11, 59 
congenital diseases (I) 69, 71 
‘connectedness’ (I) 174-5
connective tissue diseases see scleroder;

systemic lupus erythematosus 
constipation (II) 133
Consumer Safety Unit, home accidents

(II) 161 
consumption of 

cigarettes (I) 28 
eggs (I) 103, 104,705, 107,107 
food (I) 104-6,106,107

Contagious Disease Acts (1864, 1866) 
(11)22

continuous ambulatory peritoneal dialysis
(CAPD) (II) 115, 117, 122-3, 125 

see also rend replacement therapy 
contraception (I) 65 
contraceptives, oral

ovarian cancer (II) 37
rheumatoid arthritis (II) 144 

contrast media X-ray (I) 227 
cooking accidents (I) 168 
COPD see chronic obstructive pulmonary 

disease
Corn Laws, British diet (I) 99 
coronary atheroma (II) 64,72 
coronary bypass surgery (I) 149 
coronary heart disease see cardiovascular 

disorders; heart disease; ischaemic 
heart disease

correlation definition (I) 16 
cottage movement (I) 159 
coughs (I) 164-5; (© 72, 13 

see also whooping cough
council dwellings, London (I) 169 
cowpox (II) 19
‘crack’ (I) 122
Crawford (I) 102,104
CRF see chronic renal failure 
Crick, Robert (I) 99,222 
Criminal Law Act (1977) (I) 5, 7 
Crohn’s disease (I) 117; (II) 132-4,139 
cross-infection (I) 218 
cross-sectional data usage (I) 179 
croup, infections (11) 10 
crude death rate, definition (I) 13 
cryptosporidiosis (II) 16, 77 
cutaneous melanoma see malignant 

melanoma of skin
cyclosorin A (I) 227 
cystic fibrosis (CF) (I) 223 
cystitis (II) 117,126

daily time series study (I) 192 
dampness

health status (I) 164-5 
housing-related disorders (I) 156; 
162-3
infections (II) 8

Dangerous Drugs Act (1920) (I) 119

data
accuracy (I) 4-5,7-8
analysis by year of birth (I) 27 
availability (I) 3-13
environmental aspects (I) 3
limitations (I) 17'5-6
linked routinely collected (I) 11
mortality (I) 176-9
ONS linkage (I) 2, 11
population health (I) 3-13
sources (I) 2-16, 59
Surveys (I) 11-13

databases, general practice (I) 193 
deafness (II) 188-9,188 
deaths see accidents; mortality;

poisoning; violence
Decennial Occupational Supplement 

(OPCS, 1986), renal disease 
mortality (II) 116, 119

Defence of the Realm Act (1916) (I) 115, 
119

definitions (I) 1, 3, 13-16, 205 
degenerative disc disease (II) 152 
dementia (II) 89-90

incidence (II) 90
demographic transitions (II) 184 

definition (I) 15
demographic trends 1841-1991 (I) 74—8 
Denmark, cardiovascular mortality (I) 

172
dental health (II) 174, 179,179

older adults (II) 195
surveys (I) 2, 12

Department of Health
annual survey (II) 178
COMEAP (II) 107
mental illness (II) 178
Review of Renal Services, 1994 

(unpublished) (II) 117, 122 
Department of Social Security (I) 11 
Department of Trade and Industry, home 

accidents (II) 161
dependency ratio (I) 15, 77, 78 
dermatology see skin disorders 
Deterioration of Health and Physique,

Committee of (I) 85
developing countries mortality (I) 80 
diabetes

crude death rates (I) 32
ethnicity (H) 121-2 
mellitus (I) 47,47,72 
mortality (I) 33,47,47 
in population (I) 47-8 
prevalence rates (I) 62 
registers (I) 73
renal complications (II) 115, 118-19, 

123,124,125
diagnosis

instrumentation (I) 162
post-mortem examinations (I) 7 

dialysis see renal replacement therapy 
diarrhoea (II) 7

bed-and-breakfast accommodation (I) 
163

Campylobacter enteritis (II) 15 
cryptosporidiosis (II) 16 
dampness/mould (I) 164 
nutritional Status (I) 95-6 
travellers (II) 14

diet
1841-1914 ©98-102
1841-1993 (1)93-113
1919-39 (I) 103-4
1939-50 (I) 104

1950-93 (I) 104-12
British Medical Association (I) 89 
cancer (II) 33-4
First World War (I) 102- 3
ischaemic heart disease (II) 61,70-2
reference values (I) 94, 95
research (I) 90-2
United Kingdom (II) 73
Working people (I) 103,104

Dietary and Nutritional Survey of British
Adults (I) 12, 109

digestive system diseases (II) 129-39 
abdominal pain (II) 136-8,136-7 
accommodation (I) 162
appendicitis (II) 131-3, 136-9 
cirrhosis (I) 51, 116-17,130, 222 
Crohn’s disease (II) 132-4, 139 
crude death rates (I) 32
data sources (I) 59
deaths (I) 43
episode-based rates (I) 69, 71
GP consultation (II) 133,136; 197 
hospital discharges (II) 133 
long-standing illness (II) 175 
mesenteric vascular insufficiency (II) 

132
morbidity (II) 129, 132-4
mortality (I) 33,34-6,52; (II) 129-30, 

130,139
oesophagus (II) 132
peptic ulcers (II) 131-6
prevalence rates (I) 62

diphtheria
category distinction (I) 31 
immunisation (II) 3, 72, 13 
mortality rate changes (I) 34-6 
notification (I) 9
overcrowding (I) 163
transmittable disease (I) 45

direct standardisation definition (I) 13 
disability, older adults (II) 202 
Disability Survey (II) 156
discharges see hospital discharges 
discitis (II) 152
diseases

see also individual diseases
age factor (I) 41-57
chronic (I) 33, 75
emerging (II) 4—5, 15-20 
ICD codes (I) 5-6,16, 155 
interaction (I) 31
major groups (I) 41-57
notifications (I) 9, 9
sex factor (I) 41-57
smoking (I) 129,129, 134—19 
transmittable (I) 45
ventilation (I) 158

diverticular disease (II) 130-1,132,133, 
139

divorce (I) 86, 86
all-Cause mortality ratios (I) 176,176
England and Wales (I) 175
long-term illness (I) 183

DNA
structures (I) 222
therapy (I) 223

doctors, smoking-related diseases (I) 130 
‘dole’ allowance (I) 89
dose-dependent relationship (I) 191 
driver deaths (I) 118; 118
dropsy, assigned category (I) 33 
drowning (11) 165, 766
drugs

addicts © '124,125,127 

combinations (I) 126 
deaths (I) 124,125-6, 727 
dependence (I) 126, 727 
illicit (I) 119-27 
poisons (I) 227 
recreational (I) 114
related deaths (I) 48, 124-5,125, 727 
related diseases (I) 114-27 
unwanted effects ©217

drunkenness (I) 118
Duncan, Dr W.H. © 84
duodenal ulcers (II) 130-1,133, 134-6 

back pain (II) 152
mortality (II) 134-5, 139 

dust mites © 165 
dwellings

construction © 159 
local council (I) 169 
one-roomed (I) 158 
pathogens (I) 157 
Tower Hamlets (I) 164 

dyes, 2-naphthylamine (I) 146 
dysentery (II) 7-8

crude death rates © 32 
mortality rate changes (I) 34-6 
notification (I) 9; (II) 8

Early Breast Cancer Trialists’
Collaborative Group (1992) (II) 36 

earnings, cotton workers (I) 99
EARs see estimated average requirements 
Ebola virus diseases (II) 17
E.coli 0157 infection (II) 77 
economy (I) 18, 78 84
Ecstacy (I) 123
ECT see electroconvulsive treatment 
EDTA see European Dialysis and 

Transplantation Association
education (I) 85-7 
Education Acts

1870, 1880 ©76
1906 (I) 85, 102

Edwardian Britain © 81-2 
eggs

consumption (I) 103, 104, 705, 107, 
107

infection (II) 6
El see epidemic influenza 
elderly (I) 62, 87, 194 

see also older adults 
housing (I) 165 
infections (II) 7 
long-standing illness (II) 175 
mortality (II) 207-8 
study (1976) (II) 202 
survival (I) 95

electroconvulsive treatment (ECT) (I) 
228

Emergency Bed Service (I) 192, 194 
emerging diseases (II) 4-5, 15-20 
emigrants, United Kingdom (I) 76, 76 
emissions © 189-90 
emotional symptoms © 157, 167 
emphysema (I) 136, 138'; (II) 102 
employment (I) 18, 92
end-stage renal failure (ESRF) (II) 114 

acceptance (II) 122 
causes (© 117,123 
ethnicity (II) 121-2
incidence (II) 119-20, 126-7 
stock rates (II) 122

endocrine system diseases 
deaths by ICD chapter © 43 
episode-based rates (I) 69, 71

mortality © 47,47
prevalence rates (I) 62 

energy
average requirements (I) 94, 95
food (I) 94-5
intake (I) 109-10, 709

engineering genes (I) 223 
England and Wales

accidents (II) 159
AIDS

distribution by region (II) 28 
exposure categories (II) 27 
future prospects (II) 28-9 
numbers of cases and deaths

(©27
women (II) 28

alcohol abuse (I) 120, 727-2
‘avoidable’ deaths (I) 225
back pain (II) 153
blindness (1861) (II) 189 
cancers, trends (II) 30-59 
centenarians (II) 206,209-10,209 
demographic transition (II) 184 . 
dental health (II) 7 79 
divorce © 86, 86, 175
drug-related deaths (I) 125, 727 ii 
drunkenness (I) 118
Excess Winter Death Index (I)

210, 210,2.11
Excess Winter Mortality © 205-16 
fertility rates (I) 75-6, 75 
gonorrhoea (II) 24 
government aid (I) 87 
hay fever © 67
homelessness (I) 168
housing conditions (I) 161, 165 
hypertension SMR (II) 69 
IHD and stroke mortality rate

geographical data (II) 69
ward classification (II) 69

infection (1838-1990) (II) 1-20 
infectious disease notification © 9 
influenza (II) 10
influenza deaths (I) 208,208, 209-10,

209
ischaemic heart disease (II) 67
life expectancy © 20; (II) 776,185,

208
liver disease © 121
malignant melanoma mortality (I) 204 
marital status (I) 172,173, 777 
maternal mortality © 220,220
mental infirmities (1871-1911) (II) 790, 

190
mortality (I) 4, 7-8,22, 204; (II) 207-8 

1992 (I) 57
alcohol © 720, 122
by age group (I) 24
cancers (II) 31,32
Causes (II) 174—5,175
crude rates (I) 26-7, 26
digestive system diseases (II) 130-1 
drug dependence (I) 127 
elderly ( II) 207-8
external causes (II) 159-61,162 
genitourinary disease (II) 117-19, 

778,120, 725
marital status (I) 7 77
musculoskeletal diseases (II) 142-3 
Parkinson’s disease (II) 85-6 
rates (II) 175,208
respiratory causes (II) 95 
seasonal (I) 207, 207- 
social class (II) 120 
temperature © 202, 203 

motor neurone disease (II) 88-9 
non-notifiable infectious diseases © 9 
non-private households (II) 198 
older adults

disability (II) 202
sickness episodes (II) 193-4

osteoarthritis (II) 757
Parkinson’s disease (II) 84, 85, 85
population (II) 143
population distribution (I) 79, 25 
sexually transmitted diseases (II) 23, 24 
soft tissue rheumatism (II) 154
standardised death rates, 1901-91 (I) 26 
stroke SMR (II) 69
syphilis (II) 24
temperatures (I) 165, 202,203
total period fertility rate (II) 184
workhouses (1851-1921) (II) 191
years of life lost (I) 57

English House Condition Survey (I) 161
English Life Table © 18
enteric fever (II) 15, 75
environment

household overcrowding 174; © 174 
housing-related disorders © 169 
infections (II) 4—5
lifestyle © 191
new infections (II) 18
physical (I) 84
social (I) 85-92
trend data sources (I) 3

epidemic influenza (El) © 212,272,213, 
213,214

epidemic methicillin-resistant 8. aureus 
(EMRSA) (©19

epidemiology (I) 160, 170, 217
transitions (I) 53-7, 75

epiglottitis, elderly (II) 10
epilepsy (II) 90
episode counts © 58
episode-based discharge rates (I) 69, 

70-2,71, 72
erysipelas (II) 10
ESRF see end-stage renal failure
estimated average requirements (EARs);-.

energy (I) 94, 95
ethnicity

renal diseases (© 121-2
systemic lupus erythematosus (II) 148.

