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Life span and disability: a cross sectional comparison of Russian
and Swedish community based data
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Abstract
Objectives To compare levels of disability (in terms of physical
function and self rated health) among middle aged and elderly
people in Russia and Sweden, a country with high life
expectancy.
Design Cross sectional study.
Setting General population of the Russian Federation and of
two counties in southern Sweden.
Participants Randomly selected men and women in Sweden
(n = 9489) and Russia (n = 1599).
Main outcome measures Official life table data; self rated
health and physical functioning (subscale of the SF-36).
Results The official life table data showed large differences in
mortality—for example, 36% of Russian men aged 45-49 years
would survive the next 25 years compared with 75% of Swedish
men. The survey data showed, for both sexes, similar levels of
self rated health and physical functioning in the two countries
up to the age of about 45 years, but after that, the age related
decline in both outcomes was much faster in Russia than in
Sweden. By combining the national life tables with survey data
on physical functioning we estimated that in the age group
45-49 years, 99% of Russian and 97% of Swedish men would be
free of disability; of these, if these data were for a cohort, only
17% of Russians would be alive and free of disability 25 years
later compared with 65% of Swedes. The difference in survival
was similar in women.
Conclusions Large differences exist in survival without
disability between elderly Russians and Swedes. The short life
span in Russia reflects high levels of ill health and disability and
is associated with a rapid age related decline in physical
functioning.

Introduction
Life expectancy in Russia is considerably lower than in western
Europe.1 2 Some of the excess mortality is due to injuries,
violence, and alcohol misuse,1 2 but the high mortality in Russia
persists into older age groups, where these causes of death are
much less common. So far, data on rates of non-fatal outcomes
in Russia have been available for cardiovascular diseases3 4 but
not for health conditions specific to elderly people, such as
impaired functioning or disability. Such information is
important to assess the rates of ill health in elderly people, which
pose a heavy burden for health and social services.

Studying the health status of the Russian population may
also be relevant to the more general question of whether
increased life expectancy is associated with high rates of disabil-
ity in elderly people. The morbidity compression hypothesis pre-

dicts that with increasing life span the cumulative length of time
spent with disability becomes smaller.5–7 By contrast, data from
the Indian state of Kerala seem to suggest the opposite.8 One way
to contribute to this debate is to compare identical measures of
health and functional status in populations with different life
expectancies. Although the morbidity compression hypothesis
has not been applied to differences between countries, one
would expect that countries with high life expectancy, such as
Sweden, would have lower rates of disability among elderly peo-
ple than countries with low life expectancy, such as Russia.

We compared data on self rated health and physical
functioning in community based population samples in Russia
and southern Sweden to examine whether the high mortality in
Russia is reflected in poor health among elderly people, and, if
so, what are the implications for survival without disability.

Methods
Sources of data
We used official life tables for Russia and Sweden in 1996, based
on national mortality data reported to the World Health Organi-
zation, from the WHO online database.9 We used data on the
number of people alive in a given five year age group in the life
table population to assess survival in each country. Data on self
rated health and physical functioning were taken from cross sec-
tional surveys in random population samples.

The Russian data came from the 1996 New Russia
Barometer (NRB) survey of a random sample of people aged
≥ 18 years selected in a multi-stage sampling process.10 Firstly,
the Russian Federation was stratified into large regions.
Secondly, 69 urban and rural settlements were selected with a
probability equal to their share of the population. Thirdly,
primary sampling units (enumeration districts) were randomly
drawn within each settlement. Fourthly, within each primary
sampling unit, households were listed by address, and interview-
ers were instructed to seek an interview at every nth house. At
each address the interviewer asked for a respondent matching an
age×sex×education grid. Of 3379 households with someone at
home, in 965 cases no one met the requirements of the sample
grid. Of the 2414 remaining households, in 741 (31%) the inter-
view was refused, in 63 (3%) the identified individual was unable
to answer, and 11 interviews (0.4%) were interrupted. The 1599
completed interviews represent a final response rate of 66%. The
participants completed an interview that covered a wide range of
sociodemographic variables, attitudes towards the political and
economic changes, and self rated health and physical
functioning.

In 1999 a random population sample completed a postal
population survey in two counties in southern Sweden:
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Östergötland and Kalmar. The samples were drawn from the
Swedish Statistical Population Register; the fraction sampled in
both cases was about 4% of the general population aged 20 to 74
years. Of the 16 000 people selected for the study, 506 had
moved out of the region or died. After the exclusion of
incomplete questionnaires, 9489 people were included in the
following analyses (response rate 59%). Apart from lower than
expected proportion of immigrants and unmarried or
cohabiting people, the social characteristics of the respondents
were similar to the general population of the two counties. The
survey included a wide range of questions on sociodemographic
and lifestyle characteristics and health.

Health variables
Both countries used identical questions on health. Self rated
health was assessed by the question “How do you rate your
health in general?” with responses at 5 point scale. We combined
the two lowest categories (“bad” and “very bad”) into “poor
health” in our analysis. Physical functioning was measured by 10
questions included in the SF-36.11 12 The questions cover
limitations in several everyday activities (for example, shopping,
bathing, walking, etc). We used a standard algorithm to calculate
an overall physical functioning score with values from 0 (total
disability) to 100 (full functioning); “low physical functioning”
was defined as score less than 60.

