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PAPERS AND SHORT REPORTS

Some international comparisons of mortality amenable to
medical intervention

JOHN R H CHARLTON, RAMON VELEZ

Abstract

A series of outcome indicators was proposed for assessing the
curative aspects of health care using several diseases for which
evidence suggested that death was largely avoidable provided
that appropriate medical treatment could be given in time.
International data were examined for those causes for which data
were readily available. Time trends in mortality were compared
for each of these conditions for six countries that had experi-
enced appreciable growth in health services during 1950-80.

Mortality from the heterogeneous "avoidable" causes had
declined faster than mortality from all other causes in each of the
six countries. Despite problems of diagnosis, reporting, and
classification of diseases that may have existed among countries,
making international comparisons of absolute mortality difficult,
the trends of declining mortality were similar, lending credibility
to the use of these causes of mortality as indices of health care
within countries. Changes within countries may also have been
attributable to changes in social, environmental, genetic, and
diagnostic factors, which were not examined. Nevertheless,
the consistency in mortality trends for this group of "amenable"
diseases suggested that improvements in medical care were a
factor in their rapid decline.

Introduction

One approach to developing indices reflecting the outcome ofhealth
service intervention is to count adverse events. Such counts, when
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standardized to allow for differences in population and incidence,
may provide useful indicators of health service performance.
Although changes in such indices may not be interpreted causally,
they provide warning signals which may prompt further investiga-
tion. A working group on preventable and manageable diseases in
the United States suggested a list of diseases where disease,
disability, or death were wholly or substantially avoidable by
adequate medical care in its broadest sense.' 2 From this list 14
reasonably common disease groups have been selected for which
there is evidence that suitably timed medical treatment can prevent
death once the disease has been contracted. The disease groups and
age ranges were chosen so that mortality would reflect as much as
possible the adequacy of medical intervention rather than, for
example, primary preventive measures such as the use ofdiphtheria
toxoid.
The considerable variation in mortality from these diseases

within England and Wales has been reported.3 In this paper we
examine age standardized time trends (1950-80) for 10 of these
causes for which international data were readily available relating to
six developed countries which have experienced appreciable growth
in health service expenditure. Comparison of mortality trends for
different countries must be done with caution because like is not
always being compared with like. Since health care, and access to it,
had improved over the study period in each country, we should
expect that "avoidable" mortality would decrease and to a greater
extent than mortality from all other causes where most deaths are
hypothesised to be related less to medical treatment. Though
changes in environment and social conditions may have an influence
on each of these diseases, these are unlikely to affect these
heterogeneous disease groups to the same extent.

Method

Only developed countries for which mortality data for most of the period
1950 to 1980 were already readily available were considered for this study,
and six countries were selected to provide a variety of forms of health care
delivery. In addition to England and Wales, where regional variations in
mortality had already been studied, Sweden was chosen because of its
longstanding tradition of excellence when judged in terms of conventional
health indicators. Italy, on the other hand, has the least favourable infant
and maternal mortality rates in the European Economic Community. Japan
is interesting because it had experienced major restructuring, reorganisa-
tion, and improvements in health services over the study period. The United
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States and France were also included, since they differ in methods of funding
and show wide geographic differences in the availability of doctors.

Mortality data for 1950 to 1980 for most diseases, and for 1956-78 for all
diseases, were available for 10 of the diseases analysed for England and
Wales3 (see table I). For these disease groups there were no major changes in
disease classification over the period, as evidenced by bridge coding.4

Comparisons of mortality presented here are based on direct standardisa-
tion using the standard European population of Waterhouse et al,' and the
mortality data have been drawn from data supplied previously by the World
Health Organisation to the London School of Hygiene and Tropical
Medicine, supplemented for the most recent years by data published by
WHO, and the United States Department of Health and Human Services,
all data being based on submissions from national government agencies.67
The data on infant and maternal mortality were obtained from the Central
Statistical Office of the United Kingdom and the United Nations demo-
graphic yearbook.89

Table I gives the list of 10 causes included in this study together with the
codes in the 7th, 8th, and 9th revisions of the ICD, references to evidence for
the treatability of each disease, and age groups considered to be the most
amenable to treatment. Infant and maternal deaths, which are already
widely accepted as indicators of the quality of health care, are included for
comparison. Pneumonia, influenza, and acute respiratory diseases, which
were included in a previous paper,3 were excluded from this study because
incidence and severity tend to fluctuate widely from year to year. Mortality
from cerebrovascular disease has been added to the list because the
Hypertension Detection and Follow-up Program Co-operative Group study
has shown that mortality from stroke may be reduced by half with intensive
antihypertensive treatment.'0

Results

Table II shows the decline in mortality for each of the disease groups and
each country between 1956 and 1978 (the most extreme years for which
complete data were available for all six countries). There were large declines
for all "amenable causes," most notably in Japan. Mortality from "all other
causes," however, showed only a small decline, with the exception of Japan,
where there was a 43% fall. Figure 1 contrasts the trends in mortality from
the amenable causes (where only deaths occurring in the relevant age groups
have been counted) with all other deaths. Hodgkin's disease is excluded,

since complete mortality data for all countries were not available for the
whole period.

