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Trends in "avoidable" mortality in Sweden, 1974
1985
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Abstract
Study objective-The aim was to analyse

trends in "avoidable" mortality in Sweden,
and to contribute to the methodology of
avoidable mortality as an index of the qual-
ity of care.
Setting and participants-All deaths of

Swedish citizens and other residents in
Sweden during the period 1974-1985 were
analysed as to causes of death between ages
0 and 64 years.
Measurements and main results-Total

mortality delined during the 12 year period
studied. Avoidable causes of death were
grouped into preventable and treatable
causes according to Rutstein's classi-
fication. In men, treatable diseases declined
more during the 12 year period studied than
did total mortality. When lung cancer was
excluded, preventable diseases declined for
both sexes. Certain avoidable causes of
death decreased compared to total
mortality, while some others showed an in-
crease. The death rate increased for some
avoidable causes of death such as
pneumonia other than viral. In women
death rates increased for chronic bronchitis
and emphysema as well as for malignant
neoplasms of trachea, bronchus, and lung,
while for boys aged 1-14 years bronchitis
NOS and asthma showed an increasing
death rate.
Conclusions-The study indicates that the

avoidable mortality method is sensitive
enough to describe important changes in the
mortality pattern. The explicit definition of
treatable and preventable causes of death
constitutes a methodological development
in epidemiological analysis of this type.
Further studies on the quality ofcare should
combine this method with other methods
examining the structure and process of
health care.
Jf Epidemiol Community Health 1992; 46: 489-493

Several studies since 1983 have analysed differ-
ences in avoidable mortality based on judgements
about whether the causes of death are amenable to
intervention by medical care.' Trend analyses
have shown that mortality from these avoidable
causes declined more than other causes of death.
These results have been the basis for a discussion
on the impact of the health care system on
mortality results. The importance of health care
for the declining mortality of these conditions has
been emphasised.24

These studies emanate from a method of
studying the quality of medical care suggested by
a working group on preventable and manageable
diseases chaired by David D Rutstein in 1976.5 It
was based on the tradition of using avoidable
mortality such as perinatal and maternal mortality
as negative indices ofhealth and as a starting point
for the evaluation ofhealth care. They presented a
list of "unnecessary untimely death", considered
amenable to medical intervention, and attempted
to indicate whether the conditions were prevent-
able or treatable. The occurrence of cases or
critical increases in rates of these causes of death is
a warning signal, a sentinel health event,
indicating that the quality of care may need to be
improved.
The concept of "avoidable mortality" grew out

of the work done by the Working group on
Preventable and Manageable Diseases.6 Charlton
et al introduced the term "avoidable". They
stated that the Rutstein list included diseases for
which mortality is largely avoidable given appro-
priate medical intervention. They did, however,
decide to select causes from the list that were
regarded as most amenable to medical interven-
tion (excluding conditions whose control depends
mainly on prevention).7
The epidemiological studies on avoidable

mortality have been based on different selections
modified from the original Rutstein list of
"unnecessary untimely death". " Machenbach et
al have concluded in a review that part of this
could be due to a divergence of opinion on the
avoidability of the different conditions.' The
empirical use of the complete original list of
potentially avoidable causes of death should,
however, be of methodological interest.
The objective of this study was to provide a

trend analysis of potential avoidable mortality in
Sweden using as a basis the list produced by
Rutstein's working party, and to further con-
tribute to the development of the method.

Methods
Data from the Swedish register of causes of death
were analysed. The register is based upon the
death certificates issued by doctors following all
deaths of Swedish citizens. The certificate states
the underlying cause of death and up to six
contributory causes. The causes of death were
manually coded at the National Central Bureau of
Statistics according to the guidelines in ICD-8,
published by the WHO.8 In addition there were
certain specifically Swedish coding rules, some-
what modified in 1981.9 The coded causes of
death were fed into a national cause of death
register.
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Table I The mean number of deaths per 100 000 (the death rate) and the age
standardised yearly change in death rate (trend) in Sweden, 1974-85, by age and sex.