Statistical analyses and presentation of results
Firstly, we plotted the official survival probabilities for Sweden
and Russia by five year age groups, separately for men and
women, for all ages and for ages 45-49 years onwards, with the
age group 45-49 years as baseline. Secondly, we plotted the
prevalence of poor self rated health and the mean physical func-
tioning score in Russia and Sweden by the same five year age
group, separately for men and women. As using weights to cor-
rect for the differences between the age-sex-educational distribu-
tion of the Russian sample and the Russian Federation did not
change the findings, we have reported the unweighted results.
Finally, we estimated survival without disability between ages
45-49 years and 70-74 years by multiplying, in each five year age
group, the proportion of survivors by the proportion of people
without disability (physical functioning score at least 60), taking
the number of healthy people in the 45-49 years age group as
baseline.

Results
The official life tables showed that mortality in those aged < 45
years was much higher in Russia than in Sweden. In Russia, 80%
of males and 93% of females survived from birth to age 45 years
compared with 97% and 98% in Sweden, respectively (data not
shown). However, differences in mortality at older ages were also
large, as documented by survival curves from the age group
45-49 years (fig 1). If these life table estimates were applied to a
cohort, only 36% of Russian men 45-49 years old would survive
the next 25 years compared to 75% of Swedes; similarly, 34% of
Russian men aged 70-74 years would survive another 10 years
compared with 57% of similarly aged men in Sweden. The
differences in survival between Russian and Swedish women
were smaller but also clearly marked.

Figure 2 and the table show prevalence of poor self rated
health in the two surveys: in a national Russian population sam-
ple and in a community sample in southern Sweden. Until the
age of about 55-59 years in men and 50-54 years in women, the
prevalence of poor health is similar in the two populations. After
those ages, the rates of poor health remain about stable in Swe-

den but increase rapidly with age in Russia. Physical functioning
shows a similar picture (fig 3 and table). The mean scores were
similar until the age group 45-49 years in men and 35-39 years
in women but thereafter the decline with age was much faster in
Russia than in Sweden. In both sexes, the slopes of age related
decline in health and functioning were significantly steeper in
Russia than in Sweden (all P values < 0.001).

In the age group 45-49 years, 99% of Russian men and 97%
of Swedish men and 89% of Russian women and 94% of Swed-
ish women were free of disability. By combining the life tables
with the survey data, we estimated the proportion of people both
alive and without disability between the ages of 45-49 and 70-74
years in each country, relative to the 45-49 year age group (fig 4).
The differences between Russia and Sweden were remarkable.
Assuming again that these were data for a cohort, 65% of healthy
45-49 year old Swedish men would be alive and without disabil-
ity 25 years later compared with only 17% of Russian men. The
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Fig 1 Proportion of people alive in each five year age group, relative to age
group 45-49 years, in Russian and Swedish men and women (based on national
life tables)
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Fig 2 Prevalence of poor self rated health by age group and sex in Russia and
Sweden
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difference was similar among women: 65% in Sweden compared
with 22% in Russia. The differences between the two countries
were due to high rates of both death and disability in Russia, with
death rate contributing more to differences in men and disability
rate more to differences in women (fig 5).

Discussion
In these cross sectional data, we found a much steeper age
related decline in health and functioning in Russia than in Swe-
den, resulting in much worse health and functional status in eld-
erly Russians compared with elderly Swedes. The combination of
high mortality and high disability results in a huge difference in
the estimated survival without disability in people from their late
40s to mid-70s between the two countries.

Though self rated health is a purely subjective measure,
physical functioning score is based on 10 relatively specific ques-
tions and is less prone to reporting bias. The SF-36, the source of
the questions on physical functioning, has been validated against
clinical end points in many populations, including Russian. We
also considered the possibility that the different methodology
(interviews in Russia and postal survey in Sweden) could have
led to differential reporting of disability. One would expect that
such bias would affect all age groups. However, the levels of both

Age specific differences in self rated health and physical functioning between Russia and Sweden, with 95% confidence intervals

Age group

Men Women

Sweden Russia Difference (95% CI)* Sweden Russia Difference (95% CI)*

Poor self rated health (%)

20-24 4.8 5.6 −0.8 (−6.6 to 5.0) 9.8 9.2 0.6 (−6.5 to 7.6)

25-29 7.3 6.5 0.8 (−5.3 to 6.9) 8.7 5.3 3.4 (−2.9 to 9.8)

30-34 6.2 1.8 4.4 (1.7 to 8.6) 11.3 9.1 2.2 (−5.3 to 9.7)

35-39 13.8 15.7 −1.9 (−11.1 to 7.3) 13.1 5.5 7.6 (2.0 to 13.2)

40-44 15.2 10.3 4.9 (−2.1 to 12.0) 15.3 17.3 −2.0 (−10.8 to 6.9)