Japan started out with very high mortality rates and ended with much
reduced rates. By 1979 the mortality from "avoidable causes" in Japan had
fallen by 72%, the greatest decline seen in the six countries, and mortality
from "all other causes" had also changed, from being the highest to the
lowest. Sweden, on the other hand, began with relatively low rates, which
continued to improve. Almost all trends in avoidable deaths were both
downward and rapid, compared with the more gradual pattern of mortality
from the deaths not so classified.

Figures 2 to 6 show the trends for each of the individual causes over a

longer time period. For almost all trends for all countries the "avoidable"
deaths had been declining rapidly, similarly to maternal and infant
mortality, while deaths from the causes not so classified had declined much
more gradually. One exception was malignant neoplasm of the cervix uteri
(fig 3), for which a steady decline was seen only in the United States and, to a

less extent, England and Wales. In other countries mortality from this cause
had risen until around 1960 and declined thereafter. Mortality from
hypertensive disease in the United States (fig 5) was affected when the eighth
revision of the ICD was adopted in 1968, but other countries did not show a

similar sharp drop. Nevertheless, the overall trend was not much altered.
Table III summarises the changes that had occurred in the provision of

health care and in per caput gross domestic product. 1"-'4 In all countries there
had been great improvements in health care, and in wealth.

Discussion

The contribution of medicine to improvements in human health
and life expectancy in the nineteenth and early twentieth centuries
has been questioned by critics of modern medical developments. 5 16

Such improvements have been largely attributed to improvements
in the physical environment and nutrition. There is little doubt that
these have been important but the methodological problems of
identifying the exact causes of change in health largely preclude a

definitive verdict on the respective proportions ofimprovement due
to changes in health services and the environment. There are,

however, some diseases for which medical treatment is highly
effective and others for which specific preventive actions may have

TABLE i-Cause ofuntimely death avoidable by medical treatment

ICD code
Age groups

Cause group 7th Revision 8th Revision 9th Revision (years)

(1) Infant mortality - - <1
(2) Tuberculosis3132 001-008,010-019 011-019 010-018,137 5-64
(3) Malignant neoplasm of cervix uteri3334 171 180 180 5-64
(4) Hodgkin's disease35 36 201 201 201 5-34
(5) Chronic rheumatic heart disease25 26 410-416 393-398 393-398 5-44
(6) Hypertensive disease' 37 38 440-447 400-404 401-405 5-64
(7) Cerebrovascular disease' 39 330-334 430-438 430-438 5-64
(8) Appendicitis 550-553 540-543 540-543 5-64
(9) Cholelithiasis and cholecystitis40 41 584-585 574-575 574-575-1 5-64

(10) Maternal deaths - - - -

TABLE 1I-Comparison of mortality levels in 1956 and 1978* (directly standardised rates per 100 000 population exceptfor infant and maternal mortality)

1956 1978 % Fall (1956-1978)

England England England
and and and
Wales USA France Japan Italy Sweden Wales USA France Japan Italy Sweden Wales USA France Japan Italy Sweden

(1) Infant mortalityt 25 8 26 4 38 6 39 8 50 9 17 4 13 3 13 6 1086 8-4 16 8 7-8 48 48 73 58 67 55
(2) Tuberculosis 10 0 7-5 26 0 60 5 22 9 7-7 1.0 0 74 2-2 4 0 2 3 0-74 90 90 92 93 90 90
(3) Cervicalcancer 10 6 13 9 50 3 6 2-8 7 1 85 5 2 3 3 3 4 1.1 680 20 63 34 6 61 15
(4) Hodgkin's disease 1 2 0 1 1 0 19 1 4 0 83 0 72 0 62 0866 0-077 0 93 0 19 40 38 40 59 34 77
(5) Chronic rheumaticheart disease 6 1 4 7 1-4 1.9 7 6 1 5 1 0 0080 0 65 0 60 1 6 0 30 84 83 54 68 79 80
(6) Hypertensive disease 11-2 21 0 380 5 2 9-8 7-4 3 3 2-2 2-7 2 1 5 0 0 72 71 90 10 60 49 90
(7) Stroke 37 1 35 4 35 6 103 5 38 1 28-9 24-7 18 6 17 5 40 6 24 5 15 2 33 47 51 61 36 47
(8) Appendicitis 1-2 0 90 1.1 1.5 1 9 1 0 0 19 0 19 0 31 0813 0 26 0 25 84 79 72 91 86 75
(9) Cholelithiasis and cholecystitis 0894 1 46 0-83 4-3 2 4 2 3 0 32 0 33 0 66 0-72 1 3 0 39 66 77 20 83 46 83

