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Abstract
Objective—To analyse trends of avoidable
mortality in Europe, emphasising causes
of death amenable to primary prevention
through reduction of exposures, second-
ary prevention through early detection
and treatment, and tertiary prevention
through improved treatment and medical
care.
Design—Descriptive study of mortality
from avoidable causes for the years 1955
through 1994, for ages 5–64 at time of
death. Using the World Health Organis-
ation Mortality Database, five year death
rates were standardised to the world
population.
Setting—21 countries of Europe in four
regions (northern, central, and southern
Europe, Nordic countries).
Participants—All causes of deaths for men
and women, aged 5–64, at time of death.
Main results—Between 1955–59 and 1990–
94, the reduction in mortality was some-
what greater for avoidable causes than for
all causes: 45.8% v 45.1% (women) and
39.3% v 32.6% among men. Reductions in
mortality were greater for causes amena-
ble to improved medical care: 77.9%
among women and 76.3% among men.
The smallest reduction in mortality was
seen in women for causes amenable to
secondary prevention (11.0%), and in men
for causes amenable to primary preven-
tion including tobacco related conditions
(16.6%). From a geographical point of
view, there were slight diVerences in
trends between European regions, but
overall the patterns were similar.
Conclusions—The greatest reduction of
avoidable mortality in Europe from
1955–94 came from causes amenable to
improved treatment and medical care for
both sexes. Further reductions of avoid-
able mortality can be achieved through
implementation of primary and second-
ary prevention activities, such as tobacco
control, reduction of occupational expo-
sures, and universal access to breast and
cervical cancer screening programmes.
(J Epidemiol Community Health 1998;52:624–630)

The use of “avoidable death” as an indicator of
the quality of medical care stems from work
initiated in the United States. In 1976, Rutstein
et al proposed a list of sentinel health events to
be used as outcome indices to evaluate the
quality of medical care and preventive
services.1 This list has been adapted by investi-
gators in the 1980s and 1990s for the purpose
of identifying causes of death that are influ-

enced by quality of health care services and
resources.2–9 Holland and collaborators, sup-
ported by the Commission of the European
Community, published and subsequently up-
dated a European Community Atlas of “Avoid-
able Death”.10 For most of these individual
studies and the atlas, avoidable mortality was
used principally as an indicator of the quality of
health care resources and national health
policy, whether investigating geographical vari-
ations within a country or trends over time in
various regions or countries. It is commonly
held that death rates from avoidable causes,
given they are correctly defined, should de-
crease faster than death rates from non-
avoidable causes when health care is
eYcient.4 11 12

We present here the results of a descriptive
analysis of avoidable mortality trends from
1955 to 1994 in Europe, for ages 5–64, carried
out with the goal of identifying trends of mor-
tality from avoidable causes amenable to
primary prevention, reduction of exposures;
secondary prevention, early detection and early
treatment; and tertiary prevention, improve-
ments in treatment and medical care.

Methods
From the mortality database of the World
Health Organisation, we extracted for the
countries included in the analysis all deaths for
men and women aged 5–64, as well as
corresponding population data by sex and age
class, for single years from 1955 to 1994. Death
rates were calculated for five year periods start-
ing in 1955 using the world population, ages
5–64, as the standard. We considered Europe as
a whole (21 countries) and by four quadrants of
Europe, as shown in table 1. Avoidable mor-
tality among the four defined regions within
Europe were compared to highlight diVerences
possibly associated with varying health care
systems, socioeconomic characteristics, and
lifestyle factors. Mortality data were not avail-
able uniformly by country for the earlier and
later years of the study period (table 1).