Europe
duodenal/gastric ulcers (II) 135
European Dialysis and Transplantation
Association (EDTA) (II) 114-16,117, 

122-4,124-5
multiple sclerosis (© 90-2
renal replacement therapy (II) 123, 

723,124
standard population © 13-14,14

European Union © 196
Evelyn, John (I) 188
EWDI see Excess Winter Deaths Index
EWM see Excess Winter Mortality
Excess Winter Deaths Index (EWDI)

England and Wales (I) 205, 210, 210, 
211

Scandinavia (I) 215
Excess Winter Mortality (EWM) (I) 

205-16
by country © 207, 207
causes © 206, 211
geographical region (I) 211-12
trends (I) 206-7
variations 1949-91 (I) 207,207

eyes, infection (II) 6-7
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Factory Acts (I) 18, 76, 85 
falls (II) 163,163,165,166 
familial adenomatous polyposis (II) 34 
family

budget (I) 99, 99
definition (I) 172
lone parents (I) 91
long-term illness (I) 182,183
size limitation (I) 76
structure (I) 171-86

farm workers see agriculture
Farr, William (I) 18, 172, 174 5, 188 
fats

consumption (I) 103,105-6, 107,108 
rations (I) 104 
saturated (I) 152; (II) 72

energy derived (I) 110
energy intake (II) 70
estimated average requirements (I) 94 
intake (I) 110 
saturated (I) 152

fatty acids consumption (I) 98
FCEs see finished consultant episodes 
female mortality (I) 24-5, 24 
femoral hernia (II) 132
fertility rates (I) 75-6, 75; (II) 184 
fevers.

enteric (II) 15
haemorrhagic (II) 17
Lassa (II) 17
notification (I) 9
puerperal (I) 219; (II) 10,11
‘Q’ (II) 9-10, 9
remittent (II) 3
renal syndrome (II) 17
rheumatic (I) 45
rheumatism (II) 10,11
scarlet (II) 10
symptoms (I) 164
viral haemorrhagic (II) 4 

fibre (I) 111-12 
fibrinogen (II) 61, 70 
fingerprinting molecular (I) 220 
finished consultant episodes (FCE) (I) 68 
First World War, mortality causes (I) 40 
fish (I) 100,103,108, 138

tapeworms (II) 4 
fitness (II) 180,180,181 
Five Great Evils (I) 89 
flats (I) 167 
Fleming, A. (I) 219 
flu see influenza 
foetal death certificates (I) 7 
fog (I) 74

see also black smoke; smoke
London (I) 188-9, 193=1,193 

food
adulteration (I) 100-1
availability (I) 84
consumption (I) 98

1902-39 (I) 102,102, 103, 103
current changes (I) 104—6

control planning (I) 104 
energy (I) 94-5
exotic (I) 104
infections, food-borne (II) 5-8
poisoning (I) 9, 45; (II) 4, 5, 9, 132 
regulation (I) 93
surveys (I) 12
wartime supplies (I) 82 

fossil fuels (I) 128, 189 
fractures (II) 141

accidents (II) 163,163,165,166 
osteoporosis (II) 155-6

France
alcohol consumption (I) 116 
cardiovascular disease (II) 61 
influenza measures (I) 212 
life expectancy (I) 84

freezers (I) 104
Friendly Societies

(1840-1920) (II) 187-8
life tables (I) 18 .

fruit
consumption (I) 103,105-6, 107,107, 

113
per capita (I) 109
winter (I) 111

fruit juice
consumption (I) 105,106, 109, 111
women (I) 104

fungal diseases (I) 95, 95
fungal spores (I) 164

GAD see Government Actuary’s 
Department

gain in life since 1841 (I) 20
gallbladder diseases (I) 98; (II) 132 
gallstones (II) 130-1,133, 134 .
garden cities (I) 85
gastric ulcers (II) 130-1,133, 134,135
gastritis (II) 132

alcohol (I) 117
gastroenteritis, viral causes (II) 16,17
gastrointestinal infections (II) 1
new (II) 15—16
GDP see Gross Domestic Product
gene therapy (I) 223
General Board of Health (I) 218
General Education Acts (1870-80) (I) 85
General Health Questionnaire (GHQ) (I) 

167
General Household Survey (GHS) (I) 2, 

12, 59, 162-3
accidents (II) 161-2
activities of daily living (II) 201
back pain (II) 153
health-related behaviour (II) 179-80, 

180
instrumental activities of daily living

(II) 201
life expectancy (II) 175
long-standing illness (II) 176-8,177, I 

177
marital status (I) 171
morbidity (I) 182; (II) 176,176 
musculoskeletal diseases (II) 143,156 
NHS utilisation (I) 17-9-81 
older adults <

health trends (II) 198-203 
long-standing illness (II) 199-200 
Survey of Sickness (II) 193

place of accident (II) 161-2
sickness episodes (II) 193

General Practice Research Database
(GPRD) (I) 60, 193

general practitioner (GP) consultation (I)
58, 62, 193

accidents (II) 166=7, 167-8
appendicitis (II) 133
cancers (II) 197
digestive system diseases (II) 133,136,

197
injuries (II) 167,197
mental illness (II) 195-6,197 
morbidity data (I) 60-7, 181=2 
musculoskeletal diseases (II) 195-6,

197

older adults (II) 196-7
osteoarthritis (II) 150
poisoning (II) 167,167-8,167,197
rates (II) 195-6,197
respiratory diseases (II) 195-6,197 
violence (II) 167,167,167

General Register Office (GRO) (I) 2,4 
see also Office for National Statistics

genetics, emphysema (I) 138 
genital herpes (II) 23,24 
genital warts (II) 23
genitourinary system diseases

crude death rates (I) 32
data sources (I) 59
deaths by ICD chapter (I) 43 
episode-based rates (I) 69,71 
genitourinary tuberculosis (II) 118, 779 
mortality

1911-94(1)52 ■
1992 (I) 51
rate changes (I) 32-6, 33
trends (II) 117 19

prevalence rates (I) 62 
geography, implications (I) 171—4 
Germany, life expectancy (I) 84 
GHQ see General Health Questionnaire 
GHS see General Household Survey 
giardiasis (II) 16,17
Girdlestone, Canon (I) 101 
Glasgow

housing-related disorders (I) 163 
population 1801-1991 (I) 77 

glaucoma, prevalence rates (I) 62 
global warming (I) 187, 203-4 
glomerulonephritis (II) 115, 117, 123,

124,126
glottis cancer (I) 143-4 
glues (I) 122
gonorrhoea (II) 21-3

total annual cases (II) 24
United Kingdom 1993 (ID 23 

gout (II) 140-2, 146-7,147
ICD codes (II) 141
renal complications (II) 147 

government
aid (I) 87
expenditure (I) 97
responsibility (I) 156

Government Actuary’s Department 
(GAD) (I) 28

GP see General Practitioner
GPRD see General Practice Research 

Database
grass pollen (I) 203
Graunt(I) 188
Great Depression (I) 84 
Greeks, ancient (I) 188 
greenhouse gases (I) 191 
GRO see General Register Office 
groom age (I) 75 *
Gross Domestic Product (GDP) (I) 74, 

78, 79
welfare state (I) 90 

growth (I) 82, 96-7, 96 
Guillain-Barre syndrome (II) 6 
Guy, William (I) 188 
gynaecological disorders, back pain

causes (II) 152 
gynaecology (I) 223

haematopietie system (I) 7.2 ' 
haematuria (II) 117, 126 
haemolytic streptococcus (II) 2

haemolytic uraemic syndrome (HUS) (II) 
16

Haemophilus influenzae
group B (HIB) (II) 13
immunisation (II) 13

haemorrhage (I) 219
haemorrhagic colitis (II) 16
haemorrhagic fever (II) 17
haemorrhoids (II) 133
hallucinogens (I) 124,126
hanta virus (IT) 17
HASS see Home Accident Surveillance

System
hay fever see allergic rhinitis
headaches (I) 164—5
health definition (I) 1
Health Education Authority (1992) (I) 

147-9 ,
Health of England 1995 survey (I) 12
Health and Lifestyles Survey

back pain (II) 152,153
musculoskeletal diseases (II) 143,156

Health of the Nation (HoN) targets (I) 98, 
110; (II) 159

Health and Safety Commission (HSC)
(II) 161-2, 169

health service
morbidity rates (I) 58-73
usage (II) 190-2, 195

health status (II) 173-81
Health Survey of England (I) 2,12, 59, 

66, 113
Health of Towns, Committee of (1840) (I) 

158
health transition (II) 185-6
health-related behaviour (II) 179-80,180, 

181
hearing impairments (1851-1911) (II)

188-9,188
heart disease (I) 116

see also cardiovascular disorders;
ischaemic heart disease
chronic rheumatic (I) 225,225 
prevalence (I) 65-7
risk (I) 166-7

heat waves
air pollution (I) 198-202
summers (1975, 1976) (I) 199

heating appliances, accidents (I) 168. 
height

nutritional status (I) 96-7,96
surveys (I) 12

Heliobacter pylori (I) 148-9; (II) 129,
135

hemiplegia see stroke
hepatitis (II) 4, 77, 18

notification (I) 9
hernia

femoral (II) 132
hietus (II) 132,133
inguinal (II) 132,133

heroine (I) 122, 124
herpes simplex virus (II) 23
HES see Hospital Episode Statistics 
hiatus hernia (II). 132,133
HIB see Haemophilus influenzae group B 
hip fractures (II) 155, 755

see also osteoporosis
mortality (II) 756

hip replacement (THR) (II) 151
HIPE see Hospital In-Patient Enquiry
Hippocrates (I) 188
HIV see human immunodeficiency virus