(10) Maternal deathst 52 40 54 154 115 34 10 10 15 22 17 6 81 75 72 86 85 82
(11) Allcauses(ages5-64) 3958 4732 4545 5329 4128 3186 3464 388-6 3366 251 1 31081 2791 12 18 26 53 25 12
(12) "Amenablecauses"t(ages5-64) 68-6 74 7 69-4 177 6 81 4 50 4 33 4 24 6 25-0 49 2 34-9 19 7 51 55 64 72 57 61
(13) Allothercauses(not 12) (ages 5-64) 327 2 398-6 385-1 355 3 331 5 267-2 31380 364-0 311-6 201 9 275 3 259 4 4 9 19 43 17 3

*Latest data for Hodgkin's disease are for 1975. Source for USA Hodgkin's disease: National Cancer Institute (Monograph No 59). Source for remaining data: WHO.
tInfant mortality expressed as deaths per 1000 live births, maternal mortality as deaths per 100 000 live births and stillbirths. Source: United Nations (Demographic Yearbook 1980). English and Welsh rates for maternal and infant mortality are those of
United Kingdom.
Includes tuberculosis, cervical cancer, chronic rheumatic heart disease, hypertensive disease, stroke, appendicitis, and cholelithiasis and cholecystitis, counting only deaths in age groups specified in table I.
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FIG 1-Comparison between trends in aggregate of avoidable causes ofdeath* and
all other causes (ages 5-64).
*Includes tuberculosis, cervical cancer, chronic rheumatic heart disease, hyper-
tension, stroke, appendicitis, and cholelithiasis and cholecystitis (counting only
deaths in age groups specified in table I).
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an important impact. For those conditions comparison of mortality
levels may uncover shortcomings in the operation of the health care
system in question, just as has been achieved in studies of maternal
and perinatal mortality,'79 though any interpretation should be
made with caution.

All the countries examined here have experienced appreciable
growth in their expenditure on health care and use of medical
manpower over the postwar period. They have also experienced
varying extents of growth in income per head of the population. Of
the six countries, Japan's economic and physical environment has
changed most over the postwar years, as has its health service. Over
the period in question Japan has conducted a major reorganization
and investment in its health services, adopting whatever Western
and other methods it found to be best. Of the six countries,
however, Japan spends the smallest proportion of its gross national
product on health servics (4-5% in 1975). It is worth while noting
the relative ranking of Sweden to other countries. For most
indicators of "avoidable" death Sweden started out with low
mortality rates. Though this may have been due to lower incidences
of disease, it is unlikely that this was the case for all these diseases.
More probably it was due to the organisation of health services.
Anderson has described Sweden as having the most generously
distributed hospital and medical system in the world.20

In the United States hysterectomy rates have been increasing,
thereby reducing the organ at risk for cervical cancer, and this has
contributed to the declining death rates from cervical cancer.
Wynder and Hiranyoma also observed that survival rates for the
various stages of cervical cancer had not changed in the United
States for 25 years.22 Survival is therefore a function of the stage of
the cancer when it is diagnosed. Hence detection of early stages is
probably the most important factor in determining survival. There
should be virtually no mortality from properly diagnosed and
treated stage 0 (in situ) cervical cancer. The latency period for
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Malignant neoplasm of cervix uteri
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FIG 3-I rcnds in mortality from cerviLal cancer in population aged 20-64 and in mortality from Hodgkin's disease in population aged 5-34 (1950-80).
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transition to more advanced stages is variable but may be up to 20-30
years in individual cases. The declining incidence of advanced
disease, possibly due to screening and early detection, is probably
responsible for the declining mortality. The rates in Britain and
Italy have not fallen as rapidly as in other countries. We may
speculate that this is due to a combination of less vigorous screening
programmes and to the fact that women in the lower social classes do
not avail themselves of cervical smears.