Males Females
Yearly Yearly
change change

Death in death Death in death
Age (years) rate rate Significance rate rate Significance
< 1 833-5 - 30 58 t 677 6 - 16 58 t
1-14 29-1 -1 67 t 212 -1-15 t
15-44 139-1 -309 t 68-7 -1 57 t
45-64 977.2 -11-28 t 500 7 - 7 09 t

0-64 (total) 347.4 -5 34 t 187-7 -3-23 t

tp<0-01; *p<0-001

Material from the register of causes of death
covering the period 1974-85 was analysed for the
country as a whole. The analysis was confined to
the age group 0-64 years. The underlying causes
of death, classified according to ICD-8, were
analysed. The avoidable causes were grouped into
preventable and treatable causes based on the list
published by Rutstein et al. A certain grouping of
avoidable causes according to the so calledA list in
ICD-8 was undertaken.
The trends for total mortality and the pro-

portion of deaths with avoidable causes were
analysed. A direct standardisation for age was
done in the trend analyses using the average for
the 12 year period in age groups 0, 1-4, 5-9, etc, as
a standard. A regression analysis with the year of
deaths as independent variable and the death rate
or proportion as dependent variable was used.
Both linear and logarithmic models were used.
The significance of the yearly change (the trend)
was tested using Student's two tailed t test.
Essentially the significance of the results did not
differ between the linear and the logarithmic
model. Only the linear trends, the model best
suited to the total avoidable group (based on R2
values), are presented in this paper.

Linear trend analysis was possible in the case of
63 different avoidable causes of death in men and
65 avoidable causes of death in women in the age
group 0-64 years. A special analysis was carried
out for 10 male treatable diseases it was possible to
analyse in the age group 1-14 years. SAS was used
for statistical analysis.'0

Results
The death rate for ages 0-64 years decreased
during the period 1974-85 for both sexes. Table I
shows this also to be true when division into

Table II The mean pro-
portion of deaths with
avoidable causes and the
yearly change (trend) in
that proportion in
Sweden, 1974-85, by age
and sex.

Table III The mean
proportion of deaths with
treatable and preventable
causes of death and the
yearly change (trend) in
that proportion for ages
0-64 years in Sweden,
1974-85, by sex.

different age groups was done. The highest death
rates were for ages < 1 year and 45-64 years.

The highest proportion of deaths with avoid-
able causes was for age group < 1 year and the
lowest for the age group 15-44 years (table II).
This proportion decreased for both sexes in the
age group < 1 year and for males aged 15-44 years

during the period studied. In other words
avoidable mortality decreased more than total
mortality in these age and sex groups. For boys
aged 1-14 years, however, the proportion of
deaths with avoidable causes increased.
For males aged 0-64 years there was a tendency

(p = 0-06) for the proportion of deaths with
avoidable causes to decrease (by 0 11 percent

units per year). For women however the pro-

portion classified as avoidable was constant
during the period.

Rutstein et al divided the avoidable conditions
into those which were considered treatable and
those which were preventable. Table III shows
the proportion of deaths with preventable and
treatable causes of death for ages 0-64 years.

Women had a higher proportion of treatable
causes than men. For men, deaths from treatable
causes declined more than total mortality. The
proportion of treatable causes decreased by 0 10
percent units per year, which constitutes the main
part of the decrease of 0-11 percent units for total
male avoidable mortality.
Deaths from malignant neoplasms of trachea,

bronchus, and lung greatly influenced the results
for the preventable group. For both sexes deaths
from preventable causes apart from lung cancer

decreased more than total mortality.
A special analysis for boys aged 1-14 years

showed that the proportion of deaths with treat-
able causes increased. This included a significant
increase in bronchitis not otherwise specified
(NOS) + asthma and acute lymphatic leukaemia
(table IV). The proportion of no other single
avoidable cause changed significantly in this
group. The death rate for bronchitis NOS and
asthma increased significantly for boys aged 1-14
years (death rate 0-26; trend 0 03 per year;

p = 004).
The trends for different specific avoidable

causes of death were analysed for the age group
0-64 years. Table V shows the avoidable causes of
death with the most important trends (change
> 0-01 percent units per year; p < 0-01). There are

Males Females

Proportion Yearly change Proportion Yearly change
Ages (years) avoidable (%) in proportion Significance avoidable (%) in proportion Significance
<1 615 -1 62 583 -1-47
1-14 20 4 0-65 23-0 0-22 -
15-44 9 3 -0 19 t 15 2 0 02 -
45-64 188 -001 - 213 009 -

