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Self rating of health is associated with stressful life
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Abstract
Study objective—To compare the health
status and factors influencing the health of
populations that had previously lived
under diVerent political systems.
Design—Cross sectional health and social
survey using postal interviews. The relation between self reported health and
psychosocial factors (stressful life events,
social support, education, health promoting life style and health endangering behaviour) was investigated. To determine EastWest diVerences a logistic regression
model including interaction terms was
fitted.
Setting—East and West Berlin shortly
after reunification 1991.
Participants—Representative sample of
4430 Berlin residents aged 18 years and
over (response rate 63%).
Results—Of all respondents, 15.4% rated
their health as unsatisfactory. Residents of
East Berlin rated their health more frequently as unsatisfactory than residents of
West Berlin (Orage adjusted= 1.29, 95%CI 1.08,
1.52), these diVerences occurred predominantly in the over 60 years age group.
Logistic regression showed significant independent eVects of stressful life events,
social support, education, and health promoting life style on self rated health. The
eVects of education and health promoting
life style were observed to be more
pronounced in the western part of Berlin.
Old age and female sex showed a stronger
association with unsatisfactory health status in the eastern part of Berlin.
Conclusions—For subjects aged over 60
years there was evidence that living in the
former East Berlin had an adverse eVect
on health compared with West Berlin. The
impact of education and a health promoting lifestyle on self rated health seemed to
be weaker in a former socialist society
compared with that of a Western democracy. This study supports an “additive
model“ rather than a “buVering model”
in explaining the eVects of psychosocial
factors on health.
(J Epidemiol Community Health 2000;54:575–580)

Self rating of health is an important indicator of
general health1–4 and has proved to be a useful
instrument for national and transnational
epidemiological studies on inequalities in
health.5–7 Though unfeasible until the end of
the cold war in 1989, comparisons of self
ratings of health within and between the
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socially and politically divergent populations of
East and West Berlin would have been of
particular interest as confounding factors
would have been reduced because of their geographical and cultural proximity.
Residents of the former East experienced
relative deprivation in comparison with the
former West with a lower standard of living and
lower spending per capita on health care.8 However, data on objective health indicators, such as
life expectancy, showed that diVerences between
East and West Berlin were minor.9 The far
reaching changes resulting from reunification
were observed to have little impact on health.10–12
This lead to the assumption that almost equal
self rated health status would be observed
among residents of East and West Berlin.
Previous studies have repeatedly found that
psychosocial factors such as stress and disposal
of resources influence health status. Much of the
research on stressful life events,13 14 socioeconomic status,15 social support,16 17 and lifestyle
factors18–20 has been undertaken in Western societies. The majority of the established stressful
life events relate to unemployment or financial
problems and were almost unknown in socialist
societies. The principles of the socialist ideology
included the levelling out of social class diVerences and the buttressing of state institutions to
diminish reliance on social support from the
“unobservable” nuclear family. In the socialist
society less emphasis was laid on the person’s
responsibility for their own health and happiness
(such as lifestyle factors). Consequently, psychosocial factors were expected to be less predictive
for inequalities in health in East Berlin compared with West Berlin.
Conflicting findings can be observed in the
study of the interplay between psychosocial
factors and their eVects on health.21 The
majority of obtained results provide evidence
to support the “additive model” where both
stressors and resources have an independent
eVect on health.13 However, some studies have
found that resources do not exert a protective
eVect unless stressors are also present, confirming the “buVering model”.22 In this paper it has
been assumed that an additive model applies to
the respective populations of Berlin.
East-West comparisons provide an important
means to test the generalisability of previous
sociomedical research undertaken in Western
societies to societies in transition and potentially
developing countries. The aim of this study was
to test the following hypotheses: (a) similar
overall health status in East compared with West
Berlin would be observed shortly after the fall
of the wall; (b) psychosocial factors such as

J Epidemiol Community Health: first published as 10.1136/jech.54.8.575 on 1 August 2000. Downloaded from http://jech.bmj.com/ on December 7, 2022 by guest. Protected by copyright.