In the United States the incidence ofHodgkin's disease increased
slightly between 1950 and 1970, though in common with the other
countries examined, including Japan, the mortality has been
declining since the mid- 1960s. Japan has had a stable and low
incidence of Hodgkin's disease, which may account for its low
mortality rates.22 23 The decline in mortality from Hodgkin's disease
coincides with improvement in treatment, as reflected by increased
five year survival. In the United States this was 34% (all ages, all
stages, both sexes) in 1950-9, increasing to 61% in 1967-73.24
Much of the observed fall in chronic rheumatic heart disease was

due to the fall in incidence of rheumatic heart disease in the past 40
years, which has been at least partly environmental.25 Medical care,
however, has been shown to be effective in reducing the incidence of
rheumatic fever itself.26 Many patients with rheumatic valvular
disease benefit from surgical intervention (valve replacement or

valvotomy). Excess mortality might therefore result from lack of
access to appropriate cardiovascular surgical facilities. This indi-
cator, however, reflects past environmental as well as past and
present health service influences, and this should be considered
when the indicator is used.

Mortality from hypertension and, to a less extent, that from
stroke have been declining rapidly since the early to mid-1960s.
Comparison of the seventh and eighth revisions of the ICD showed
a drop of some 30 000 deaths from hypertensive heart disease in the
United States in 1968, which were transferred to chronic ischaemic
heart disease with hypertension (ICD (8th revision) code 412).27 The
effect of this transfer in England and Wales was, however,
negligible,28 as it appeared to be for the other countries. England
and Wales and Italy have experienced the smallest decline in stroke
mortality, and Japan the greatest. Though changes in diet and
standard of living may play an important part in the decline in

mortality from hypertension and stroke, clinical trials have shown a
50% reduction in mortality from stroke with intensive antihyper-
tensive treatment.'0

TABLE III-Trends in health care and wealth

Year France Italy Sweden UK USA Japan

(a) Percentage ofgross national product spent on health
1955 4-5 4-1 3-4 4-4 2-7
1960 4-7 - 4-7 3-8 5-3 2-5
1965 5-8 5-0 5-6 3 9 6-1 3-4
1970 64 6 1* 7-4 4-3 7-6 3-4
1975 7-9 7-1 8-5 5-5 8-6 45
1980 8-3 6-1 8-5 6-0 9-4 6-1

(b) Physicians per 10 000 population
1960 10-0 15-9 9-5 10-5 13-4 10-8
1970 132 18-1 13-6 12 3 15 8 11-3
1975 14-6 19-9 17-1 13-1 16-7 11*8
1980 17-2 29-4 20-4 15 4 192 12 8

(c) Qualified nurses per 10 000 population
1960 18-6 7-6 28-6 20-8 27-9 NA
1970 26-6 6-9 40 7 30 7 35-3 NA
1975 37-2 15 3 59 1 26-7 42-7 NA

(d) Growth in gross national productt per head ofpopulation at 1975 prices (1952 taken as 100)
1952 100 100 100 100 100 100
1955 111 117 111 112 104 133
1960 139 158 127 123 107 191
1965 177 194 158 139 125 309
1970 225 251 186 154 139 500
1975 252 272 208 169 150 587
1980 293 322 219 182 170 717

(e) Population (millions)
1980 53 71 57 04 8-31 55 95 227-66 116 78

(f) Gross national product per head (US dollars)
1983 10 500 6400 12 470 9200 14 110 10 120

NA=Not available.
*Data for 1971.
tGross domestic product for France, Italy, and UK.
Sources: (a>-(c) for 1955-75, references 11-13; (d), (e), reference 14 (adapted); (f), 'b) for
1980, World Bank (World Development Report 1985, Oxford University Press); (a) for
1980-(i) France, Italy, Japan, Sweden, taken from Organisation for Economic Cooperation
and Development national accounts 1984 (government and private final consumption
expenditure) and reference 14; (ii) USA, taken from Statistical Abstract of the United States,
1985; (iii) UK, taken from national accounts 1984 and 1985 and Family Expenditure Survey
1980.
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Chronic rheumatic heart disease
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FIG 4-Trends in mortality from tuberculosis in population aged 5-64 and in mortality from chronic rheumatic heart disease in population aged 5-44 (1950-80).
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Cholelithiasis and cholecystitis Appendicitis
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FIG 6-Trends in mortality from cholelithiasis and cholecystitis and in mortality from appendicitis in population aged 5-64 (1950-80).