0-64 (total) 18 4 -0 11 - 22-1 -000 -

tp<0-01; $p<0001

Males Females

Proportion of Yearly change Proportion of Yearly change
Type of intervention deaths (%) in proportion Significance deaths (%) in proportion Significance
Treatable 7-3 -010 t 11-7 -004 -

Preventable 10-8 -0 01 - 10-2 0-03 -

Treatable/preventable 0-2 0 01 - 01 0 01 -

All avoidable causes 18 4 -0 11 - 22-1 -000 -

Preventable when
lung cancer was excluded 6 4 -0-11 7 1 -0 16

tp<0 01; *p<0 001
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Table IV The mean proportion of deaths for certain treatable causes of death (those
with increasing proportion) and the yearly change (trend) in that proportion for boys
1-14 years in Sweden, 1974-85.

Proportion Yearly
of total change

ICD-8 code Cause of death deaths (%) in proportion Significance
490 493 Bronchitis NOS+asthma 0 9 0-18 t
204-0 Acute lymphatic leukaemia 5-5 0-24 *

Total group of treatable causes 17-3 0-48 *
Total group of avoidable causes 20-4 0-65 t

NOS=*p<0-05; tp<0-01; tp<0 001

examples of avoidable causes of death with
increasing as well as decreasing trends when
compared to total mortality. The most substantial
increase was for malignant neoplasm of the
trachea, bronchus, and lung which motivated the
separate analysis in the preventable group
mentioned above.
For both sexes there was a clear reduction in

deaths classified as diabetes without mention of
complications in the year 1981, when the Swedish
coding rules for diabetes were modified.9 This
cause ofdeath did not decrease significantly in the
period 1974-80 compared to total mortality and
was too infrequent to permit analysis for the
period 1981-85.
Changes in the death rates for avoidable causes

of death with increasing trends compared to total
mortality were analysed. Table VI shows the
avoidable causes of death with increasing death
rates during the period studied.

Table V Certain avoidable causes of death (those with the greatest change in their
proportion of total deaths), their mean proportion of deaths, and their yearly change
(trend) in proportion for ages 0-64 years in Sweden, 1974-85, by age and type of
intervention.

Proportion of Yearly change
ICD-8 code Cause of death total (%) in proportion Significance

Males
Treatable causes
481-486 Pneumonia other than viral 1 408 0-071 t
250-0 Diabetes mellitus, without 0-246 - 0044 t

mention of complications
531-532 Ulcer of stomach and 0-606 -0 042 t

duodenum
016-017, 019 Some forms of tuberculosis 0.238 -0-032 t

and late effects of
tuberculosis

201 Hodgkin's disease 0 257 -0-014 t
400-404 Hypertensive disease 0232 -0-011 t
574 Cholelithiasis 0-072 - 0009 t

Preventable causes
162 Malignant neoplasm of 4-369 0-097 t

trachea, bronchus, and lung
430-438 with Cerebrovascular disease 0-963 - 0062 t
decimal 0 associated with hypertension
764-768, 722 Birth injury and difficult 0-293 - 0030 t

labour
573, 0 Other diseases of liver 0-078 0-006 t

Females
Treatable causes
481-486 Pneumonia other than viral 1-188 0-086 t
180 Malignant neoplasm of 1 910 -0-060 t

cervix uteri
250, 0 Diabetes mellitus, without 0-249 - 0050 t

mention of complications
531-531 Ulcer of stomach and 0-436 -0-033 t

duodenum
016-017, 019 Some forms of tuberculosis 0 292 -0 027 t

and late effects of
tuberculosis

Preventable causes
162 Malignant neoplasm of 3 036 0-195 t

trachea, bronchus, and lung
430-438 with Cerebrovascular disease 1-274 -0-102 t
decimal 0 associated with hypertension
760-763, 769, Other causes of perinatal 0-636 -0-041 t
773, 777-778 mortality
491, 491 Chronic bronchitis and 0-856 0 037 $

emphysema
764-768, 772 Birth injury and difficult 0-388 -0-034 t

labour

tp<0-01; $p<0-001

Discussion
TRENDS IN AVOIDABLE MORTALITY
Studies of trends in death rates for different
causes of death and total mortality are an impor-
tant part of the epidemiological monitoring of
public health. Public health reports published in
Sweden have included these kinds of data." In
this study trends for avoidable mortality accord-
ing to Rutstein et al have been analysed. Analyses
of mortality trends from conditions that are
considered to be amenable to intervention by
health care may have a special role to play in the
analysis of public health development.