HLA-B27 related spondarthropathies (II) 
152

Hodgkin’s disease (I) 227; (II) 39,39, 44, 
55

hospitals (I) 72
mortality comparison (I) 225, 226, 226 

Holland see Netherlands
Home Accident Surveillance System 

(HASS) (II) 161,169, 171 
homelessness (I) 156, 162

housing-related disorders (I) 168-9 
homicide, ICD codes (II) 160 
homosexuality (II) 4, 21

ADDS (II) 20
HoN see Health of the Nation 
hormones (I) 227
Horniman, John (I) 101 
hospital

admissions
accidents (II) 167,167,167 
alcohol dependence (I) 118 
appendicitis (II) 129 
asthma (II) 104, 705-6 
back pain (II) 152 
British cities (I) 198 
data (I) 179,180
deaths, external causes (II) 167 
London 1987-92 (I) 202, 202 
major causes (I) 69-70 
mental illness (I) 70 
musculoskeletal diseases (II) 143 
older adults (II) 197 
pneumonia (II) 772
relative risks (I) 197, 202,202 
renal diseases (II) 117, 125-6 
sexually transmitted diseases (II) 24 
stroke (II) 61

anti-microbial drugs (II) 4 
data (I) 58
discharges (I) 70-2

age-standardised (I) 68 
all diagnoses (I) 69, 69,70, 71 
deaths (I) 77
digestive system diseases (II) 132, 

133,137-8
episode-based rates comparison (I) 

72
marital status (I) 780 

in-patients statistics (I) 67-72 
infections (II) 19-20 
joint replacement surgery (II) 757 
Legionnaires’ disease (II) 19 
opportunistic infections (II) 19—20 
utilisation (II) 125-6

Hospital Episode Statistics (HES) (I) 
68-9, 192, 196

asthma (II) 104
IP morbidity (II) 167, 767,167 
renal disease (II) 117

Hospital In-Patient Enquiry (HIPE) (I) 11 
see also Hospital Episode Statistics 
accidents, hospital care (II) 167, 767, 

167
asthma (II) 104
digestive system diseases (II) 130 
discharge rates (I) 68-70 
IP morbidity (II) 161 
IP mortality (II) 163 
musculoskeletal disorders (II) 143 
older adults (II) 197 
ORLS comparison (I) 77 
renal disease (II) 117 .
respiratory diseases (II) 96 

hotels, environment health (I) 169

House Condition Survey, English (I) 161 
households

budget (I) 105
composition (I) 174,174
structure (I) 171-86
survey 1936-7 (I) 102,104

housing
see also accommodation; dwellings
cold-related disorders (I) 163
damp (I) 163
definition (I) 157
estates (I) 85
health 1841-1960(1) 157-60
health 1961-present (I) 161-5
mental health (I) 167-8
municipal (I) 174
overcrowding (I) 101
related disorders (I) 156-70 

1841-1960(1) 157-60 
accidents (I) 168
homelessness (I) 168-9

voluntary sector (I) 174
Housing Acts (I) 161-2
Housing and Working Classes Act (1900)

(I) 159
Howard estates (I) 85
HSC see Health and Safety Commission
HSFE see Health Survey for England 
human hosts (II) 4
human immunodeficiency virus (HIV)

(II) 4,21
see also acquired immune deficiency 

syndrome
drug use (I) 123
exposure categories (II) 27
infection (II) 9, 20
risk factors (I) 9
women (II) 28

Hungary, mortality data (I) 176-7
HUS see haemolytic uraemic syndrome 
hydrocarbons (I) 134
hygiene (II) 1, 6

housing-related (I) 163
hypercholesterolaemia (I) 223
hypersensitivity (I) 191
hypertension

see also ischaemic heart disease; stroke 
data availability (I) 3
death attributes (I) 151
ethnicity (II) 121
heart disease (I) 166
morbidity comparison (I) 65
mortality rates comparison (I) 225,

225
prevalence (I) 65-7
renal complications (II) 118-19, 123, 

124
standardised mortality rate (II) 69 
treatment (I) 149

hypothermia (I) 166, 206, 211

iatrogenesis (I) 217-29 
1841-1950(1)219-21 
cross-infection (I) 218

ICD see International Classification of 
Diseases

‘iceberg of disease’ (I) 3, 59
IgA nephropathy (II) 120
IHD see ischaemic heart disease
IIPC see Intergovernmental Panel on

Climate Change
ILI see influenza-like illness
illicit drugs (I) 119-27

definition (I) 115
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illnesses, long-standing see long-standing 
illnesses

immigrants, United Kingdom (I) 76, 76 
immunisation (II) 3, 13 
immunity (II) 4

infectious diseases (I) 95-6 
immunity disorders

data sources (I) 59
mortality (I) 47

immuno-suppression, transplants (II) 19 
imported infections (II) 13-15, 75 
in-patients

see also hospital; Hospital In-Patient 
Enquiry

episodes, lung disease (I) 196,197 
incidence, definition (I) 13 . 
income (I) 78-84

1841-1914(1) 80-2
1914-94 (I) 82—4
alcohol (I) 101
children (I) 175
disposable (I) 83, 84
distribution (I) 80, 83

indirect standardisation, definition (I) 13 
industry (I) 80, 92, 99 
inequalities social (I) 161 
infants (II) 7, 20

see also childhood
death rates 1841-1994 (I) 22
mortality (I) 22, 45, 220
narcotics (I) 101
National Diet and Nutrition Survey (I) 

109
social conditions (I) 137 
weight (I) 96 
white bread (I) 105 

infections
emerging causes (II) 4—5
England and Wales (1838-1990) (II) 

1-20
environment (H) 4-5 
food-borne (II) 5-8 
gastrointestinal (II) 15-16 
hospitals (II) 19-20 
imported (II) 13-15, 75 
milk (I) 220 
new (II) 4, 77 
‘old’ (II) 5-15
recent variations (II) 5-15 

infectious diseases
causes of death (I) 30
childhood (I) 137 
crude death rates (I) 31, 32 
data sources (I) 59 
deaths (I) 43
decline (I) 32-3, 160
dominance (I) 75
episode-based rates (I) 69, 71 
‘miasmas’ (I) 218 
mortality (I) 45; (II) 2

age (I) 30
rate changes (I) 34-6 

notifications (I) 2, 9, 9 
nutrition (I) 95-6 
prevalence rates (I) 62 
water provision (I) 77 
years of life lost (I) 57

Infectious Diseases Notification Act 
(1889) (I) 9

inflammatory bowel disease (II) 130, 
132-3,133,152

inflammatory joint disease see ankylosing 
spondylitis; gout; rheumatoid 
arthritis

246

influenza (II) 94
see also pneumonia 
age (I) 213-14
correlation coefficients (I) 213,213

. crude death rates (I) 32 
deaths

1901-92 (I) 50
England and Wales (I) 208, 208 
hidden (I) 209-10,209

England and Wales (II) 10 
epidemics (I) 22, 214—15, 214,214 
measurement (I) 212-13
mortality (II) 700
mortality rate changes (I) 33, 34-6 
precipitation (I) 31
prevalence 1991-6 (I) 67 f 
temperature (I) 205-16,213 
virological investigation (I) 60, 67 

influenza-like illness (ILI) (I) 212-13, 
212, 213, 214

inguinal hernia (II) 132,133
injuries (I) 30

see also accidents
data sources (I) 59
deaths (I) 37,43
episode-based rates (I) 69, 71
Excess Winter Mortality (I) 211 
GP consultation (II) 167,197
ICD chapter (I) 53
ICD codes (II) 160
mortality (II) 162

1911-94(1)54
by age (I) 40
data (I) 5, 7
rate changes (I) 34-6

prevalence rates (I) 62
undetermined cause (II) 160

inner cities (I) 172
insecurity employment (I) 92 
instrumental activities of daily living

(IADL), General Household 
Survey (II) 201

instrumentation, diagnosis (I) 162 
insulin, isolation (I) 48
insurance, social (I) 87-8
inter-war period (I) 82—4
intercensal population estimates, data 

sources (I) 8-9
Intergovernmental Panel on Climate 

Change (IIPC) (I) 191
International Classification of Diseases 

(ICD) (I) 5-6, 134
abdominal symptoms (II) 136 
accidents (If) 159-60,160 
asthma (II) 102-3,102 
back pain (II) 152
cancer mortality rates (II) 31 
cardiovascular diseases (II) 81 
cervical cancer (II) 36
chapters I to XVIII (I) 59,71
chronic obstructive pulmonary disease

(II) 97, 97
codes (I) 155
coding changes (II) 60, 116
definition (I) 16
dementia (II) 89
ischaemic heart disease (II) 62, 63 
mortality changes (I) 41-57 
Parkinson’s disease (II) 84, 87 
pneumonia (II) 109
renal diseases (II) 128
respiratory diseases (II) 94—5 
revision (I) 41
rheumatic diseases (II) 141

International Passenger Survey (I) 8 
interpretation factors

death certificates (I) 7
mortality data (I) 4-5, 5, 7-8

interstitial tuberculosis (II) 115
intestinal infections (I) 45; (II) 6

cattle (II) 6
intoxication, accidents (I) 117
intra-cavity devices (I) 223

see also laparoscopy
invalidity (I) 88
invalidity benefits (II) 96
IP (deaths from external causes) see 

accidents; mortality; poisoning; 
violence

Ireland, intercensal population estimates 
(1)8

iritis (II) 146
iron intake (I) 99, 110-11, 770
irritable bowel syndrome (II) 129, 132,

133
ischaemic heart disease (IHD) (II) 61-76 

blood pressure (II) 75
cigarette smoking (II) 73-5 
classification problems (II) 63, 71 
cold exposure risk (I) 166
diagnosis (I) 128; (II) 71
diet (II) 71-3
disease trends (II) 65
early life influences (II) 75
Excess Winter Death Index (I) 210, 211 
fat intake (II) 70
gender trends (II) 66—7
geographical effects (II) 67-70, 68
ICD codes (II) 62
IHD and stroke mortality rate 

geographical data (II) 68 
men and women (II) 74 
ward classification (II) 69

incidence (II) 71
fifestyle factors (II) 71-5
mortality rates (I) 151,152-3; (II) 

62-4, 66-7, 68-9, 74
mortality risk (I) 196,196-7
mortality trends (II) 64—70, 66 
period effects (II) 66-9
prevalence (I) 65-7
regional comparison of diet (II) 73
risk factors (II) 61, 70 
smoking-related diseases (I) 130,130 
socio-economic factors (II) 67-70 
statistical model (II) 67
thrombolytic treatment (I) 224 
time trends (II) 66-7
treatment (II) 71

Italy, cancer (I) 172

Japan, duodenal/gastric ulcers (II) 135 
JCA see juvenile chronic arthritis
Jenner (I) 218
Jette’s criteria, health measurement (I) 3 
Johns Hopkins Hospital (I) 227 
joint failure see osteoarthritis 
joint replacement surgery (II) 151,151 
juvenile chronic arthritis (JCA) (II) 141, 