Table 2 lists the causes of avoidable mortality
chosen for this study. A conversion table of the
International Classification of Disease, Injuries
and Causes of Death (ICD) from the 7th to the
9th revision was used to ensure comparability
of data series (table 2). Whenever possible,
causes from Rutstein’s original classification
of avoidable conditions were included.1 All of
the avoidable causes of death from Charleton’s
basic group and the European Community
Atlas of Avoidable Deaths2 10 were included with
the exception of deficiency anaemias. Further-
more, several causes of death not frequently
found in other classifications of avoidable
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mortality were also included: tumours of the
upper airways and digestive tract, liver, bladder,
and female breast, leukaemias, and deaths by
injury or poisoning. Twenty four causes or
groups of causes were assigned to three separate
groups. Group one refers to causes of death that
may be preventable through primary preven-
tion, that is, by reducing the incidence of
disease. This group includes causes whose aeti-
ology in part is attributable to lifestyle factors,
most importantly the use of alcohol and tobacco
(circulatory disturbances of the brain, tumours
of the upper digestive and respiratory tract, lung,
and bladder, liver) and other conditions con-
nected principally to the consumption of alcohol
(chronic liver diseases). In addition, several of
the tumours in this group also have occupational
aetiology (lung, bladder, liver).13–16 Group one

also includes deaths caused from injury and poi-
soning, which are influenced in part by legal and
societal measures such as traYc safety (speed
limits, use of seat belts and motorcycle helmets,
manufacture of safer vehicles), and crime reduc-
tion policies. Group two refers to causes that are
amenable to secondary prevention through early
detection and treatment. This group includes
tumours of the breast and cervix for which
screening modalities have been established, and
melanoma of the skin for which death is
avoidable through early detection combined
with adequate treatment.17 18 Tumours of the
“body of the uterus” and the “uterus parts
unspecified” are also included in this group
because inconsistent coding on death certifi-
cates in some European countries makes it diY-
cult to disaggregate these causes from malignant
neoplasms of the cervix. Group three refers to
causes that are amenable to improved treatment
and medical care. Mortality from infectious dis-
eases is aVected in large part by antibiotic treat-
ments and vaccinations as well as cleaner water
and food supplies. Changes in mortality for
other conditions in this group, such as those
requiring medical and surgical intervention
(hypertension, ulcers, complications of preg-
nancy, appendicitis, hernia, cholelithiasis) are
related to complex interactions within the health
care system, such as accurate diagnoses, trans-
port to hospital, adequate medical and surgical
care.

We attempted to estimate the impact of
missing data for five causes from six countries
(table 1) on the calculation of death rates
within avoidable mortality cause groups. We
did so by calculating the crude male death rate
for one year (1960) during the period of miss-
ing data for the first avoidable mortality group.
The rate was calculated in two ways: (a) by
treating the missing data in 1960 for Greece
(liver and bladder cancers), Portugal (liver and
bladder cancers), Austria (bladder cancer), and
West Germany (bladder cancer) as zeros, and
(b) by substituting the zeros with the average
annual number of deaths based on the the first

Table 1 European countries and years of mortality data
availability

Country
Period of data
availability

(years not available for
individual causes)

A Southern Europe
Italy 1955–92
Greece 1961–94 1961–65 (*†§);

1961–63 (¶)
Malta 1967–94 1968–77 (‡)
Portugal 1955–94 1955–79 (*†§¶);

1971–79 (‡)
Spain 1955–92

B Central Europe
Austria 1955–94 1955–68 (†)
France 1955–93
West Germany 1955–93 1955–67 (†)
Switzerland 1955–94

C Northern Europe
Belgium 1955–89
England and
Wales

1955–94

Ireland 1955–92
Luxembourg 1967–94 1972–78 (‡)
Netherlands 1955–94
Northern Ireland 1955–94
Scotland 1955–94

D Nordic countries
Denmark 1955–93
Finland 1955–94
Iceland 1961–94
Norway 1955–93
Sweden 1955–93

*liver cancer, †bladder cancer, ‡uterine cancer, §testicular can-
cer, ¶Hodgkin’s disease.