Mortality trends have been the starting point
for discussions about the relative importance of
the preventive and therapeutic activities of health
services.12-15 For instance, a connection in time
has been demonstrated between such activities as
screening for cancer of the cervix and the testing
for and treatment ofhypertension, and reductions
in mortality from these conditions.'3 14 Some
studies have also tried to estimate the fraction of
the decline for which health care has been
responsible. 1416
Other studies have used mortality trends for

certain conditions to question the importance of
medical care. 17 18 Levine et al have criticised this
view, emphasising instead the potential impact of
health services on public health.'9
The studies referred to started with an

empirical analysis using the results as a starting
point for discussion about the role of health care.
The avoidable mortality method differs since it is
based on conditions that are classified in advance
as amenable to health care intervention. Don-
abedian has formulated principles for explicit and
implicit criteria. 0 An explicit criterion is speci-
fied before the assessment is done, as is the case
for avoidable mortality.

Studies on avoidable mortality trends have been
based on explicitly classified causes of death.14
This study goes further, in that the explicit sub-
division into preventable and treatable causes of
death has been empirically applied, which has
given interesting results. For males mortality from
treatable causes declined more than total mortality.
For both sexes the same was true of preventable
mortality when lung cancer was excluded.
Some studies have combined the avoidable

mortality method with a discussion of linkage to
changes in health care. Mackenbach et al have
compared time trends for certain avoidable causes
of death with activities in health care and found a
faster decrease in mortality for avoidable causes of
death such as cerebrovascular disease, Hodgkin's
disease, and carcinoma of the cervix when new
methods were introduced in health care.' 21

Results from mortality trend analysis must be
interpreted with caution but are of importance
when public health is studied. Studies on avoid-
able mortality trends should be a basis for hypo-
theses about the effect ofhealth services on public
health. The introduction of explicity classified
avoidable causes of death constitutes a new deve-
lopment in the methodology of this field.

INDICATORS OF THE OUTCOME AND QUALITY OF
HEALTH CARE
Rutstein's working group had a different starting
point for their list of avoidable mortality. In their
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Table VI Certain avoidable causes of death with increasing death rates, their mean
death rate, and yearly change in death rate (trend) in Sweden, 1974-85, by sex.

Yearly change
ICD-8 code Cause of death Death rate in death rate Significance

Males
481-486 Pneumonia other than viral 4-982 0.163 t
573 0 Other disease of liver 0 272 0 018 *

Females
162 Malignant neoplasm of 5 701 0 266 t

trachea, bronchus, and lung
481-486 Pneumonia other than viral 2-231 0 120 t
491, 492 Chronic bronchitis and 1 607 0 042 *

emphysema
*p<0.05; tp<0 01; tp<0 001

opinion the occurrence of, or agglomeration of,
deaths from these conditions are "sentinel health
events", that is, warning signals that indicate poor
quality of health care, motivating a review and
evaluation of these deaths.

Rutstein et al defined quality as "the effect of
care on the health of the individual and of the
population".5 Donabedian has discussed the con-
ceptual structure of quality of care.22 He states
that the quality of care should be related to
different components of health care.22 23 Struc-
ture denotes, for example, the material and human
resources and the organisational structure, process
denotes the activities in giving and receiving care,
and outcome denotes the effects of care on the
health status of the individual and the population.
Quality as defined by Rutstein is equivalant to
only one component of quality as defined by
Donabedian, namely outcome.
The evaluation of the method and its results

comprises two steps. The first step consists of
analysing whether the conditions are indicators of
the outcome of health care. As mentioned above,
this analysis of the role of health care has pre-
viously been performed when discussing
empirical results. The avoidable mortality
method, however, starts with explicitly classified
conditions that are considered amenable to inter-
vention by health care and therefore should
indicate outcome of care.
The basis ofthe list ofavoidable conditions is of