142, 146

Kaposi’s sarcoma (II) 20
Kendall (I) 102
kidney infection see renal diseases 
kidney transplantation see renal

replacement therapy
knee replacement (TKR) (II) 151

L-dopa, Parkinson’s disease (II) 87-8 
Labour Exchanges (I) 81(n)
Labour Force Survey (LFS) (I) 2, 12 
Labour Yards (I) 81 
labourers

see also workers
agriculture (I) 101
diet (I) 99

laparoscopy (I) 223
larynx

cancer (I) 63, 143-4,143,144
certified cause of death (I) 129 
smoking-related diseases (I) 130

Lassa fever (II) 17
Leeds, population 1801-1991 (I) 77 
Legionnaires’ disease (II) 17, 18-19

hospitals (II) 19
Leisure Accident Surveillance System 

(LASS) (II) 162
leprosy, notification (I) 9
leptospirosis notification (I) 9
leukaemia (I) 175; (II) 41-2,41,44, 58
Lever family (I) 84
LFS see Labour Force Survey
lice (II) 23
life expectancy (I) 17, 27, 84; (II) 174, 

192,208-9
1841 and 1992 (I) 18, 20
1841-1991 (I) 18
centenarians (II) 206
cohort analysis (I) 28
cohort effects 1841-1991 (I) 28-9
cohort survivorship (II) 203
England and Wales (II) 176,185
gain since 1841 (I) 20
General Household Survey (II) 175 
income distribution (I) 80 
older adults

1841-1921 (II) 187
1921-1991 (II) 192
probability of survival (II) 184, 203

scope for increase (I) 30
social scale (I) 92
stated age (I) 20
trends (I) 20-1

life tables (I) 14, 18, 28
lifestyle (I) 191

infections (II) 3
ischaemic heart disease (II) 71-5 
surveys (I) 3-4

ligament strain (II) 152
linkage studies (I) 2, 8; 11
lip cancer (I) 128, 138^10,139,139 

certified cause of death (I) 129 
smoking-related diseases (I) 130

liposomes (I) 223
Lister (I) 218-19
listeriosis (II) 6-7, 7
liver

cirrhosis (I) 51, 116-17, 130, 222 
deaths (I) 119

diseases (I) 121; (II) 130-1, 131-2,133 
alcohol-related (I) 116-17, 119,120 
hepatitis (I) 9; (II) 4,17, 18

Liverpool, population 1801-1991 (I) 77 
Liverpool Sanitary Act (1846) (I) 84 
living arrangements' see accommodation;

dwellings; housing
living conditions, improvement (II) 1 
living standards (I) 78 84 
lobar pneumonia see pneumonia 
Local Government Acts (I) 84, 88 
Logan age-groups (I) 32
Logan tables (I) 31

London
air pollution 1991 (I) 195-8,195 
benzo(a (pyrene concentration (I) 134 
council dwellings (I) 169
Excess Winter Mortality (I) 205 
fogs (I) 188-9, 193-5,193
Howard estates (I) 85
mortality risks (I) 196,196-7, 201-2, 

207
ozone (I) 199
population 1801-1991 (I) 77
‘rookeries’ (I) 157
Victoria (I) 195

London Air Quality Network (I) 189
London Bills of Mortality (I) 4—5
London Implementation Group (LIG)

Renal Services Review (II) 121-2
London School of Hygiene and Tropical

Medicine (I) 202
London Statistical Society Report (I) 157 
lone adults/parents see single parents 
long-standing illness (II) 176-8, 198-201 

age 25-74 (I) 184
circulatory system diseases (II) 177 
digestive system diseases (II) 175
elderly (II) 175
family type 25-74 (I) 183
General Household Survey (II) 176-8, 

776-7
marital status (I) 182,183
older adults (II) 199-200

longevity, causes (I) 218
Longitudinal Study (LS), cross-sectional 

data usage (I) 179
low nutritional status (I) 95
low-tar tobacco (I) 133-4, 141

lung cancer (I) 135-6
lumbar spondylosis (II) 152
lunar months (I) 212
lung cancer (I) 128,129; (II) 30, 34, 35, 

94
doctors (I) 130
low-tar yield (I) 135-6
mortality (I) 75,135,136; (II) 44,49 
prevalence (I) 45-6, 63
smoking (I) 14—15,130, 134—6 

lung diseases
deaths (I) 50,129
in-patient episodes (I) 196,19'7
particle pollution (I) 190

lung function (I) 192
Lyme disease (II) 18
lymphatic system, treatment policy (I) 72

MAFF see Ministry of Agriculture, 
Fisheries and Food

maintenance, health (I) 94—8 
malaria

deaths (II) 3
imported (II) 14, 75

malaria notification (I) 9 
male mortality (I) 24—5,2-7 
malignant diseases

episode-based rates (I) 71,.72 
prevalence rates (I) 62

malignant melanoma of skin (II) 35-6, 
35,44,50

malignant neoplasms (II) 45
malignant skin melanoma (II) 35-6,35,

44, 50
malnutrition (I) 81
Manchester, population 1801-1991 (I) 77
Marburg virus diseases (II) 4, 17
Marine Society (I) 97

marital status (I) 171-2,173 
all-cause mortality ratios (I) 176,176 
cancer incidence (I) 172
deaths (I) 178, 179
hospitals discharge ratios (I) 180 
long-term illness (I) 182,183

marriage
age (I) 75
fertility (I) 76

mass housing schemes (I) 161 
mass urbanisation (I) 174
Maternal Deaths in the United Kingdom, 

Report (I) 226
maternal mortality (I) 219-20, 220 

abortions (I) 11
deaths by ICD chapter (I) 43 
rates comparison (I) 225, 226

Maternity and Child Welfare Act (1918) 
(1)85

meals
multi-course (I) 104 
provision, Act (I) 85

means test (I) 89 90 
measles

crude death rates (I) 32 
immunisation (II) 13,14 
low nutritional status (I) 95 
mortality (I) 34-6; (II) 700 
notification (I) 9
overcrowding (I) 163 
prevalence (I) 65, 65 
transmittable disease (I) 45 
weekly incidence (I) 66

measurement, health (I) 3 
meat

ascorbic acid (I) 111 
consumption (I) 103, 706,108 
infections (II) 6
men (I) 104
production (I) 100

mechanistic approach, medicine (I) 157 
Medawar, P. (I) 222
Medical Certificate of Cause of Death, 

specimen (I) 6
‘medical enquiry’ forms, death certificate 

data (I) 7
medical examination (I) 81
Medical Officers of Health (MOHs) (I) 

158,218
medicine

advances (I) 217-29 
1841-1950 (1)218-21 
since 1950 (I) 222-6

mechanistic approach (I) 157 
prevention (I) 217-19
technology (I) 219, 222-3, 228

Mediterranean diet (I) 95 
melanoma, mortality (I) 203, 204 
membranous nephropathy (II) 120 
meningitis (I) 9, 45; (II) 7 
meningococcal disease (II) 10-12, 72 
meningococcal meningitis (II) 11, 72 
meningococcal septicaemia (I) 9 
menstruation (I) 95, 98 
mental health (I) 167-8
Mental Health Enquiry (MHE) (I) 68, 70 
mental illness (II) 178-9,178

accommodation (I) 162
data sources (I) 59
deaths by ICD chapter (I) 43 
episode-based rates (I) 71 
GP consultation (II) 195-6,197 
hospitals (I) 70', 70
ICD chapter (I) 48
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prevalence (I) 67 
mental infirmities (1871-1911) (H) 

189-90
meta-analysis (I) 228 
metabolic diseases (I) 47 
methadone (I) 124 
methane (I) 191
method of extinct generations (II) 205-6 
methodology

definition of rates (I) 171
housing and health (I) 161-2 

Metropolitan Water Act (1852) (I) 84 
MHE see Mental Health Enquiry 
‘miasmas’ (I) 218 
micro-organisms, human (II) 4 
microbes, new (II) 18-19 
microbiology, infectious disease data (I) 9 
micro waves (I) 104 
migration (I) 26, 80, 157 
milk

consumption (I) 107, 109
infection (I) 220
pasteurisation (I) 217 18
tuberculosis (I) 218
whole (I) 105

Milk in Schools scheme (I) 103 
minerals, estimated average requirements

(I) 94
Ministry of Food (MAFF)

surveys (I) 107
working-class diets (I) 104 

Ministry of Health (I) 88, 159 
Ministry of National Service (I) 88 
Misuse of Drugs Act (1971) (I) 115 
MMR vaccine (II) 13 
modelling, multi-level (I) 174 
MOHs see Medical Officers of Health 
molecular fingerprinting (I) 220 
Mond Scale (I) 89 
monitoring

concepts definitions (I) 13-16
data sources (I) 2-16 

morbidity
1840-1920 (II) 187-8,188
alcohol (I) 115
blindness and hearing impairments 

(1851-1911) (II) 188-9,188
compression (II) 205
data sources (I) 59
decline (II) 3
digestive system diseases (II) 129 
General Household Survey (II) 176 
general practice data (I) 60-7 
GPdata(I) 181-2
GP/hospital comparison (I) 59 
health service (I) 58-73 
mortality relationship (II) 185-6 
sexually transmitted diseases (II) 22-5 
surveys (I) 64, 182

Morbidity and Mortality Weekly Report 
(MMWR) (II) 26

Morbidity Statistics from General
Practice see National Morbidity 
Surveys in General Practice 

morphine (I) 126 
mortality (II) 184—6,185, 207 

see also mortality trends 
1841 (I) 18-20,19 
1'841-1994(1)21-5,23 
1911-94 (I) 57=9,47=2 
accidents (I) 35; (II) 162-6,162-3,

165,166
after second World War (I) 24 
age (I) 2:7, 32-6, 56; (0) 207-8 

age group (I) 24,24 
AIDS (I) 124,124 
air pollution (I) 189, 793 
alcohol-related (I) 114-15, 722 
all-causes (I) 17-29,24, 176, 776=7;

(II) 174-5,174
1950-94 (I) 224-5,225

ankylosing Spondylitis (11) 146 
aortic aneurysm (I) 148,148,150 
appendicitis (0) 737 
arteriosclerosis (I) 154 
asthma (0) 103

. ‘avoidable causes’ (I) 217,225,226 
bladder cancer (I) 146-7,146,147 
by ages (I) 37=9
cancers (I) 46; (II) 30-59 
causes (I) 30=57,37,33,34-6, 41,56 
certification (I) 5-6, 33,52, 88, 129,

129
coding (I) 4—5, 7-8
changes in rates (I) 31-2,34-6 
childhood infections (0) 700 
chronic obstructive lung disease (I) 

737,138
classification (I) 128 
comparisons

1950/1994 (I) 225, 225
1971/1'991 (I) 29

data (I) 2-9, 5, 27, 176-9, 186; (II) 186 
sources (I) 59

decline (II) 3
digestive system diseases (II) 129-30, 

133, 139
drugs (I) 124,12'5=6 
duodenal ulcers (0) 134-5 
elderly (II) 184, 192, 203, 207-8 
external causes (II) 162 
falls (II) 163,165 
fire and flame (0) 165 
First World War (I) 40 
health measurement (I) 3 
home accidents (II) 169 
hospital discharges (I) 77 
ICD chapter (I) 43,56 
identification problems (I) 5 7 
infectious diseases (I) 30, 40; (II) 2 
influenza (I) 208, 208; (II) 700 
intoxication (I) 117
ischaemic heart disease (I) 151,152-3;