J Epidemiol Community Health 2000;54:575–580

Hillen, Schaub, Hiestermann, et al

stressful life events, education and social support
would show stronger association with health in
West Berlin compared with East Berlin; and (c)
combined eVects of stress and resources on
health would not be apparent in East or West
Berlin.
Methods
SAMPLE

In 1991, a representative Berlin Health and
Social Survey was conducted for the Berlin
Senatorial Administration for Health and
Social Services by the Epidemiologische Forschung Berlin (EFB). A mailed questionnaire
was sent to German residents of Berlin older
than 18 years randomly chosen from the population registry (=original sample). This was
followed by telephone reminders to nonresponders. Persons aged 60 years or older
were oversampled to allow a detailed analysis
according to age and sex (table 1). In total,
4430 completed questionnaires were received
(=final sample). The overall responserate was
63%. The survey was representative of
1 543 835 residents aged 18 years and over in
West Berlin, of whom 459 473 (29.8%) were
over 60 years, and 857 957 residents aged over
18 years in East Berlin, of whom 191 470
(22.3%) were over 60 years
Very few diVerences were observed in the
distributions of sampling characteristics (age,
sex, and area of residence) between the final
sample and the original sample.23 The proportion of widowed persons and the number of
diabetics in the final sample were in agreement
with expected values from other demographic
surveys and a diabetes register.
A telephone follow up was carried out to
investigate reasons for non-response. This
exercise was limited to West Berlin because of
the widespread lack of telephone connections
in East Berlin. Though analysis revealed diVerences in prevalence of functional limitations
between responders and non-responders in the
over 60 years age group, diVerences were negligible among younger subjects. As similar
information was not available for East Berlin,
and as conservative estimates of the prevalence
of disability and poor health should be derived,
the present analysis made no correction for the
under-representation of functional limitations
Weighting factors were calculated to correct
for diVerences regarding age, sex and area of
residence between the original and the final
sample.

Table 1
rates

MEASUREMENTS

STATISTICAL ANALYSIS

(1) The self rated health status was based on
the participants response to the question “How
would you describe your present health status?

Prevalence rates were calculated using
weighted data as described above. When inference statistics was performed data were not
weighted. Odds ratios (OR) were determined
by logistic regression. Statistical significance of
interactions among variables was examined by
the likelihood ratio test statistic. Interactions
leading to a significant improvement over the
main eVects only model were included to the
final logistic regression model. In the presence
of interaction odds ratios were estimated as
reported elsewhere.24 The data analysis was
performed by SPSS for Windows Version 6.0.

Number of participants included in the study by age, sex and region and response

18–60 years
>60 years
Total

Excellent, good, satisfactory, poor, bad”. For
dichotomous analysis, self ratings of health
were divided into “at least satisfactory” (excellent, good, satisfactory) and “unsatisfactory”
(poor, bad).
(2) Stressful life events: an inventory of 10
stressful life events was constructed based on
the inventory developed by Rosengrens13: (a)
caregiver to a dependant person during the
past year, (b) worries about family members,
(c) death of a spouse within the past year, (d)
divorce within the past year, (e) change of residence within the past year, (f) insuYcient recognition at the workplace, (g) current unemployment, (h) threatening loss of employment,
(i) dissatisfaction with financial situation, and
(j) feelings of being overcharged.
(3) Resources: social support was represented
by the presence or absence of an sympathetic
partner and satisfactory extrafamilial social contacts. Participants were classified as having a
sympathetic partner if, firstly, they were living
together with a spouse or partner and, secondly,
they felt their partner to be suYciently caring.
Extrafamilial social contacts were regarded as
satisfactory if, firstly, participants reported
having a friend outside of the household they
could not do without, and, secondly, they felt
generally satisfied with their relationships with
friends, neighbours and acquaintances.
Education was represented by the length of
formal schooling. Participants were classified
into three groups: less than Grade 10, Grade 10
equivalent, and more than Grade 10.
Health promoting practices were coded
when participants reported (a) having regular
physical exercise for at least “1 to 2 hours per
week”, (b) setting suYcient time aside for
relaxation “always” or “very frequent”, (c) taking exercise in the fresh air “regular” or “very
often”, and (d) having participated at least
“once” in health promotion programmes. Participants were grouped into those with “3–4”,
“1–2”, and “none” health promoting practices.
Health endangering behaviour was represented by current smoking status, alcohol
intake (men more than 60 mg of alcohol per
day and women more than 20 mg per day) and
presence of obesity (body mass index >25
kg/m2). The number of adverse habits and conditions reported by participants were also
counted up.
Three age groups were constructed: 18 to 39
years, 40 to 60 years, and over 60 years.