essential importance. What is the evidence for the
potential outcomes? What is the potential
outcome-that is, what fraction of the mortality
from these conditions could be avoided?24 To
what extent is there consensus? Rutstein's work-
ing group did not publish any review ofpublished
reports as a basis for their list of conditions.' 5
Other investigators have improved this by
publishing references as a basis for the selection of
conditions for empirical analyses. 3 7 25-27
The second step consists of an analysis of

whether the indicators of health care outcome
reflect the quality of care. In quality assessment
there is a tradition of studying outcome.28 Don-
abedian came to the conclusion that outcome
measures tend to have low specificity as a basis for
inferences about the quality of care. Many factors
other than medical care influence health. In many
situations, however, it is more important that the
outcome measures have a high degree of sen-
sitivity, reflecting differences and changes in
care" This is in accordance with the "sentinel
health events" idea discussed here.

It would be advisable to combine studies of
avoidable mortality with other methods to shed
light upon the connection between avoidable
mortality and quality of health care. Donabedian

stresses the importance of studying the linkage
between outcome and other components ofhealth
care (such as the process of care) to validate an
assessment of the quality of care. In monitoring
systems, however, indicators are of value as a
means of "screening" cases that require scrutiny
as to the quality of care. "The failure to make the
distinction between final assessment and pro-
visional screening seems to have caused the
greatest misunderstanding." Outcomes should
often be used not as final judgements on the
quality of care but as triggers that initiate the
review leading to a final judgement. This kind of
review consists predominantly ofan assessment of
process and sometimes a search for structural
factors that may have contributed to deficiencies
in care.23
This study indicates that the method is sensi-

tive in the sense that important changes in avoid-
able mortality have been shown. Certain
avoidable causes of death decreased compared
with total mortality, while some others showed an
increase. The death rate increased for avoidable
causes of death such as pneumonia other than
viral. The results for pneumonia should be inter-
preted with caution since it could include
immunologically comprised individuals, eg,
patients with cancer.5 According to the Swedish
rules, however, further information is collected
when pneumonia is mentioned as the underlying
cause of death in the death certificate for people
under 80 years.9 In women death rates increased
for chronic bronchitis and emphysema as well as
for malignant neoplasm of trachea, bronchus, and
lung, while for boys aged 1-14 years bronchitis
NOS and asthma showed an increasing death rate.
Death rates for certain avoidable causes of death
should been seen as "sentinel health events" and
"triggers" that initiate further studies.
The sensitivity ofthe method may vary with the

selection of causes of death. In this study the
analysis is based on the complete list published by
Rutstein et al. Other studies are based on a
selection of these conditions. Analyses including
only decreasing trends may lead to limited con-
clusions.3 The results in this study vary with age
group and sex. The original publication by
Rutstein et al makes no comments on the need for
analysis according to sex. Several studies (such as
the EC study) have chosen not to make such a
division.3 7 25 26 The results from this study show
the importance of analysing by sex.
Another important methodological question

concerning mortality trend analysis is the reli-
ability of causes of death by time. There are
certain difficulties when the classification and
coding rules are changed. This is most obvoius
when a new version of the ICD is introduced. In
Sweden the same version of ICD (ICD-8) has
been used for the period covered by this study.
The Swedish coding practice for some causes of
death changed in 1981. In this study that change
influenced the results for diabetes, for which a
great reduction in the registration of diabetes
without the mention of complications has been
shown for 1981. No other shift of level of this kind
has been found in the results shown.

The author would like to thank Professor Bjorn Smedby
for his support and colleagues as the Department of

492



Trends in "avoidable" mortality

Social Medicine, Uppsala, and Spri, Stockholm, for
their comments.

1 Mackenbach JP, Bouvier-Colle MH, Jougla E. "Avoidable"
mortality and health services: a review of aggregate data
studies. J Epidemiol Community Health 1990; 44: 106-11.

2 Poikolainen K, Eskola J. The effect of health services on
mortality: decline in death rates from amenable and non-
amenable causes in Finland, 1969-1981. Lancet 1986; i:
199-202.

3 Charlton JRH, Velez R. Some international comparisons of
mortality amenable to medical intervention. BMJ 1986;
292: 295-300.

4 Mackenbach JP, Looman CWN, Kunst AE, Habbema JDF,
van der Maas PJ. Post-1950 mortality trends and medical
care: gains in life expectancy due to declines in mortality
from conditions amenable to medical intervention in The
Netherlands. Soc Sci Med 1988; 27: 889-94.