(II) 62-4, 64-75
laryngeal cancer (I) 143,143,144 
leisure accidents (II) 7 77 
liver cirrhosis (I) 119 
lung cancer (I) 735,136
major causes (I) 34-6, 37—II. 41-2 
marital status (I) 178, 179 
maternal (I) 219-20
morbidity relationship (II) 185-6 
musculoskeletal diseases (II) 142-3 
myocardial degeneration (I) 153 
neoplasms 1911-94 (I) 46 
oesophageal cancer (I) 142,142 
older adults, cohort survivorship (II) 

207,203
osteoarthritis (II) 151
pancreatic cancer (I) '144-5,145,145 
Parkinson’s, disease (II) 82, 85 
peptic ulcer (I) 149,149,150 
percentage of total by ICD chapter (I)

44
period between World Wars (I) 22 
pharynx cancer (I) 740; 141 
pneumonia (II) 110-11 
poisoning (II) 162,165

population (I) 26 7
rates (0) 78,208

all ages (I) 32
by cause (I) 3'0=53
crude (I) 26-7, 26
sex ratio (I) 22,23, 27
standardised (I) 26

recording (I) 5
registration (I) 18
renal diseases (0) 114-15, 778, 119, 

120-1, 127
respiratory diseases (II) 94—5 
rheumatoid arthritis (II) 140 
risks (I) 196,196-7, 201-2,207 
toad traffic accidents (0) 165,1'68-9, 

168
scleroderma (II) 149
sense organs 1911-94 (I) 49
sex ratios (I) 37,54

by year of birth (I) 27-8,27
England and Wales (I) 22

sexually transmitted diseases (II) 22 
smoke (I) 194
smoking-related diseases (I) 128-55,

130
stroke (II) 62, 78
systemic lupus erythematosus (II) 149 
temperature (I) 202, 203, 208-9,208 
Third World (I) 80
tuberculosis (I) 220, 227; (II) 1
United Nations (I) 205 
various causes (I) 40 
violence (II) 162-6 
volatile substance abuse (I) 126; 727 
weather (I) 189
widowhood (I) 179
winter (I) 198, 205-16
work accidents (II) 170-1
year of birth (I) 27

mortality trends
accidents (II) 164,165
asthma (II) 103-4
cancers (II) 30-59
chronic obstructive pulmonary disease 

(II) 97-9
genitourinary system diseases (II) 

117-19
pneumonia (II) 109-13 s 
stroke (IT) 77-8

motherhood (I) 180, 185 
mothers, see also single parents 
motor neurone disease (0) 88-9 
motor vehicle accidents (I) 79, 80 
mould growth (I) 164—5
mouth cancers (I) 139
multiple myeloma (II) 40, 41, 44,57 
multiple sclerosis (II) 90-2
mumps

immunisation (II) 13,14
notification (I) 9
overcrowding (I) 163
prevalence (I) 65
weekly incidence (I) 66 

murder, ICD codes (II) 160 
musculoskeletal system diseases (II)

140-57
see also individual conditions 
accommodation (I) 162 
data sources (I) 59
episode-based rates (I) 69, 71
General Household Survey (II) 143 
GP consultation (II) 195-6,197 
ICD codes (II) 141
long-standing illness (II) 177 

mortality (I) 43, 51; (II) 142-3 
musculoskeletal symptoms (0) 156 
nomenclature (II) 141-2
physical disability (II) 156=7
prevalence rates (I) 62
soft tissue rheumatism (II) 154-5,154 

mycoplasmae
chemotherapy (I) 222
pneumoniae (0) 9, 1'0

mycotoxins (I) 164 
myelomatosis (0) 115 
myocardial degeneration (I) 130, 151, 

153
myocardial infarction (0) 61, 64

death attributes (I) 151
morbidity Comparison (I) 65
winter deaths (I) 165

NADOR (Notification of Accidents and 
Dangerous Occurrences 
Regulations, 1980) see Reporting 
of Injuries, Diseases and 
Dangerous Occurrences 
Regulations

2-naphthylamine, bladder cancer (I) 146 
narcotics (I) 101,123
National Ankylosing Spondylitis Society,

United Kingdom (II) 146 
National Assistance (I) 89-90 
National Deterioration of Health and

Physique, Committee of (I) 85 
National Diet and Nutrition Survey (I) 

109
National Food Surveys (NFS) (I) 107-9 
National Health Service Central Register 

(NHSCR) (I) 8, 10-11
National Health Service (NHS) (I) 48, 74, 

90
utilisation rates (I) 179—81,181 

National Insurance Act (1911) (I) 8'8=9;
(II) 191-2

National Milk Scheme (I) 104
National Morbidity Surveys in General

Practice (I) 60-7, 181 2
abdominal symptoms (II) 136 
accidents (II) 166-7, 767,167 
back pain (II) 152,153, 154 
digestive system diseases (0) 132 
gout (0) 147
GP consultations (II) 195=6
IP morbidity (II) 161
musculoskeletal ,diseases (II) 143
osteoarthritis (II) 150
patient consulting rates (II) 196-7
rend diseases (II) 114—15, 117, 126
soft tissue rheumatism (II) 154-5
‘national prosperity, barometer’ (I) 172 

National Renal Review (II) 122-3 
National Study of Health and Growth (I) 

112
National Survey of Sexual Attributes and 

Lifestyles (II) 28-9
neonatal death certificates (I) 5, 7 
neoplasms

see also cancers
data sources (I) 59
deaths by ICD chapter (I) 43 
episode-based rates (I) 69,71 
mortality (I) 34-6, 45-6, 46 
post-mortem examinations (I) 7 
prevalence (I) 62, 63-4
years of life lost (I) 57

nephropathy (IgA) (II) 120 
nephrotoxicity (I) 227

Netherlands (I) 95
death rates (I) 199
Excess Winter Mortality (I) 206, 215 
family studies (I) 180, 182, 185 
influenza mortality (I) 209 
mortality data (I) 176=7

neurological system diseases (0) 82-92 
cancer (0) 3'8-9,38,44, 54 
crude death rates (I) 32 
data sources (I) 59
episode-based rates (I) 69,71, 72
ICD chapter (I) 43,45,48 
mortality (I) 33,34=6,49 
prevalence rates (I) 62

New Poor Law Act (1834) (I) 87
New York criteria, ankylosing spondylitis 

(0) 146
New Zealand (I) 167, 191
NFS see National Food Surveys
NHL see non-Hodgkin’s lymphoma
NHSCR see National Health Service

Central Register
NIDDM see non-insulin dependent 

diabetes mellitus
Nightingale, Florence (I) 67, 227 
nitrogen dioxide (I) 168, 192, 195, 795, 

198
nitrogen oxides (I) 190
noise, mental health (I) 167 
non-Hodgkin’s lymphoma (NHL) (II) 

39-40,40, 44, 56
non-insulin dependent diabetes mellitus 

(NIDDM), ethnicity (II) 121
non-resiratory tuberculosis (II) 9 
non-specific genital infection (II) 23 
non-steroidal anti-inflammatory drugs

(NSAIDs) (0) 134
non-ulcer dyspepsia (II) 129, 132
Norfolk Arthritis Register (II) 144 
Northern Ireland, renal diseases (II) 

119-20
nosology (I) 130
Notes oa Hospitals (1863) (I) 67 
notifiable diseases (I) 2,9
Notification of Accidents and Dangerous 

Occurrences Regulations 1980 
(NADOR) see Reporting of 
Injuries, Diseases and Dangerous 
Occurrences Regulations

NSAIDs see non-steroidal anti
inflammatory drugs

NSHG see National Study of Health and 
Growth

nutrition (I) 84
diseases (I) 47, 95=6
health status (I) 94=8
improvement- (II) 1
intake (I) 99
sanitation (I) 94
social policy (I) 8'8
status (I) 96-7,96
tobacco (I) 141

Nutritional and Dietary Survey (I) 110

OA see osteoarthritis
obesity (II) 174

cardiovascular disease (I) 93
changes since 1980 (I) 112-13, 772 
health (I) 97-8
ischaemic heart disease (II) 61, 70 

obstructive lung disease (I) 196,197 
occupational mortality (I) 11 
odds ratio, definition (I) 15
oesophagitis (II) 132=3
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oesophagus
cancer (I) 46,129, 141-3; (0) 32, 33, 

44-5
mortality rate (I) 142,142 
smoking-related diseases (I) 130

disorders (I) 117
Office for National Statistics (ONS) 

cancer mortality rates (II) 31
coding changes (I) 41, 47; (II) 31, 37, 

41-2
Dental Health Surveys (I) 2, 12
Disability Surveys (I) 2, 12 
ischaemic heart disease (0) 61 
Labour Force Surveys (I) 2 
Longitudinal Study (I) 2, 11 
‘medical enquiry’ form (I) 7
National Food Surveys' (I) 2, 12
Omnibus Surveys (I) 12
Psychiatric Morbidity Surveys (I) 2, 12 
renal diseases (II) 116
respiratory diseases (II) 95
stroke (II) 76
underlying cause of death (I) 6

Office of Population Censuses and 
Surveys (OPCS) (I) 110

old age (I) 88, 95
older adults

see also elderly
activities of daily living (II) 202
cohort survivorship (0) 207
data sources (0) 186
definition (0) 183-4,184
disability (II) 202
General Household Survey (II) 193
GP consultation (II) 196-7
health (0) 182-203

1840-1920 (II) 187-92
1921-1994 (II) 192-8
dental (II) 195
trends (II) 198-203

hospital usage (II) 196-8
incapacity days (0) 194
life expectancy 1841-1921 (II) 187 
life expectancy 1921-1991 (II) 192 
long-standing illness (II) 198-201,

199-2.00
mobility restrictions (II) 194—5,194 
morbidity (II) 187-8, 788, 192=3 
mortality (II) 184,185, 187, 192, 203 
residential status (0) 799
sickness episodes (II) 193
Survey of the Elderly at Home (1976)

(II) 202
Survey of Sickness (1947-1951) (II) 

193
one-roomed dwelling (I) 158
ONS see Office for National Statistics 
OPCS see Decennial Occupational

Supplement; Office of Population 
Censuses and Surveys

OPD see out patient departments
open air living, related disorders (I) 159
Open Spaces Act (1906) (I) 85
opium (I) 119, 123
opthalmia neonatorum, notification (I) 9 
oral cavity cancers (I) 140-1,140,141

smoking-related diseases (I) 130 
oral contraceptives

ovarian cancer (II) 37
rheumatoid arthritis (II) 144

oral infections (II) 4
organs, transplantation (I) 223
ORES see Oxford Record Linkage Study 
orthostatic albuminuria (II) 117,126
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osteomyelitis (II) 152
osteoarthritis (OA) (II) 140,141, 142, 