Table 2 Categorisation of causes of avoidable mortality

Causes of death ICD-7 ICD-8 ICD-9

Group 1 Causes avoidable through primary prevention
malignant neoplasms of upper airways and digestive tract 140-150, 161 140-150, 161 140-150, 161
malignant neoplasms of the liver 155 155 155.0
malignant neoplasms of the trachea, bronchus, and lung 162-163 162 162
malignant neoplasms of the bladder 181 188 188
circulatory disturbances of the brain 330-334 430-438 430-438
chronic liver disease and cirrhosis 581 571 571
injury and poisonings 800-999 800-999 800-999

Group 2 Causes avoidable through early detection and treatment
malignant neoplasms of the skin. ( melanoma and non-melanoma) 190-191 172-173 172-173
malignant neoplasms of the female breast 170 174 174
malignant neoplasms of the cervix uteri 171 180 180
malignant neoplasms of the uterus 172-174 182 179, 182

Group 3 Causes avoidable through improved treatment and medical care
infectious and parasitic diseases 001-138 000-136 001-139
malignant neoplasms of the testis 178 186 186
Hodgkin’s disease 201 201 201
leukaemias 204 204-207 204-208
chronic rheumatic heart disease 410-416 393-398 393-398
hypertensive disease 440-447 400-404 401-405
diseases of respiratory system 470-527 460-519 460-519
gastric and duodenal ulcer 540-541 531-533 531-533
appendicitis 550-553 540-543 540-543
abdominal hernia 560-561, 570 550-553, 560 550-553
cholelithiasis or other gallbladder disorder 584-585 574-575 574-575.1
maternal mortality 640-689 636-678 630-676

Avoidable mortality in Europe 625
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five year period for which data were available.
The 1960 crude male death rate for group one
causes was 161.4 per 100 000 with the missing
data counted as zero, and 162.1 per 100 000
with the imputed data, a diVerence of 0.7 per
100 000. However, to minimise the underesti-

mation of death rates that may arise from
counting missing data as zero deaths, for
calculation of rates we substituted the zeros for
each year of missing data with the average
annual number of deaths derived from the next
five year period for which data were available.

Results
Table 3 lists the trends in death rates for overall
mortality, for total avoidable causes and for
avoidable cause groups 1–3 for European
women and men aged 5–64 in five year time
periods from 1955–59 to 1990–94. Group one
represents mortality that is avoidable through
primary prevention, group two through early
recognition and treatment (secondary preven-
tion), and group three through improved treat-
ment and medical care (tertiary prevention).
Between 1955–59 and 1990–94, the reduction
in mortality was somewhat greater for avoid-
able causes than for all causes: 45.8% v 45.1%
among women, and 39.3% v 32.6% among
men. The total male avoidable mortality
remained approximately twice that of the total
female avoidable mortality throughout the
study period. Among women, the greatest
reduction in avoidable mortality over the study
period was seen in group three causes (77.9%
reduction) and the least from group two causes
(11.0% reduction). Among men, greater re-
ductions in male avoidable mortality were seen
from group three causes (76.3%) compared
with group one causes (16.6%). Male death
rates in group two are minimal as the only
cause of death included is skin cancers—
melanoma and non-melanoma; the other
causes in group two are female cancers. Figure
1 depicts the time trends of age standardised
avoidable mortality rates across the 40 year
study period for women (A) and men (B).

Figures 2 and 3 show the time trends of
avoidable mortality for each of the four
European regions by sex. In general, relatively
few interregional diVerences were observed.
Among women across the four regions (fig 2) ,
southern Europe had the highest overall rate of
total avoidable mortality in the first time period
(1955–59), and the lowest rates by the final
time period (1990–94). Northern European
women had the highest rates across most of the
later time periods for secondary and tertiary
prevention causes as well as for total avoidable
mortality. Among men (fig 3), northern Euro-
peans showed the greatest reduction in total
avoidable mortality and had the lowest abso-
lute rates in the final three time periods
(1980–84 to 1990–94). For primary prevention
causes, all regions experienced a rise in rates in
the 1970s. Over the entire study period,
however, reductions in mortality for this group
of causes was greater in northern and central
Europe than in the Nordic countries or in
southern Europe.