West Berlin

East Berlin

Response
rate (%)

n (total)

n (male)

Response
rate (%)

n (total)

n (male)

64.1
59.0
62.6

1803
1100
2903

905
437
1342

63.4
66.1
64.4

1054
473
1527

489
185
674
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Figure 1 Self rated health status of 4430 Berlin residents by sex and residence in West or
East Berlin shortly after German reunification.
Table 2 Odds ratios of unsatisfactory self rated health
status for residents of East Berlin compared with residents of
West Berlin shortly after German reunification
Age group

OR

95% CI

<40
40–60
>60
Total

1.05*
0.97*
1.42*
1.29†

0.70, 1.60
0.72, 1.31
1.12, 1.80
1.08, 1.52

*Adjusted for sex. †Adjusted for age (continuous values) and
sex.

Results
Health was rated as excellent by 9%, as good by
36.4%, as satisfactory by 39%, as poor by
12.4%, and as bad by 3.2% of the Berlin population aged over 18 years. When these results
were dichotomised, 15.6% of the participants
rated their health as unsatisfactory. Data on self
rated health are given by sex and region (West/
East Berlin) in figure 1.
After adjusting for age and sex, the odds ratio
of unsatisfactory self rated health status for
residents from East Berlin compared with
those from West Berlin was 1.29 (95% CI 1.08,
1.52). The age stratified analysis showed statis-

tically significant diVerences only in the age
group over 60 years (table 2).
Univariate associations between risk factors
and unsatisfactory self rated health status are
given separately for East and West Berlin in
table 3. Female sex and age were associated
with unsatisfactory health status in both parts
of Berlin. Subjects exposed to stressful life
events were at risk of reporting an unsatisfactory health status and the risk increased with
the number of these events. Results were similar concerning resources: higher levels of social
support, education and health promoting life
style were associated with lower odd ratios of
unsatisfactory health status. These psychosocial factors showed similar relations to self
rated health in East and West Berlin, but associations tended to be weaker in East Berlin,
particularly with regard to the health promoting lifestyle and education. Health endangering
behaviour was not related to self rating of
health in East or West Berlin.
Table 4 illustrates how self rated health was
influenced by diVerent levels of stress and
social support. After stratifying for region and
age, unsatisfactory health status tended to
relate to level of social support independently
of the exposition to stressful life events. This
was confirmed by the multivariate analysis,
where the likelihood ratio test statistic for the
interaction term “stressful life events/social
support” did not reach statistical significance.
Table 5 shows the multivariable logistic
regression model to predict self ratings of
health. The odds ratios for sex, age, education
and health promoting lifestyle are given
separately for East and West Berlin as they
showed significant interactions with region.
The psychosocial factors education and health
promoting life style were more strongly associated with unsatisfactory self rated health status

Table 3 Prevalence of risk factors and their univariate association with unsatisfactory self rated health status in West and
East Berlin shortly after German reunification
West Berlin
Risk/protective factor
Sex
Male
Female
Age (y)
<40
40–60
>60
Stressful life events
n=0
n=1–2
n=>3
Social support
Partner and friends
Partner or friends
No partner, no friends
Education
More than grade 10
Grade 10
Less than grade 10
Health promoting lifestyle
3–4 positive practices
1–2 positive practices
0 positive practices
Health endangering behaviour
0 negative habits
1–2 negative habits
3 negative habits