149-51,750-7
definition (II) 150
GP consultation (II) 750
ICD codes (II) 141
incidence (II) 150, 150-1
joint replacement (II) 151

osteomalacia (II) 152
osteoporosis (IT) 141,152, 155-6

mortality (II) 156
out patient departments (OPD) (I) 179 
outdoors

air pollution (I) 189-90
melanoma (I) 204

ovary cancer (II) 37, 37, 44-5 
over-medication (I) 227 
over-nutrition see obesity 
overcrowding (I) 156

bed-and-breakfast (I) 169 
health (I) 158-60 
housing (I) 101, 159,159 
today (I) 162-3 
tuberculosis (I) 160

owner-occupation (I) 156
Oxford Record Linkage Study (ORLS)

(1) 8, 11,58, 68, 70
renal disease (II) 116, 119 

oxides, nitrogen (I) 190 
ozone (I) 190

global warming (I) 203—4 
high temperature (I) 199-201 
lung function (I) 192

Paget’s disease (II) 152 
PAM see primary amoebic

meningoencephalitis
pancreas

back pain causes (II) 152
cancer (I) 128,129-30

mortality rates (I) 144-5,145,145 
smoking (1) 130,130, 144-5

diseases (I) 117; (II) 130-1, 132,133, 
139

‘panel studies’ (I) 192
paralysis agitans see Parkinson’s disease 
parasitic diseases

data sources (I) 59
low nutritional status (I) 95, 95 
mortality (I) 40, 45 
prevalence rates (I) 62

paratyphoid fever
imported (II) 75
notification (I) 9

paravertebral abscess (II) 152 
parish records, mortality data (I) 4 
parish relief (I) 87
Parkinson’s disease (II) 82-8

aetiology (II) 83—4
age trends (II) 84, 86
age-period-cohort analysis (II) 86-7, 

87 .
L-dopa (II) 87-8
time trends (II) 84-7, 84-6

particles (I) 189-90
fine® 187
ultra-fine (I) 190

Pasteur, L. (I) 218-19
pasteurisation, milk (I) 217-18 
pathogens

dwellings (I) 157
human (II) 4

patient counts (I) 58 
paupers (I) 87-8, 99

PCP see Pneumocystis carinii pneumonia 
peak-trough phenomenon (I) 214—15 
Pearsonian regression analysis (I) 207 
pelvic inflammatory disease (PID) (II) 24 
penicillin (I) 222

resistance (II) 15
peptic cancer (I) 129-30
peptic oesophagitis (II) 132
peptic ulcers (II) 131-6

alcohol related (I) 117
causes (I) 148-9
Heliobacter pylori 129, 135
incidence (II) 139-40
mortality (I) 149,150; (II) 130-1,133, 

134—6
perinatal mortality, rates comparison (I) 

43, 51-2,225, 226
perinatal period

data sources (I) 59
deaths (I) 43, 51-2

period effects, definition (I) 15 
period life table (I) 20, 28
period mortality, life expectancy trends

(I) 20-1
person-based discharge rates (I) 71, 72 
‘personal space’ (I) 175
pertussis

immunisation (II) 13
notification (I) 9

pesticides, non-Hodgkin’s lymphoma (II) 
40

pet-associated zoonoses (II) 19 
pharynx, cancer (I) 130, 140-1,140,141 
Phillips (I) 100
Physical Deterioration Committee (I) 102 
PID see pelvic inflammatory disease 
pipe smoking (I) 133^1, 138 
plague (II) 2, 2 -

notification (I) 9
‘play out’, children (I) 167
Plummer-Vinson syndrome (I) 141 
PMR see proportional mortality ratio 
pneumococcal pneumonia see pneumonia 
Pneumocystis carinii pneumonia (PCP)

(II) 26
pneumonia (I) 34-6, 50; (II) 93,94, 

109-13
age-period-cohort analysis (II) 109, 

109
coding (II) 109
hospital admissions (II) 772 
mortality (II) 109-13,110-11 
risk factors (II) 112
seasonal trends (II) 111

pneumonic illness (II) 10
point prevalence (I) 13 
poisoning (I) 30, 218,227

alcohol (I) 119
data sources (I) 59
episode-based rates (I) 71
Excess Winter Mortality (I) 2'11 
food (II) 4, 5, 132
GP consultation (fl) 167,167-8,, 167, 

197
hospital care (II) 167,167,167
ICD chapter (I) 43,5.3
ICD codes (II) 160
mortality (I) 33, 34-6, 37,40,43; (II) 

1.62-6; 162,165,166
notification (I) 9
prevalence rates (I) 62

poliomyelitis (I) 224; (II) 72, 1.3 
immunisation (II) 3
notification (I) 9

poliovirus infection, motor neurone 
disease (II) 89

pollen allergies (I) 203; (II) 108 
pollution

air® 134, 137, 163, 187-204, 795, 
200

atmospheric (I) 134 
coal. (I) 188-9
European Union (I) 196 
hospital admissions (I) 202, 202 
indoor (I) 168
mortality (I) 193, 201-2, 207
privies (I) 157 
stroke (II) 80

polycystic kidney disease (II) 115, 121, 
123,124

polysaccharide (I) 94
polyunsaturated fats (II) 72 
poor, able-bodied (I) 87
Poor Law Amendment Act (1834) (II) 

190
Poor Laws (I) 87-8

see also New Poor Law; workhouses 
(1834) (I) 80
(1934) (I) 98
prior to 1834 (I) 87 
safety-net (I) 81

poor tax (I) 87 
population

see also censuses
artificial (I) 14 
BIM® 111, 777 
demographic transitions (II) 184,185 
density (I) 174,174
dependency ratio (I) 77, 78 
distribution (I) 79,25 
economically active (I) 77-8 
England and Wales (I) 19, 20, 25 
estimates (I) 2, 8-9 
growth (I) 26, 75-6 
health, definition (II) 185 
marital status (I) 172,173 
mortality trends effect (I) 26-7 
people per room

more than 1.5 (I) 162-3,163
more than two (I) 159,159

sex and type (I) 77, 78 
world increase (II) 4

Population Statistics Act (1938) (I) 
176

Portugal (I) 116
post mortem examinations (I) 7 
potatoes (I) 104, 107, 109, 111 
potential years of life lost (PYLL),

definition (I) 14 
poultry (I) 108, 111

salmonella infection (II) 6 
poverty

see also poor...
1849 (I) 157
elimination (I) 83
social policy (I) 88
York (I) 81

pregnancy (I) 169
see also childbirth1; maternal; 

maternity; motherhood
crude death rates (I) 32 
data sources (I) 59
episode-based rates (I) 69, 71 
ovarian cancer (II) 37 
puerperal fever (II) 10, 77 
puerperal renal disease (II) 118, 779 

preserves, consumption (I) 105, 109 
prevalence; definition (I) 13, 62
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prevalence rate
annual changes (I) 62
definition (I) 13

'prevention, medicine (1) 217-19, 222 
primary amoebic meningoencephalitis

(PAM) (II) 18 
primary poverty see poverty 
privacy attitudes (I) 175 
proportional mortality ratio (PMR), 

definition® 16
Prospective Studies Collaboration (1995) 

(11)61,70
prostate cancer (I) 45-6; (II) 37, 38, 44, 

53
protein

average requirements (I) 94, 95
intake (I) 99, 100, 109-10, 709

Provision of Meals, Education Act (I) 102 
psittacosis, zoonosis (fl) 10 
psoriatic arthritis (II) 142,152 
psychiatric morbidity (I) 12, 67, 168, 182 
psychoactive drug (I) 115 
psychogenic pain, causes (II) 152 
psychology, noise (I). 167 
Public Health Acts

(1848) (I) 84, 158,218
(1890) (I) 159
(Amendment) (1907) (I) 85

Public Health (Control of Disease) Act 
(1984) (I) 9

Public Health (Infectious Diseases) ’ 
Regulations (1988) (I) 9

Public Health Laboratory Service (I) 210 
public transport (I) 174
puerperal fever (I) 219; (II) 10, 77 
pulmonary eosinophilia (I) 164 
pulmonary tuberculosis (I) 169; (II) 94 
pupil/teacher ratio (I) 86
purchaser needs, renal replacement 

therapy (II) 127
purchasing power, industrial workers (I) 

99
pyelonephritis (I) 45; (II) 115, 117, 123,

124,126
see also renal diseases 
hospitalisation (II) 125 
mortality (I) 33, 34-6; (II) 120

PYLL see potential years of life lost

Q-fever (II) 9-10, 9
Quakers (I) 101
Quetelet’s index see Body Mass Index

rabies (I) 9; (II) 2, 2 
radiotherapy (I) 217, 223,. 228 
Radium Commission (I) 2, 9 
radon, lung cancer (I) 134 
railways growth (I) 79 
rating health (I) 185
rationing wartime (I) 102, 104
RCADPsee Royal Commission on the 

Aged Deserving Poor
RCGP see Royal College Of General 

Practitioners
RCP see Royal College of Physicians 
recommended national intake (RNI) (I) 

112
records, health service (I) 11 
recreation (I) 114, 204
recruits, armed forces (I) 88 
rectum

cancer (I) 45; (II) 34, 34,44, 48 
infections (II) 4

Reeves, M.P. (I).82

reference nutrient intake (RNI) (I) 
111-12

reference values, diet (I) 94 
Reform Act (1867) (1)86
reforms welfare (I) 83 
registers (I) 73
Registrar General, Annual Report (I) 7, 

176
registration, deaths (I) 4, 5, 7, 181 
regression analysis (I) 207-8

definition (I) 16
models (I) 15

Reiter’s disease (II) 142,152 
relapsing fever, notification (I) 9 
remarriage (I) 182,183 
remittent fever, deaths (II) 3 
renal diseases (II) 114—28

see also end-stage renal failure;
pyelonephritis

ARF (II) 115, 120-1, 126 
comorbidity (II) 124, 127
CRF(II) 115, 120,121, 123 
death certificates (II) 116, 119 
disease trends (II) 126-7
ethnicity (II) 121-2
genitourinary tuberculosis (II) 118, 779 
hospitalisation (II) 125-6
ICD codes (II) 116, 128
IgA nephropathy (II) 120
kidney infection (II) 117-18, 779, 125 
morbidity®) 1'15, 119-25
mortality (II) 115, 778, 119, 120-1 

ethnic minorities (II) 121 
social class (II) 119,120 
trends (II) 117-19

puerperal renal disease (II) 118,119 
types (II) 115

renal replacement therapy (RRT) (II) 
114-20

acceptance (II) 122-3,123 
causes of death (II) 125 
comorbidity (II) 124, 127
European comparison (II) 123,123, 

124
geographical Variation (II) 122-3 
prevalence trends (II) 122-3 
provision (II) 122-5
survival (II) 124,125
transplantation (I) 227; (II) 117, 123-4, 

124
trends (II) 127

renal syndrome, haemorrhagic fever (II) 
17

renal system, back pain causes (II) 152 
renovascular disease see hypertension, 

renal complications
renting accommodation (I) 162 
repetitive strain injury (II) 154
Report on Confidential Enquiries into

Maternal Deaths in the United 
Kingdom (I) 226

Report into the Sanitary Condition of the 
Labouring Popula tion of Great 
Britain (I) 218