There may be individual conditions within
the avoidable cause groups that exert an influ-
ence on the mortality trends, such as lung can-
cer among men (group one), and breast cancer
among women (group two). Table 4 lists the
death rates over the study period for these two
conditions as well as the contribution of these

Table 3 Rates for avoidable mortality in Europe for years 1955–1994, ages 5–64

Calendar years (time periods)

Age standardised death rates (world population)
per 100 000 person years*

Overall
mortality

Avoidable mortality

total
group
1† group 2 group 3

Women
1955–59 244.1 130.7 52.7 24.2 53.8
1960–64 220.6 117.4 50.9 24.5 42.0
1965–69 208.8 111.7 51.3 24.7 35.6
1970–74 196.0 106.7 51.7 24.7 30.3
1975–79 178.3 97.0 49.7 23.7 23.6
1980–84 158.8 85.1 45.6 22.8 16.6
1985–89 143.0 76.0 40.4 22.4 13.2
1990–94 134.1 70.8 37.4 21.6 11.9
Rate diVerence per 100 000 person years from

1955–59 to 1990–94 −110.0 −59.9 −15.3 −2.7 −41.9
% change from 1955–59 to 1990–94 −45.1 −45.8 −29.1 −11.0 −77.9
Men
1955–59 422.3 235.9 144.0 0.8 91.2
1960–64 409.3 223.8 147.6 0.9 75.3
1965–69 401.5 217.1 151.6 1.0 64.5
1970–74 386.8 209.5 154.9 1.1 53.5
1975–79 367.3 194.7 151.2 1.2 42.4
1980–84 335.9 175.1 143.4 1.3 30.4
1985–89 305.5 156.9 131.1 1.4 24.3
1990–94 284.5 143.3 120.1 1.5 21.6
Rate diVerence per 100 000 person years from

1955–59 to 1990–94 137.8 −92.7 −23.8 0.7 −69.5
% change from 1955–59 to 1990–94 −32.6 −39.3 −16.6 85.9 −76.3

*Causes of death predominately avoidable through: primary prevention (group 1) early detection
and treatment (group 2), and improved treatment and medical care (group 3). †Age standardised
rates (world population) per 100 000 person years.

Figure 1 Time trends of avoidable death rates by five year time periods, 1955–59 to
1990–94, Europe, ages 5–64. *Groups of causes predominately avoidable through: primary
prevention (group 1), early detection and treatment (group 2), and improved treatment
and medical care (group 3).† Age standardised rates (world population) per 100 000
person years.
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conditions to mortality in the avoidable cause
groups to which they belong. Male lung cancer
death rates increased slowly through 1984,
with a small decline evident only in the last
time period, 1990–94. The contribution of
lung cancer to the total mortality burden of
group one causes for men 5–69 years of age
increased from 15.5% during 1955–59 to
21.3% during 1990–94 (table 4). While lung
cancer rates for women remained low com-
pared with those for men, their contribution to
the total mortality burden of group one

increased from 5.7% to 16.1% over the study
period (table 4). When excluding lung cancer
from group one causes, male death rates from
1955–59 to 1990–94 declined by 22.4% com-
pared with 16.6% with lung cancer included, as
reported in table 1. Female group one death
rates without lung cancer declined by 36.9%
compared with 29.1% with lung cancer
included. The pattern of group one mortality
with respect to total avoidable mortality or to
the other groups of causes was not changed
when lung cancer deaths were excluded (data

Figure 2 Time trends of avoidable death rates by five year time periods, 1955–59 to 1990–94 for women, ages 5–64.
*Groups of causes predominately avoidable through: primary prevention (group 1), early detection and treatment
(group 2), and improvements in treatment and medical care (group 3). †Age standardised rates (world population) per
100 000 person years.
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not shown). Female breast cancer mortality
steadily increased both by absolute rates and by
its contribution to group two causes of death
over the study period, from 53.3% in 1955–59
to 78.0% in 1990–94 (table 4). The exclusion
of breast cancer from the analysis of avoidable
mortality trends influenced the outcome: with-
out breast cancer, the reduction in group two
mortality over the study period was 58.9%
instead of 11.0% as was reported in table 1. In
addition, by excluding breast cancer, death
rates from group two causes did not exceed
those from group three causes starting during
1975–79, as occurred when breast cancer was
included in the analysis (fig 1). While mortality
from breast cancer increased in Europe over
the study period, mortality from cervical (or
related) cancers declined. Attempting to dem-
onstrate a screening eVect, we compared Euro-
pean death rates for cervical cancer (ICD9
179–80,182) and for breast cancer (ICD9 174)
in two time periods roughly corresponding to
the initiation of mass cancer screening pro-
grammes. For the period 1955 to 1974, the
standardised death rate from cervical cancer
was 9.4 per 100 000 person years compared
with 5.0 per 100 000 person years for the
period 1975–1994. By contrast, the breast can-
cer death rate during the period 1955–1979
was 14.7 compared with 16.8 for the period
1980–1994.