East Berlin

Prevalence§

OR¶

95% CI

Prevalence§

OR¶

95% CI

45.6%
54.4%

1
1.35*

1.10, 1.66

46.5%
53.5%

1
1.79*

1.34, 2.39

36.4%
32.8%
30.8%

1
2.67†
4.50†

1.95, 3.66
3.35, 6.04

46.6%
35.1%
18.3%

1
2.48†
6.00†

1.66, 3.71
4.11, 8.74

32.2%
49.3%
17.5%

1
1.88‡
2.81‡

1.48, 2.40
2.05, 3.85

18.6%
48.7%
32.6%

1
1.31‡
2.15‡

0.91, 1.89
1.40, 3.29

44.7%
46.3%
9.0%

1
1.41‡
2.68‡

1.13, 1.76
1.92, 3.73

50.6%
42.6%
6.8%

1
1.67‡
1.93‡

1.24, 2.25
1.13, 3.29

28.6%
29.2%
42.2%

1
1.52‡
1.69‡

1.11, 2.07
1.28, 2.25

33.3%
35.9%
30.8%

1
0.75‡
1.13‡

0.50, 1.12
0.80, 1.61

26.5%
60.6%
12.8%

1
2.28‡
2.86‡

1.70, 3.06
2.00, 4.11

18.4%
70.0%
11.6%

1
1.16‡
2.24‡

0.79, 1.70
1.37, 3.66

29.0%
68.4%
2.6%

1
1.32‡
1.13‡

1.04, 1.67
0.53, 2.39

30.9%
66.6%
2.5%

1
0.93‡
1.19‡

0.69, 1.26
0.47, 3.02

*Adjusted for age (continuous values), †adjusted for sex, ‡adjusted for age (continuous values) and sex, §data weighted, ¶data
unweighted.
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Table 4 Prevalence of unsatisfactory self rated health status stratified for region, age,
stressful life events and social support shortly after German reunification
Prevalence (%) of unsatisfactory self rated health
status by social support†
Region
West Berlin

Age (y)
<40
40–60
>60

East Berlin

<40
40–60
>60

Stressful life
events (n)

Partner and
friends

Partner or
friends

No partner,
no friends

0–2
>3
0–2
>3
0–2
>3
0–2
>3
0–2
>3
0–2
>3

3.4
9.3
9.4
30.3
19.2
25.0
4.3
13.0
10.0
12.8
20.4
30.0

5.7
12.0
17.6
25.8
26.7
28.9
6.3
8.5
15.7
29.8
39.4
36.4

8.9
12.8
32.1
25.0
45.3
61.5
6.9
20.0
14.3
40.0
46.7
50.0

†Data weighted.

Table 5 Multivariable logistic regression model to predict unsatisfactory self rated health
status among residents of West and East Berlin shortly after German reunification*
Overall
Risk factor

OR

Sex
Male
Female
Age (y)
<40
40–60
>60
Stressful life events
n=0
1
n=1–2
1.54
n=>3
2.18
Social support
Partner and friends
1
Partner or friends
1.47
No partner, no friends
2.33
Education
More than grade 10
Grade 10
Less than grade 10
Health promoting lifestyle
3–4 positive practices
1–2 positive practices
0 positive practices
Health endangering behaviour
0 negative habits
1
1–2 negative habits
1.02
3 negative habits
0.82

95% CI

West Berlin

East Berlin

OR

95% CI

OR

95% CI

1
1.16

0.94, 1.43

1
1.65

1.23, 2.21

1
2.75
4.59

1.98, 3.83
3.31, 6.36

2.32
5.69

1
2.12, 2.55
5.17, 6.26

1
1.47
1.54

1.07, 2.01
1.15, 2.06

1
0.71
1.23

0.59, 0.86
1.18, 1.29

1
2.23
2.88

1.65, 3.00
2.00, 4.13

1
1.25
2.53

0.70, 2.22
1.22, 5.24

1.25, 1.88
1.68, 2.83
1.22, 1.76
1.75, 3.11

0.84, 1.23
0.45, 1.48

*Odds ratios were obtained in a single logistic regression model including the following main
eVects and interaction terms: region, sex, age, stressful life events, social support, education, health
promoting lifestyle, health endangering behaviour, region* sex, region* age, region* education,
region* health promoting lifestyle. Only significant interaction terms (likelihood ratio test statistic: p<0.1) were included to the model.

in the western part of Berlin, whereas sex and
age showed stronger associations in the eastern
part of Berlin.

