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Political changes and trends in cardiovascular
risk factors in the Czech Republic, 1985-92

Martin Bobak, Zdenka Skodova, Zbynek Pisa, Rudolf Poledne, Michael Marmot

Abstract
Background-Mortality from cardio-
vascular diseases is substantially higher in
central and eastern Europe than in the
west. After the fall of communism, these
countries have undergone radical changes
in their political, social, and economic en-
vironments but little is known about the
impact of these changes on health be-
haviours or risk factors. Data from the
Czech Republic, a country whose mor-
tality rates from cardiovascular diseases
are among the highest, were analysed in
this report.
Objectives-To examine the trends in
cardiovascular risk factors in Czech popu-
lation over the last decade during which a
major and sudden change of the political
and social system occurred in 1989, and
whether the trends differed in relation to
age and educational group.
Design andsetting -Data from three cross
sectional surveys conducted in 1985, 1988,
and 1992 as a part of the MONICA project
were analysed. The surveys examined ran-
dom samples of men and women aged
25-64 in six Czech districts and measured
the following risk factors: smoking, blood
pressure, body mass index (BMI), and
total and high density lipoprotein (HDL)
cholesterol.
Results-The numbers of subjects (re-
sponse rate) examined were 2573 (84%) in
1985, 2769 (87%) in 1988, and 2353 (73%)
in 1992. Total cholesterol and body mass
index increased between 1985 and 1988 and
decreased between 1988 and 1992. The pre-
valence of smoking was declining slightly
in men between 1985 and 1992 but re-
mained stable in women. There were only
small changes in blood pressure. The de-
cline in cholesterol and BMI in 1988-92
may be related to changes in foods con-
sumption after the price deregulation in
1991. An improvement in risk profile was
more pronounced in younger age groups,
and the declines in cholesterol and obesity
were substantially larger in men and
women with higher education. By con-
trast, there was an increase in smoking in
women educated only to primary level.
Conclusion-Substantial changes in cho-
lesterol, obesity, and women's smoking oc-
curred in the Czech population after the
political changes in 1989. Although a
causal association cannot be claimed, na-
tional trends in foods consumption are
consistent with changes in blood lipids and

obesity. Further monitoring of trends is
required to confirm these trends.

(J7 Epidemiol Community Health 1997;51:272-277)

Life expectancy in countries of central and
eastern Europe (CCEE) is substantially lower
than in western Europe.' The gap has largely
developed over the last several decades, and
most of it is caused by high mortality from
cardiovascular diseases (CVD) .2 It is com-
monly accepted that life style (high levels of
smoking, alcohol consumption, and low phys-
ical activity) and diet (high intakes of saturated
fats or low intakes of fresh fruit and vegetables)
are at least partly responsible for the high
mortality.234 As the levels of risk factors (as
well as rates of CVD) are closely related to
socioeconomic factors, the social and political
circumstances in these countries probably un-
derlay the postwar trends in mortality pattern
in the CCEE.

Since the beginning of the political and eco-
nomic reforms in 1989, circumstances in the
CCEE have changed dramatically and their
populations have been exposed to a new social
environment.5 Available information suggests
that several patterns of mortality trends
emerged in the post-1989 period in the region,
depending on the social impact of the reforms:
mortality increased dramatically in the former
Soviet Union, previous trends continued in
most other CCEE, and decreased in Poland
and the former Czechoslovakia.5
The Czech Republic has had the highest

mortality among industrialised countries and
the highest mortality from coronary heart dis-
ease in Europe in 1991 (WHO Health for All
database). Mortality from all causes (driven by
CVD) reached its peak in the mid 1980s and
has been declining since, except for an increase
in men in 1990 (fig 1). Data from three Czech
MONICA surveys in 1985, 1988, and 1992
have provided us with the opportunity to study
trends in cardiovascular risk factors over the
last decade and to investigate whether different
segments of the population are differentially
susceptible to the social changes. The data
allowed to assess the trends by sex, age, and
education.

Methods
The MONICA project is a WHO coordinated
study set up in 38 centres in 26 countries
to monitor trends in CVD mortality and risk
factors (smoking, cholesterol, blood pressure
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Table 1 Levels of risk factors in 1985, 1988, and 1992 MONICA surveys in the Czech
Republic. Men and women 25-64 years old, age standardised.