Discussion
In the current analysis, the most dramatic
decline in mortality of the three groups of
avoidable mortality was seen in group three,
causes of death avoidable through improve-
ments in treatment and medical care. This
finding is consistent with other time trend
studies of avoidable mortality using similar
causes of death.3 11 20 21 Mortality from group
three declined less rapidly for men than for
women, which may be in part because of a
more striking reduction of maternal mortality
than of other conditions included in group
three. It may also reflect that mortality from
certain conditions in group three, such as
hypertension, is influenced as much by indi-
vidual risk factors like tobacco use as by the
quality of medical care.

This study has made important contribu-
tions to the investigation of avoidable mortality
through inclusion of female breast cancer and

categorisation of causes of death by level of
prevention. Most previous investigations have
viewed avoidable causes of mortality as an
indicator of the adequacy of health care
resources or the quality and availability of
medical interventions across geographical
units,2 5 6 9 22–25 across social classes,2 8 19 and
over time.3 11 20 21 Thus, the major neoplasms
most commonly listed as avoidable causes of
death in these published investigations, tra-
chea, bronchus and lung, bladder, and cervical
cancer, were included to relate their distribu-
tion over time and area with medical interven-
tion and not with primary or secondary
prevention.12 However, Rutstein’s original list
of sentinel causes of avoidable deaths did list
tumours of the mouth and oral cavity, larynx,
lung, skin and bladder as conditions that may
also be avoidable through primary prevention,
especially through the reduction of environ-
mental and occupational exposures.1 The
European Community Atlas of Avoidable
Deaths presents separate tables for three
primary prevention conditions—lung cancer,
cirrhosis of the liver, and motor vehicle
accidents.10 Westerling 26 included several pre-
ventable conditions from Rutstein’s list1 and
added “other diseases of the liver”. Gaižausk-
iené and Westerling25 included motor vehicle
accidents in their list of avoidable causes for a
comparison of Lithuania and Sweden. Female
breast cancer deaths, one third of which are
preventable through regular mammographic
screening27 and one of the major causes of
death among women over 50, were not
included among avoidable deaths in any of the
above cited publications.

There are several limitations to this study
that may influence the conclusions. Variations
in the quality of coding of causes of death
within individual countries may have limited
the overall accuracy of the death rates;
however, grouping causes into broad categories
and countries into broad regions should have
lessened the variation caused by error. In addi-
tion to problems with comparability of data,
aggregate studies of avoidable mortality across
geographical regions may be diYcult to
interpret because of uncontrolled confounding
by socioeconomic factors that aVect the
availability and quality of health services, and

Table 4 Death rates for breast cancer (women) and lung cancer (men and women) in
Europe for years 1955–1994, ages 5–64

Time
periods

Lung cancer Breast cancer

Women Men Women

Death
rates*

% of group 1
causes†

Death
rates

% of group 1
causes

Death
rates

% of group 2
causes

1955–59 3.0 5.7 22.2 15.4 12.9 53.3
1960–64 3.4 6.7 24.9 16.9 13.7 55.9
1965–69 3.8 7.4 26.0 17.2 14.7 59.5
1970–74 4.1 7.9 26.6 17.2 15.9 64.6
1975–79 4.6 9.3 27.9 18.5 16.2 68.3
1980–84 5.0 11.0 28.3 19.7 16.7 73.1
1985–89 5.4 13.4 28.1 21.4 17.1 76.2
1990–94 6.0 16.1 25.6 21.3 16.9 78.4

*Age standardised rates (world population) per 100 000 person years. †Causes of death predominately
avoidable through: primary prevention (group 1) and early detection and treatment (group 2).