There have been claims of a decline in the incidence of
appendicitis, some of this being attributed to changes in diagnostic
practice.2930 Those claims, however, have been based on hospital
data, which are also influenced by surgical rates that also may have
been declining. The lack of reliable data on incidence of disease
remains a problem in interpretation.
The disease groups described in this paper were chosen because

there is evidence that appropriate and timely health care can reduce
mortality from these causes. Observed changes in reported death
rates from these diseases may be due to changes in the efficacy ofand
access to health care, changes in disease incidence, or changes in
diagnostic habit and coding. It is not possible precisely to establish
the causes from aggregate data, which would require more detailed
data specific to individual patients. Nevertheless, since access to
appropriate treatment had improved in all countries over the study
period and medical treatment for some of the causes had improved,
we should expect that unless the incidence of disease had increased
considerably mortality from the causes amenable to medical inter-
vention would drop-and to a greater extent than mortality from
other, less amenable causes. This indeed was the case. It is unlikely
that environment and diagnostic habit would have had a similar,
large effect on many unrelated amenable causes but a small effect on
the other causes. We made no attempt to control for extraneous
factors, since this cannot be done reliably with aggregate data. The
consistency in the patterns of international mortality trends for this
group of amenable diseases, however, lends support to the use of
these mortality causes as indices of the quality of health care.
The examination of such mortality data may be of value as

indicators of the impact ofchanges or differences in availability and
access to medical care within individual countries. Though such
associations cannot be interpreted as causal, they will suggest areas
for further study. Also by comparing the trends over time for the
various countries, some of which had had greater changes in their
health systems than others, we may develop hypotheses concerning
the impact such changes have on mortality from these "amenable"
causes for testing in more detailed studies. We recognise that even
under optimal conditions a certain level of mortality from these

conditions may always exist, but this should not preclude their use
in making comparisons.
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Antiglomerular basement membrane antibody mediated disease in
the British Isles 1980-4

CAROLINE 0 S SAVAGE, C D PUSEY, CHRISTINE BOWMAN, A J REES,
C M LOCKWOOD

Abstract

Clinical and pathological data on 71 patients from throughout the
British Isles who developed antiglomerular basement membrane
antibody mediated nephritis in the period 1980-4 were studied.
Two principle patterns of disease were recognised: young men
presenting in their 20s with Goodpasture's syndrome (glo-
merulonephritis and lung haemorrhage) andwomen presenting in
their 60s with glomerulonephritis alone. The effect of treatment
on prognosis of a total of 108 patients was also reviewed (the 71
patients 'plus, patients ,see'n before' 1980. at Hammersmith. Hos-
pital) Treatmeatwjth'prednisolone-, cytotoxic drus, and plasma
exchange hastened the time to clearance -of autoantibody and
improved the:outlook of patients who were not dependent on
dialysis and those with lung haemorrhage.

Introduction

Antiglomerular basement membrahe antibody mediated disease is
characterised'by the formation and linear deposition of anti-
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glomerular basement membrane autoantibodies along the.. glo.-
merular basement membrane, resulting inu injury totissues that is
clinically nianifested by acute glorerulonephritis. In some patients
antibodies are also deposited onte alveolar bsement membranee,
catising uing haemorrhage (Goodpastares syndirome). The patho-
genetic role of antiglomrerular basementmembrae autoantibodies
was established by Lemer et adi-i 1967usi trasfer experiments in
which subhuman primates developed glomerulon'phritis after
injection ofhuman antiglomefular basement membrane antibodies
obtained from serum -or eluted from the glomerular basement,
membrane of renal homogenates of patients with the disease.)
Subsequently, assays,.have been developed -that detect ciulating
afiglomerular basement membra"ne autoantibodies,.allowing rapid
diagndsis a'nd monitoring ofdease activity.2'
A se-nsitive radioimmunoassay has been'available in'ourtaboratory

since 1980 and is used to test serum samples fr.m patients sent by
doctor,s thr6ugh~it the British Isles for'thehpresence of anti-
omerular basment membrane.aniboni -on an emnjergency or

,rotine baiS-,. 'e hethereobeenabletoestudy many patients
who'.- had a ig arbasement mebrpAne antibody mediated
eeiritis and have conducted a survey of the 83 patients who

developed antiglomerular basement membrane antibody mediated
iiephlis from June 1980 to :June 1984 and,whose Serumsamples
wete -sent to our labbratory to be asstayed for antiglomerular
bag ment membra'ne:'antibodies.
D: on :7I. patients Were collected 'and used to determine the

clinical and laboratry,features. at. pre.sentation. Furthermore, to
_tudy'y e,Kect ftreatment on prognosis we reviewed the. outcome
-of49 ronsegutive patients treated at Hamnmersmith Hospital-since'-
1974, when treatment with intensive plasma exchange wasstasie4'
.and 59 patients in-whom the diagnosis Was confimedbyu y
'but ho were treated at other hospitals. -