Discussion
German reunification enabled the first direct
comparison of the health status of two populations that had previously lived under diVerent
political and economic systems. The Berlin
Health and Social Survey in 1991 provided
data on a number of health, lifestyle and social
characteristics in a large representative sample
of East and West Berliners. This study focuses
on self ratings of health. As in most other studies, self rated health status was based on the
reply to one global question (“How would you
describe your current health status?”). This
measure of health status is attractively simple
and prospectively valid. It has previously been
shown to be predictive of objective health
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measures such as disease, health care services
use and mortality.2–4 25 26
In discussing the results, some limitations of
this study have to be considered. The study
examined the urban population of Berlin and it
is diYcult to say to what extent its results apply
to the entire population of Germany. Before
reunification East Berlin was the capital of East
Germany and experienced an influx of young
and healthy professionals, whereas West Berlin
was an appendix of West Germany undergoing
a less positive selective migration. This is
underlined by a higher life expectancy observed in the population of East Berlin
compared with the East German average in
1986, conversely this indicator was lower in the
West Berlin population than in West Germany
as a whole.27 28 However, there was a considerable westward migration of professionals
within Berlin after 1989.9 This could have
counterbalanced some of the aforementioned
selective migration. This study did not account
for migration.
Unfortunately data on social stratification
and self ratings of health before reunification
were not available for East Berlin, research of
this kind being unfeasible under the socialist
regime. Ideally, measurements of self rated
health status before and after reunification
would have been undertaken. This would have
enabled the diVerentiation to be made between
both the long term eVects of living in either
East or West Berlin and the short-term eVects
of German reunification.
The population of Berlin was found to have
similar health status to other European
countries,29 but worse than that of the United
States.7 30 As hypothesised, diVerences in the
prevalence of unsatisfactory self rated health
between East and West Berlin were relatively
small (OR= 1.29), they reached statistical
significance however. The explanation, why self
ratings of health in East and West Berlin were
similar, is threefold.
Firstly, there were no major diVerences in
health between the populations of East and
West Berlin before the fall of the wall. This is
reflected by a similar overall life expectancy in
both parts of Berlin at this time.27 The absence
of adverse health eVects from material deprivation in the former East Berlin could have been
a result of the following: (a) The selective
migration process as detailed earlier. (b) Previous research has shown equality in the
distribution of income to be associated with
positive self ratings of health independent of
the eVect of household income.5 International
comparisons reported exceptional equality in
the distribution of income for former East
Germany.31 (c) Unemployment and high job
strain are associated with poor health.32–34
Compared with West Berlin, employment rates
before reunification were higher and the job
strain was lower in former East Berlin, where
employment was provided for everyone who
wanted it.8 35
Secondly, the stress resulting from the fall of
the Berlin wall did not have a detrimental eVect
on the health of most East Berliners. This is
confirmed by other studies: (a) The cardiovas-
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cular risk factor profile remained stable between 1982 and 1994.12 (b) There was no
increase in mental illness relative to
reunification.10 (c) Life expectancy decreased
by 0.9 years in East Germany in 1990, and
reached the 1989 level again in 1992. However,
this was solely attributable to higher mortality
rates in men under 65 years. The increased
number of deaths among men under 45 years
were a result of road traYc accidents. Only in
men between 45 and 65 years mortality
increased attributable to ischaemic heart disease, possibly pointing towards higher stress
levels in this group.11
Thirdly, the optimistic expectations among
East Berliners after reunification could have
resulted in more positive self ratings of health.
This could have counterbalanced any minor
disadvantages in terms of objective health
status among East Berliners compared with
West Berliners. This applies in particular to
younger subjects, as previous research has
shown that positive mood induces better self
ratings of health in this age group.36 In elderly
subjects self ratings of health have been
reported to be relatively stable over time and
insensitive to topical changes.37 38
Only among subjects aged over 60 years
East/West diVerences in self ratings of health
reached significance. This is consistent with
mortality data showing lower survival rates in
East compared with West Berlin restricted to
elderly subjects.9 One explanation could be
that elderly subjects are more dependent on the
health care system and there was some
evidence that services were worse in the East.39
This study demonstrated that women rated
their health as being poorer than men. This
corresponds to the findings of most international research30 40 with the exception of one
German study.35 According to the obtained
logistic regression model, this finding cannot
be explained by a larger number of stressful life
events or by fewer resources. The association of
female sex with unsatisfactory perceived health
was more pronounced in East Berlin than in
West Berlin. This is in keeping with our own
data, which showed a higher prevalence of self
reported disability among women compared
with men in East Berlin (ORageadjusted= 1.72,
95%CI 1.19, 2.50), but not in West Berlin
(ORageadjusted= 0.98, 95%CI 0.77, 1.25, data not
shown). This might be because of the fact that
women in former East Germany more frequently had to go to work and bring up their
children at the same time (this strain was not
included in our stress inventory).
The majority of studies examining eVects of
the psychosocial factors on health have been
undertaken in Western societies and have used
objective health parameters (mortality, cardiovascular
morbidity)
as
dependent
variables.13 41–43 This study evaluated the relations between psychosocial factors and self rated
health in a Western democracy and a former
socialist society. It was observed that psychosocial factors contributed to an explanation of
inequalities in self rated health status within
both populations. A dose response relation
could be found, as the odds of an unsatisfactory
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KEY POINTS