KEY POINTS

x Causes of avoidable mortality may be
considered preventable through reduc-
tion of exposures, early detection or
improved treatment.

x For European men, the main causes of
avoidable mortality are those related to
tobacco, diet, and occupational expo-
sures.

x For European women, the main causes of
avoidable mortality are cancers that are
preventable through screening.

x Measures are necessary to reduce the
burden of avoidable causes such as
tobacco control and universal cancer
screening for women.

628 Simonato, Ballard, Bellini, et al
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thus mortality.10 A further limitation is that not
all preventable conditions were included in our
grouping of avoidable causes, especially those
causes with unexplained declines in mortality
such as gastric cancer and colorectal cancers,
whose preventive agents may well be related to
diet.28 However, our groups included the
tumours that have the highest mortality and
that are avoidable at least in part from
reduction of specific exposures or from early
detection and treatment; most importantly,
malignant neoplasms of the trachea, bronchus,
and lung for both men and women and malig-
nant neoplasms of the female breast.

The findings from this analysis of avoidable
mortality in Europe highlight the uneven
decline in mortality over time by sex and by
cause of death. Benefits from improvements in
treatment and medical care can clearly be seen
by the rapid decline of causes included in
group three. However, the decline in mortality
has been less dramatic for conditions that are
avoidable through beneficial changes in life-
style (for example, better diet, weight reduc-
tion, smoking cessation, and limiting alcohol
intake) or through reductions of social and
economic inequalities among groups of people
that aVect health, such as environmental and
occupational exposures or diVerential access to
screening services. These causes were repre-
sented by groups one and two in our analysis.
Primary prevention of mortality entails meas-
ures to reduce human exposure to the main
risk factors. Tobacco is the single most impor-
tant factor contributing to cancer deaths.29

According to a descriptive model of the
cigarette epidemic, many countries in Europe
have begun to see a reduction in the incidence
of male lung cancer.30 However, the lag period
of 3–4 decades between the decline in smoking
incidence and the decline in smoking attribut-
able mortality means that smoking related
deaths will continue to make an important
contribution to the mortality from avoidable
causes, particularly among women,31 as shown
in this study. Based on indirect estimation of
mortality, female death rates from tobacco will
continue to accelerate over the next few
decades in developed countries.32 As a group,
countries of the European Community have
the highest number of annual tobacco attribut-
able deaths of all developed countries, with up
to an estimated 570 000 deaths from tobacco
per year during the 1990s.32 Other modifiable
risk factors for avoidable deaths include diet,
considered to be responsible for between one
quarter and one third of all cancers,33 and alco-
hol consumption, which has been shown to be
causally related to cancers of the oral cavity,
oesophagus, and pharynx and is also a major
risk factor for cirrhosis of the liver.34 Early
detection and treatment for breast cancer and
cervical cancer has been shown to reduce mor-
tality from these cancers.27 35 Screening activi-
ties for breast and cervical cancer, however, are
not universally available in Europe and women
of appropriate ages for eVective screening may
be the least served by spontaneous
screening.36 37 This may explain in part the
finding that for group two causes of death

among European women, among which the
most important cause is breast cancer, mor-
tality reduction was only 11.0% between 1955
and 1994.

In conclusion, avoidable mortality in Europe
for the years 1955–94 shows a clear decline that
is mainly because of improved treatment and
medical care. Primary prevention does not
seem to have played an important part in
reducing mortality, either for men or for
women, and expected reductions in female
mortality from causes amenable to screening,
in particular breast cancer, are not yet evident.
This negative result can be considered an
important consequence of the limited public
health activities in eVect in the European
countries included in this analysis. The goal of
a further reduction of mortality can in fact be
achieved through implementation of primary
and secondary prevention activities. Anti-
tobacco policies are among the most cost eVec-
tive measures to improve health and should be
considered to be in the national interest of
individual countries to support such
programmes.38 EVorts should continue to
identify occupational and environmental car-
cinogens and to regulate exposures to and
emissions of these substances into the environ-
ment, and to provide universal access to
screening programmes for breast and cervical
cancer among women.
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