45-49 15.6 16.7 −1.1 (−10.4 to 8.2) 17.8 22.8 −5.0 (−14.2 to 4.2)

50-54 17.0 19.0 −2.0 (−11.2 to 7.3) 21.1 20.0 1.1 (−8.5 to 10.8)

55-59 23.2 25.5 −2.3 (−14.8 to 10.3) 27.1 42.9 −15.8 (−27.0 to −4.5)

60-64 22.4 33.3 −10.9 (−24.2 to 2.3) 27.7 57.1 −29.4 (−41.8 to −17.1)

65-69 22.2 42.5 −20.3 (−36.3 to −4.4) 27.6 64.8 −37.2 (−49.1 to −25.3)

70-74 26.0 52.4 −26.4 (−48.3 to −4.5) 32.2 67.4 −35.2 (−50.1 to −20.3)

Physical functioning (mean score)

20-24 95.6 95.6 0.0 (−4.2 to 4.2) 96.1 96.1 0.0 (−4.4 to 4.3)

25-29 97.4 94.2 3.1 (−2.7 to 8.9) 94.4 94.1 0.3 (−6.3 to 6.9)

30-34 95.1 96.5 −1.4 (−7.6 to 4.8) 92.8 91.1 1.8 (−4.6 to 8.2)

35-39 93.6 93.9 −0.2 (−6.1 to 5.7) 91.8 90.4 1.4 (−4.6 to 7.3)

40-44 94.0 92.4 1.5 (−4.0 to 7.1) 91.1 84.7 6.5 (0.4 to 12.6)

45-49 92.2 93.1 −0.9 (−6.7 to 5.0) 88.9 79.8 9.1 (3.2 to 15.0)

50-54 91.5 85.4 6.0 (0.3 to 11.7) 85.6 77.1 8.6 (2.4 to 14.7)

55-59 86.5 83.1 3.4 (−2.9 to 9.8) 81.4 66.7 14.7 (8.7 to 20.8)

60-64 82.8 67.7 15.2 (8.9 to 21.4) 78.5 61.7 16.9 (10.5 to 23.2)

65-69 83.2 67.9 15.3 (8.5 to 22.1) 73.4 53.4 20.0 (13.7 to 26.4)

70-74 76.3 61.4 14.9 (6.5 to 23.2) 68.1 46.9 21.2 (13.9 to 28.4)

*P<0.001 for increase in difference between populations with increasing age for both end points in both sexes.
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Fig 3 Mean score of physical functioning by age group in Russian and Swedish
men and women
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self rated health and physical functioning were similar in the two
populations in younger people and only started to diverge after
the age of 40 or 50 years. At least for self rated health, the rates
of poor health in this study are, if anything, higher than in a
Swedish national interview study of people aged 55-74 years.13 In
another survey comparing 50 year old men in Sweden and
Lithuania, which used slightly different terminology, the
differences in self rated health were even larger, with 7% of
Swedes and 45% of Lithuanians reporting health as “not very
good” or “not good at all.”14 This argues against under-reporting
of ill health in Sweden in our study. Moreover, as expected, the
differences between the two countries varied by sex, being
mainly due to mortality in men but disability in women. All this
strongly suggests that the differences in health and physical
functioning between the Russians and Swedes are genuine,
rather than a methodological artefact.

One issue with survival without disability and healthy life
expectancy is that they are based on data from people with a
particular history that may not be applicable to other
populations or cohorts. For example, the health status of 70 year
old Russians may reflect wartime conditions—this may be
particularly important given the increasingly recognised impor-
tance of effects throughout life.15 Extrapolation to future cohorts
may therefore be problematic, and the interpretation of our
results needs to be cautious. We have focused on temporary dif-
ferences between the two countries and have refrained from
explicit predictions of future survival.

Our findings are consistent with results from the WHO
healthy life expectancy project.16 17 On the basis of different data
and methods, the healthy (that is, free of disability) life
expectancy at age 60 years was 16.5 years in Swedish men and
8.5 years in Russian men; among women the figures were 18.5
and 12.7 years, respectively. These results show that the low life
expectancy in Russia does not provide a full picture of the
burden of ill health, as represented by the high rates of poor
health and disability in this study and high rates of non-fatal car-
diovascular disease reported by others.1 2 The alarming rates of
disability in older men and women show that the health crisis in
Russia is not confined to middle aged men. More generally, our
data are consistent with recent evidence suggesting a decline of
lifetime morbidity with increasing longevity.7 While this cross
sectional comparison cannot replace longitudinal studies of the
changes in mortality and health, the results support the view that
extending length of life does not necessarily lead to high rates of
disability at older ages.
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What is already known on this topic

Russia has one of the lowest life expectancies in the
industrialised world

Most attention has been given to death rates of middle age
men with little interest in the health of older people in
Russia

Disability levels in Russia have not been systematically
studied

What this study adds

High levels of disability exist in elderly Russians

The age related decline in health and physical functioning
is much faster in older men and women in Russia than in
Sweden

In middle aged and older Russians survival without
disability is about one third of that in Sweden
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