x Ïnly in the over 60 years age group did
more East than West Berliners rate their
health as unsatisfactory shortly after the
fall of the wall.
x Female sex and old age (>60 years)
showed a stronger association with unsatisfactory self rated health in East than in
West Berlin.
x Inequalities in health relating to education and health promoting lifestyle were
less pronounced in the former socialist
society of East Berlin.
x The beneficial eVects of social support on
health were found to be independent of
the level of stressful life events.
x Health endangering behaviours (smoking, alcohol abuse, and overnutrition) did
not contribute to the explanation of
diVerences in self rated health.

health status increased with the level of stress
and decreased with the level of available
resources. It was hypothesised that the associations between psychosocial factors and self rated
health would be more pronounced in the Western part of Berlin. In the multivariate analysis,
however, East/West diVerences in the eVects of
stressful life events and social support did not
reach statistical significance. Apparently it did
not take long for comparatively “new” and
ubiquitous stressors like unemployment and
financial problems to exert their eVects on self
ratings of health in East Berlin. The lack of East/
West diVerences in the impact of social support
on health can be explained by failures of the
socialist regime to diminish reliance on the
nuclear family. Because of shortcomings in the
planned market system, East Germans were
forced to rely on informal social networks to
maintain everyday life.44
In accord with our hypothesis, social class
diVerences (education) in health were found to
be stronger in West than in East Berlin. The
former socialist regime preferred the working
classes and their members were often more
privileged than professional classes. This corresponds to other findings reporting poorer
health and health care provisions particularly
in members of the professional classes in the
former East.45 The beneficial eVects of a health
promoting lifestyle were also found to be more
pronounced in West than in East Berlin. This
might be explained by the fact that more people in the West considered fitness to be important and participated in mass sports.8 46
East/West diVerences in the associations
between psychosocial factors and health were
observed to lie in the magnitude, rather than in
the kind, of association. Because of this, the
results of previous research on psychosocial
factors and health undertaken in Western societies seems, with some reservations, also to
apply to societies in transition.
The negative influence of a health endangering behaviour (such as smoking, alcohol
consumption, overnutrition) on morbidity and
mortality has been shown repeatedly.47 In this
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study these negative behaviours were not associated with the participants’ perception of their
own health. This is consistent with previous
findings that report a lack of association
between self rated health and the coronary risk
profile.48 This could account for diYculties
experienced with preventative programmes
focusing on health endangering behaviour.
This study provides evidence that positive
health practices have a much greater eVect on
self rated health than adverse habits. This corresponds to target number fourteen of the
WHO’s “regional targets for health for all” to
support a health promoting life style.49
Evidence of an interactive eVect between
stressful life events and social support was also
investigated. Consistent with our hypothesis,
both subjects who were and those who were not
exposed to stressful life events, rated their
health status better when they had social
support. These findings were similar in both
East and West Berlin and provide evidence to
support the additive model, where both
stressors and social support have independent
eVects on health. As a result, population based
interventions reducing stress and improving
social support can be expected to have beneficial eVects for the majority of participants and
not only for certain risk groups.
Funding: the primary data collection was part of a study funded
and supervised by the magistrate of Berlin. The present analysis
and report of data was independent of sponsors.
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