Reporting of Injuries, Diseases and 
Dangerous Occurrences 
Regulations (RIDDOR) (II) 162, 
169

research database, General Practice (I) 
193

Research Unit, Birmingham (I) 60 
resistance

antibiotics (II) 9
development (II) 4

respiratory infections
acute (I) 45
low nutritional status (I) 95
mortality, risk (I) 196,196-7, 198 

respiratory syncytial virus (RSV) (I) 215 
respiratory system diseases (I) 202,202;

(H) 93-113,177
see also respiratory infections 
age-period-cohOrt analysis (II) 96 
data sources (I) 59
deaths (I) 32, 43
episode-based rates (I) 69,71,72
Excess Winter Death Index (I) 210,211 

. GP consultation (II) 195-6,197
Hospital In-Patient Enquiry (II) 96 
infections (II) 8-10,9
mortality (I) 33, 37,49-51; (II) 95 

1911-94® 50
air pollution (I) 199, 200
by age (I) 40
heat waves (I) 199
rate changes (I) 34-6

prevalence rates (I) 62
rural areas (I) 158
seasonal variation ®) 96 
trends (II) 94-5,94
tuberculosis (IJ) 8-10,9
WHO rule 3 (I) 41
winter deaths (I) 165

rheumatic diseases (II) 140
disability (II) 757 
fever (I) 45; (II) 10, 77 
heart disease (I) 225, 225 
nomenclature (II) 141-2

rheumatism, soft-tissue (II) 154-5,154 
rheumatoid arthritis (II) 140, 142-6

see also juvenile chronic arthritis 
causes of death (II) 144
definition (II) 143
ICD codes (II) 141,141 
incidence (II) 144; 144 
mortality (II) 144,145 
prevalence (II) 144,144 
survival studies (II) 145 
time trends (II) 144 
trends (II) 145

rheumatoid spondylitis see ankylosing 
spondylitis

rhinitis (I) 60, 67
rickets (I) 88
rickettsiae (I) 222
RIDDOR see Reporting of Injuries, 

Diseases and Dangerous 
Occurrences Regulations

right-to-buy policy (I) 156 
risk

hospital admission, London (I) 797, 
202,202

mortality London (I) 196,196-7, 
201-2, 207

RNI see reference nutrient intake 
road traffic accidents (RTA) see accidents 
Rolleston Committee (I) 119 
‘roofless’ (I) 169 
‘rookeries’ (I) 157
Roosevelt, Eleanor (I) 224 
rotaviruses (II) 16, 77 “>• 
Rowntree, S. (I) 81-2, 95 ...

diets (I) 102
York® 101, 103

Royal College of General Practitioners 
(RCGP) (I) 9, 58, 60, 193

see also National Morbidity Surveys in 
General Practice
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rubella (II) 13
Weekly Returns Service, stroke 

incidence (U) 79
Royal College of Physicians (RCP) (I) 

222
Royal Commission on the Aged

Deserving Poor (RCADP) 1895 (II) 
190

Royal Commission on Divorce (1912) 
(II) 22

Royal Commission on Poor Laws (1909) 
(II) 22

Royal Commission on Venereal Diseases 
(1916) (II) 22

Royal Military College, Sandhurst (I) 97 
RRT see renal replacement therapy 
RSV see respiratory syncytial virus
RTA (road traffic accidents) see accidents 
rubber industry (I) 146 
rubella

immunisation (II) 13,14 
like infection (II) 18-19 
notification (I) 9
prevalence (I) 65, 65 
weekly incidence (I) 66

rural areas (I) 158,158

sacroiliitis (II) 146 
safety-net Poor Laws (I) 81 
Sahara dust storms (I) 199 
sailors (I) 138
salmonellosis infections (II) 5-6,5 
salt (I) 112

ischaemic heart disease (II) 70 
stroke (II) 80

Salvation Army (I) 101
Sanitary Condition of the Labouring 

Population of Great Britain, 
Report (I) 218

Sanitary Institute (1894) (I) 158
Sanitary Law Amendment Act (1847) (I) 

159
sanitation (I) 84, 86, 157 

housing (I) 101, 163 
improvement (II) 1 
nutrition (I) 94 
tuberculosis (I) 169

scabies
housing-related disorders (I) 163 
sexually transmitted diseases (II) 23 

Scandinavia, Excess Winter Mortality (I) 
205,215

scanners (I) 222
scarlet fever (II) 10,77

category distinction (I) 31 
crude death rates (I) 32 
notification (I) 9

School Meals Act (I) 74
School Medical Service (I) 74, 85 
sciatica (II) 142
SCIEH see Scottish Centre for Infectious 

and Environmental Health 
scleroderma (II) 141, 142, 149
Scotland

age-standardised discharge ratios (I) 
68,68

AIDS, future prospects (II) 28-9 
all-cause mortality ratios (I) 177 
cancer registration (I) 10 
cancers, trends (II) 31 
chronic renal failure (II) 119 
deaths (I) 4, 7-8
discharge ratios (I) 68 
drug use (I) 123

drunkenness (I) 118
hospital discharge ratio (I) 180
house temperatures (I) 165
Howard estates (I) 85
infectious diseases, notification (I) 2, 9 
laparoscopic cholecystectomy (II)

134
marital status (I) 177
motor neurone disease (II) 89
multiple sclerosis (II) 91
population (I) 176
renal replacement therapy (II) 124 

Scottish Centre for Infectious and
Environmental Health (SCIEH) 
(II) 26

Scottish Health Service Common 
Services Agency (I) 10

Scottish Home and Health Department, 
mental illness (II) 178

Scottish Hospital In-Patient Statistics 
(SHIPS) (I) 68

Scottish Motor Neurone Disease
Research Group (II) 88

Scottish Records Linkage System (I) 2 
screening studies (I) 3
scurvy (I) 219
seasons mortality (I) 188, 204, 207, 

207
self-reported health (I) 182-6
senescence (II) 183-6
sense organs diseases (I) 48, 49 
septicaemia (I) 9, 45; (II) 7
serious illnesses, prevalence (I) 62
serotypes (II) 6
sewers, open (I) 157
sex hormones (I) 227
sex ratios

death rates (I) 23
definition (I) 14 I,
England and Wales (I) 22
mortality (I) 22, 27-8,27, 45, 50,54
population distribution (I) 25

Sexual Attributes and Lifestyles, National 
Survey (II) 28-9

sexual behaviour (II) 25-6
sexual partners, numbers (II) 25
sexually transmitted diseases (STD) (II) 

21-9
cervical cancer (II) 37 \
drawbacks for current statistics (II) 23
gonorrhoea (II) 24
imported (II) 15
morbidity data (II) 22-5

ad hoc surveys (II) 25
clinic attendance (II) 22—4
non-hospital data sources (II) 24—5

mortality (II) 22
notification (II) 23
sexual behaviour (II) 25-6
syphilis (II) 24
United Kingdom 1993 (II) 23

sheds housing (I) 159
shelter (I) 157
SHIPS see Scottish Hospital In-Patient 

Statistics
sick clubs (I) 81
sickness benefit statistics (I) 11
sickness benefits (II) 187
sickness episodes (II) 193
single parents (I) 91, 172, 175
single persons, mortality ratios (I) 176, 

776
skin

cancer (I) 139, 204

diseases (I) 45
data sources (I) 59
deaths (I) 43, 51
episode-based rates (I) 69, 71 
prevalence rates (I) 62

housing-related disorders (I) 163, 169 
infection (II) 6-7
viral infection (II) 19
X-rays (I) 228

SLE see systemic lupus erythematosus 
sleep disturbance (I) 167
slum clearance (I) 161
small round structured viruses (SRSVs)

(II) 16, 77
smallpox (II) 2

death (I) 32; (II) 3
decline (I) 33
eradication (II) 3
mortality rate changes (I) 34-6
notification (I) 9
vaccination (I) 18, 218

smells, disease (I) 158
smog (I) 194

see also fog 
smoke

see also black smoke
coal (I) 138
high temperature (I) 199
mortality (I) 194
stain method (I) 190

smoking (II) 73-5, 174, 179
see also lung cancer
aortic aneurysm (I) 147-8
cancer (I) 14-15, 119, 720; (II) 33 
chronic obstructive lung disease (I) 

136-7
chronic obstructive pulmonary disease 

(II) 93, 98-100
cigarettes (I) 28, 133,133, 135, 140 
cigars (I) 134
diseases

moderately related (I) 144—9 
strongly related (I) 134—44 

ex-regular (I) 113 
lungs. (I) 14—15
pancreas (I) 130
peptic ulcer (I) 148-9
related diseases (I) 128-55, 737, 

134-49
research (I) 90-2
stroke (II) 80
tobacco (I) 129
trends (I) 132-4

Smoking and Health report (I) 222
SMR see Standardised mortality ratios 
snuff (I) 140
Social Security see Department of Social 

Security
society

class (I) 137, 211
conditions (II) 3
fabric (I) 174
factors (I) 3
inequalities (I) 161
insurance (I) 87-8
networks (I) 171-2
policy (I) 87-92
scale (I) 92
support (I) 171-86
town conditions (I) 138

socio-economic trends (I) 74—92, 160 
sodium chloride see salt
soft tissue rheumatism (II) 154—5,154 
solvents (I) 122

Somerville, A. (I) 100,100
South East Institute of Public Health (I) 

189
space, access to intemal/external (I) 167 
Spain, alcohol consumption (I) 116 
Speenhamland system (I) 87 
spondarthropathies (II) 152 
spondyloisthesis (II) 152 
spondylolysis (II) 152 
sports participation (II) 181
SRSVs see small round structured viruses 
Standard European population see

European population 
standard of living (I) 78-84 
Standard Mortality Ratio (SMR) 

definition (I) 13-14 
marital status (I) 178

staphyloccus infections (II) 6 
starvation, workhouses (I) 99 
State of Public Health (I) 104 
Statistical Society survey (I) 100 
statistics validity (I) 10 
Statutory Sick Pay (II) 96 
STD see sexually transmitted diseases 
steam spray (I) 218 
stethoscope (I) 219
stillbirths (I) 7,11
Still’s disease (II) 142 
stomach cancer (I) 45; (II) 33, 33, 44, 47 
Stoneyards (I) 81
streptococcal disease (II) 2, 10-11,11 
‘stressors’ housing (I) 167 
stroke (II) 61, 76-80

coding changes (II) 77-9 
cohort effects (II) 80 
diagnosis (II) 79 
gender trends (II) 77 
geographical differences (II) 68 
ICD codes (II) 76
IHD and stroke mortality rate 

geographical data (II) 68 
males (II) 74 
males and females (II) 74 
ward classification (II) 69

incidence (II) 79-80 
mortality (I) 165, 225, 225; (II) 62 

rates (II) 78
trends (II) 77-80

ONS mortality data (II) 76 
Second World War (II) 79 
standardised mortality rate (II) 69 
time trends (II) 70, 77, 77

stunted growth (I) 82 
sugars (I) 103, 104, 705,107, 109

additive (I) 105 
suicides (I) 30

classification (I) 48 
death rates (I) 32, 53,54 
ICD codes (II) 160 
mortality (I) 33 
years of life lost (I) 57 

sulphonamide (I) 219 
sulphur dioxide

emissions (I) 189 
high temperature (I) 199 
London 1976 (I) 199, 200 
London 1.991 (I) 195, 795, 198 

summer, air pollution (I) 202, 203 
Sumner Committee (I) 102 
supermarkets (I) 104 
surgery (I) 228

cardiac bypass (I) 223
Survey of the Elderly at Home (1976) (II) 