5 Rutstein DD, Berenberger W, Chalmers TC, Fishchmen
PA, Perrin EB. Measuring ther quality of medical care. N
Engl J Med 1976; 294: 582-8.

6 Holland WW. Avoidable death as a measure of quality.
Quality Assurance in Health Care 1990; 2: 227-33.

7 Charlton JRH, Hartley RM, Silver R, Holland WW.
Geographical variation in mortality from conditions
amenable to medical interventions in England and Wales.
Lancet 1983, i: 691-6.

8 World Health Organization. International statistical
classification of diseases, injuries, and causes of death, 8th
revision. Geneva: WHO, 1965.

9 Kvalitetskontroll av dodsorsaksuppgifter. (Quality control of
causes of death.) Stockholm: Statistika Centralbyran.
Ratts-och socialstatistik PM 1983: 5. (In Swedish.)

10 SAS Institute. SAS user's guide: statistics. Version 5 Cary,
NC: SAS Institure Inc, 1985.

11 Diderichsen F, Lindberg G. Better health-but not for all:
the Swedish public health report, 1987. Int Health Serv
1989; 19: 221-55.

12 Pyorala K, Epstein FH, Kornitzer M. Changing trends in
coronary heart mortality; possible explanations. Cardiology
1985; 72: 5-10.

13 Lynge E. Regional trends in incidence of cervical cancer in
Denmark in relation to local smear-taking activity. Int
Epidemiol 1983; 12: 405-13.

14 Bonita R, Beaglehole R. Does treatment of hypertension
explain the decline in mortality from stroke? BMJ 1986;
292: 191-2.

15 Goldman L, Cook F. The decline in ischemic heart disease
mortality rates. An analysis of the comparative effects of
medical interventions and changes in lifestyle. Ann Intern
Med 1984; 101: 825-36.

16 Beaglehole R. Medical management and the decline in
mortality from coronary heart disease. BMJ 1986; 292:
33-5.

17 Hemminki E, Paakkulainen A. The effect of antibiotics on
mortality from infectious diseases in Sweden and Finland.
Am J Public Health 1976; 66: 1180-4.

18 McKeown T. The role of medicine, dream, mirage or nemesis?
London: Nuffield Provincial Hospital Trust, 1976.

19 Levine S, Feldman JJ, Elison J. Does medical care do any
good? In: Mechanic D, ed. Handbook of health, health care
and the health professions. New York: The Free Press, 1983.

20 Donabedian A. Criteria and standards for quality assessment
and monitoring. Quality Review Bull 1986; 12: 99-108.

21 Mackenbach JP, Kunst AE, Looman CWN, Habbema JDF,
van der Maas PJ. Regional differences in mortality from
conditions amenable to medical intervention in The
Netherlands: a comparison of four time periods. J
Epidemiol Community Health 1988; 42: 325-32.

22 Donabedian A. The definition of quality: a conceptual
exploration. In: Explorations in quality assessment and
monitoring. Volume I. The definition of quality and
approaches to its assessment. Ann Arbor, MI: Health
Adminsitration Press, 1980: 3-31.

23 Donabedian A. Basic approaches to assessment: structure,
process, and outcome. In: Explorations in quality assessment
and monitoring. Volume I. The definition of quality and
approaches to its assessment. Ann Arbor, MI: Health
Administration Press, 1980: 769-128.

24 Westerling R. Avoidable causes ofdeath in Sweden 1974-85.
Quality Assurance in Health Care. 1992 (in press).

25 Holland WW, ed. European Community atlas of "avoidable
death". (Commission of the European Communities health
services research series No 3.) Oxford: Oxford Medical
Publications, 1988.

26 Holland WW, ed. European Community atlas of "Avoidable
death" 2nd ed, vol 1. (Commission of the European
Communities health services research series No 6.)
(Oxford: Oxford Medical Publications, 1991.

27 Mackenbach JP. Mortality and medical care. Proefschrift.
Rotterdam: Erasmus Universitet, 1988.

28 Brook RH, Davies-Alery A, Greenfield S. Assessing the
quality of medical care using outcome measures: an
overview of the method. Med Care 1977; 15 (suppl): 1-84.

493