202

Survey of Psychiatric Morbidity (I) 168 
Survey of Sickness (1947-1951) (II) 193 
surveys (I) 3, 11-13

see also National Morbidity... 
survival, old age (I) 95 
survivorship see life expectancy 
suspension of medical enquiries (I) 7 
Sweden, tuberculosis (I) 220 1 
synoptic type days (I) 192 
syphilis (I) 148; (II) 21, 23

cardiovascular (I) 148
deaths (I) 32, 33; (II) 22
total annual cases (II) 24 

systemic lupus erythematosus (SLE) (II) 
140-2,147-9

antinuclear antibodies (II) 147
definition (II) 148
ethnicity (II) 121, 148
ICD codes (II) 141,141
incidence (II) 148,148
mortality (II) 149,149
prevalence (II) 148, 748
renal complications (II) 115
trends (II) 149

tapeworms, fish (II) 4
tar yields, cigarettes (I) 133, 733, 144 
TB see tuberculosis
tea (I) 100-1
teacher/child ratio (I) 86 
technology (I) 217, 222-3 
temperature

air pollution (I) 200
annual UK (I) 187
deaths (I) 208, 208
environment (II) 4
house (I) 165-6
influenza (I) 205-16, 273
London 1991 (I) 795
minimum (I) 169
mortality (I) 793, 202, 203, 208-9 
ozone (I) 199-201
world hemispheres (I) 191 

tenants, local Council (I) 162 
tendinitis (II) 154
tendon strain (II) 152
tents, housing-related disorders (I) 159 
testes, cancer (II) 37-8,38, 44, 53 
tetanus

immunisation (II) 3, 72, 13
notification (I) 9

thalidomide epidemic (I) 10 
third age (II) 183
Third World mortality (I) 80 
THR see total hip replacement 
thrombosis

cardiovascular disease (II) 61
treatment (I) 224

thunderstorms asthma (I) 203 
TKR see total knee replacement 
tobacco

see also cigarettes; cigars
cancer (I) 119, 720
chewing (I) 140
consumption trends (I) 732, 152
laryngeal cancer (I) 143
mortality (I) 128 55
nutrition (I) 141
smoking (I) 28, 129, 135
UK deaths (I) 222 

toddlers see infants 
total hip replacement (THR) (II) 151 
total knee replacement (TKR) (II) 151 
total period fertility rate (TPFR) (II) 184

Tower Hamlets (I) 164
towns, social conditions (I) 138 
TPFR see total period fertility rate 
trachea, cancer (I) 63
trade unions (I) 81 
traffic

accidents (I) 79, 80, 118, 778 
air pollution (I) 187, 199
nitrogen oxides (I) 190
noise (I) 167

transfusions, blood (I) 219 
transmittable diseases (I) 45 
transplantation organs (I) 223 
transplants, immuno-suppression (II) 19 
transport, public (I) 174
travel, infections (II) 3 
trichomonas (II) 23 
tubercle bacillus (I) 219 
tuberculosis (TB)

1840s (I) 158
bovine (II) 3
crude death rates (I) 31,32
deaths (II) 3
genitourinary (II) 118, 779
interstitial (II) 115, 118
low nutritional status (I) 95 
medical advances (I) 220-1 
milk (I) 218
mortality (I) 45, 220, 227; (II) 1

rates (I) 34-6,225
non-resiratory (II) 9
notification (I) 9, 9
overcrowding (I) 160
pulmanary (I) 130
respiratory infections (II) 8-10
sanitation (I) 169
smoking (I) 130

Tudor Walters Report (I) 85 
typhoid

crude death rates (I) 31
fever notification (I) 9
imported (II) 15
mortality rate changes (I) 34-6
water provision (I) 77

typhus (II) 2, 2
1840s (I) 158
category distinction (I) 31 
crude death rates (I) 31, 32 
decline (I) 33
notification (I) 9
water provision (I) 77

UK see United Kingdom
UKTSSA (United Kingdom Transplant 

Support Service Authority) (II) 117, 
123, 125 ■

ulcerative colitis (II) 132-4 
ulcers (I) 117, 148-9
ultra-violet radiation (I) 138, 204 
UN see United Nations
unemployment (I) 82

benefits (I) 90
disappearance (I) 104
social policy (I) 88-9

unions see trade unions
United Kingdom Transplant Support

Service Authority (UKTSSA), kidney 
transplantation (II) 117, 123, 125.-

United Kingdom (UK)
see also England and Wales; Scotland
AIDS (II) 26-7
air pollution (II) 707
alcohol consumption (I) 115-16, 776 
annual temperature (I) 187
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disposable income (I) 84 
drug-related deaths (I) 124,125,127 
epilepsy (II) 90
food consumption (I) 98, 102,102 
government expenditure (I) 91 
Gross Domestic Product (I) 78, 79 
Heliobacter pylori infection (II) 135 
immigrants (I) 76
inflammatory bowel disease (II) 133 
kidney transplantation (II) 117, 123-4, 

124
lung cancer (I) 134
multiple sclerosis (II) 90-2
National Ankylosing Spondylitis

Society (II) 146
regional diet comparison (II) 73 
renal replacement therapy (II) 122-4 
sexually transmitted diseases 1993 (II)

23
tobacco deaths (I) 222

United Nations (UN), mortality statistics
(I) 205

United States of America (I) 204 
data (I) 229
duodenal/gastric ulcers (II) 135 
heat waves (I) 199, 202
temperature effect (I) 211

United States Renal Data System 
(USRDS) (II) 121, 123

urban areas, age at death (I) 158 
urban-rural mixing (I) 175 
urbanisation (I) 76-7, 84 5, 174

Excess Winter Mortality (I) 211 
uric acid, gout (ID 147 
urinary calculi (II) 117, 125,126 
USRDS see United States Renal Data

System
utilisation rates, National Health Service

(I) 1'79-81,181

vaccination
Bacille Calmette-Guerin (II) 8 
poliomyelitis (I) 224 
programme (I) 65
smallpox (I) 218

VAMP software company (I) 193, 196 
vascular disease, mortality (I) 199,200 
vasculitis (II) 115 
vegetables

consumption (I) 103, 104,106,107, 
109

fibre (I) 111
raw (I) 105

ventilation (I) 157 8
verocyto-toxin Escherichia coli (VTEC)

(II) 16
vertebral fractures (II) 152
Victoria, London (I) 195 
violence

GP consultation (II) 167,167,167 
hospital care (II) 167,167,167 
mortality (II) 162-6

viral diseases (I) 95
common cause of death (I) 45
death causes (I) 45
gastroenteritis (II) 16
haemorrhagic fevers (I) 9; (II) 4 
hepatitis (I) 9; (II) 17,18
influenza (I) 60
skin infection (II) 19 

vitamins
intake (I) 110-11,HO
ischaemic heart disease (II) 72
potatoes (I) 111

requirements (I) 94, 95'
volatile substance abuse (VSA) (I) 126, 

127
voluntary sector housing (I) 174 
vomiting, dampness/mould (I) 164 
von Economo’s disease see Parkinson’s

disease
VSA see Volatile substance abuse
VTEC see verocyto-toxin Escherichia 

coli

wages (I) 80 2 i
see ofro income

Wales see England and Wales
Warren Spring Laboratory (I) 189 
wartime food supplies (I) 82 
warts, genital (II) 23
wasting diseases, mortality rate changes

(1)34-6
water

private companies (I) 87
provision (I) 77

water-borne infection (II) 16
Watson (I) 222
weaning see breast feeding 
weather

air pollution (I) 201-2
changes (I) 191-3
cold, age effect (I) 210-11 
fog (I) 74, 188-9, 193-4,193 
hot (I) 201-2
mortality (I) 189
sickness (I) 188
winter (I) 165, 193-8

Weekly Returns Service (WRS) (I) 60 
weight

changes since 1980 (I) 112 13
surveys (I) 12
toddlers (I) 96

welfare services (I) 27, 83
Welfare State, modern (I) 89
Welsh Office, mental illness (II) 178 
wheat, diet (I) 112 
wheezing, symptoms (I) 164
WHO see World Health Organization 
whooping cough (I) 33

crude death rates (I) 32
immunisation (II) 3,12, 13
mortality (II) 100
mortality rate changes (I) 34-6
notification (I) 9

widowhood
all-cause mortality ratios (I) 176,176 
death (I) 179
remarriage (I) 174

wine (I) 104, 115 
winter

fog (I) 193.-8
mortality (I) 165, 198; (II) 205-16 

women
AIDS (II) 28, 28
health profile (I) 104
life expectancy (I) 18, 20-1
mortality (I) 24
smoking (I) 15. 28, 132, 133-4, 13.6

Women and Children in Agriculture
Report (I) 157-8 

workers
1841-1991 (©80
agriculture (I) 138 
budgets (I) 100,100 
canteens (I) 1'01 
children (I) 76
compositional change (I) 91

earnings (I) 99; 100
farm cottage movement (I) 159 
migrants (I) 157

workhouses (I) 77,81, 89 
(1851-1921) (II) 191 
Social Policy (I) 87 
starvation (I) 99

working-class diet (I) 103,104 
workmanship housing (I) 161 
World Health Organisation (WHO) 

coding rule (3) (I) 4, 6,41,47 
death certificate coding rule (I) 4, 6 
health definition (I) 3 
minimum temperatures (1). 169 
nitrogen dioxide (I) 190 
respiratory system diseases (I) 41 
underlying cause of death (I) 6 

World Wats (I) 22, 26, 76 
WRS see Weekly Returns Service

X-rays (I) 219-21
contrast media (I) 227 
skin (I) 228

year of birth, mortality analysis (I) 27 
years of life lost (1992) (I) 57 
yellow fever, notification (I) 9 
yersiniosis (II) 7, 7
yoghurt consumption (I) 108 
York (I) 81, 101, 103

zoonosis (II) 5-6 
new (II) 1'7-18 
pet-associated (II) 19 
psittacosis (II) 10
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Volume 2

- Communicable diseases
- Sexually transmitted diseases including HIV/AIDS
- Cancers
- Cardiovascular disease
- Neurological diseases including Alzheimer’s disease
- Asthma/ bronchitis/ pneumonia
- Musculoskeletal disease
- Accidents
- Health of elderly people

The Health of 
Adult Britain

Are we healthier?

Are we enjoying better quality of life than 
ever before?

In the first review to cover all available sources of health data, The Health 
of Adult Britain, comprising two volumes of expert contributions edited by 
epidemiologists John Charlton and Mike Murphy, charts the changes in the 
health of the British population between 1841 and 1994. It describes and 
proposes explanations for the substantial changes that have been observed.

Volume Two covers diseases of particular organ systems, and mortality/ 
morbidity in selected population groups.
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