Sex 1985 1988 1992

No of subjects (response rate in %) M 1256 (82) 1357 (86) 1141 (71)
F 1317 (85) 1412 (88) 1212 (75)

Total cholesterol (mmol/l) M 6.21 6.28 5.96***
F 6.19 6.23 5.96***

HDL cholesterol (mmol/l) M 1.35 1.32 1.31
F 1.57 1.56 1.51***

HDIJtotal cholesterol ratio M 0.23 0.22 0.23***
F 0.26 0.26 0.26

BMI (kg/M2) M 26.9 27.6 27.2**
F 27.2 27.6 26.8***

Diastolic BP (mm Hg) M 85.8 84.3 86.1***
F 82.6 81.4 82.6**

Systolic BP (mm Hg) M 135.6 134.5 134.7
F 131.8 130.8 130.5

Smoking prevalence (%) M 45% 42% 40%
F 24% 24% 23%

Statistical significance of differences between 1988 and 1992: *p<0.05, **p<0.01, ***p<0.001.

and obesity) over a 10 year period.6 During this
period, each centre conducted three surveys in
samples ofits study population, and organised a
register ofmyocardial infarctions. In the Czech
Republic, the MONICA study was run in six
districts, and data collected in these districts
in 1985, 1988, and 1992 were used for the
present analysis.
For each survey, a new random sample of

the population of the selected six districts aged
25-64, stratified for age and sex, was drawn
from population register. CVD risk factors were
measured by questionnaire, physical ex-
amination, and in blood samples, following
the MONICA protocol identical in all three
surveys.6 Participants were classified as current
smokers if they currently smoked at least one
cigarette daily. Blood pressure was measured
twice with a mercury sphygmomanometer in
seated subjects after at least five minutes' rest.
Manometers scaled by 5 mmHg were used in
the first two surveys; because of the preference
of digits ending by 5 and 0, devices scaled by
2 mmHg were used in the last survey. Systolic
pressure was recorded as Korotkoff phase I
sound and diastolic pressure as the phase V.

0

._

The mean of the two values was used in these
analyses. Height and weight were measured in
subjects undressed to underwear and without
shoes, and body mass index (BMI) was cal-
culated as weight (in kg) divided by square of
height (in m). Blood samples were taken after
overnight fasting, and total and high density
lipoprotein (HDL) cholesterol in serum were

analysed in the Institute of Clinical and Ex-
perimental Medicine in Prague using an en-
zymatic method (Boehringer Mannheim). All
three surveys were conducted in same time of
the year by special teams of physicians and
nurses centrally trained in the examination pro-
cedures.
Mean values for continuous variables were

adjusted for age by generalised linear models
in SAS.7 The prevalence ofsmoking was stand-
ardised for age using the direct method, with
the pooled population of all three survey as the
standard. Because the change in the social
system in 1989 occurred suddenly, the p values
are presented for the changes between 1988
and 1992 rather than for trends 1985-92.

Results
Altogether, 7695 persons were examined in
the three surveys. The response rate declined

Co
0

Year

Figure 1 Trends in mortality in the Czech Republic from 1983-93 (all ages, age standardised) for men and women.

KEY POINTS
*Mean blood cholesterol and body mass
index decreased in the Czech Republic be-
tween 1988 and 1992 during a period of
profound and sudden political, social, and
economic changes.
*The decline in cholesterol was largest in
younger and better educated people.
* These changes may reflect an increase in
prices offoods, particularly of animal origin,
and wider choice of foods such as fruits,
vegetables, and vegetable oils.
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Table 2 Risk factors in relation to age group in the Czech MONICA study 1985-92

Age Men Women
group
(y) 1985 1988 1992 1985 1988 1992

Total cholesterol (mmol/l) 25-34 5.72 5.87 5.30*** 5.47 5.59 5.15**
35-44 6.34 6.20 6.04 5.95 5.95 5.55***
45-54 6.40 6.60 6.34* 6.55 6.48 6.27*
55-64 6.39 6.44 6.15** 6.78 6.89 6.87

HDL cholesterol (mmol/l) 25-34 1.35 1.35 1.36 1.60 1.61 1.52**
35-44 1.35 1.32 1.31 1.55 1.54 1.52
45-54 1.33 1.32 1.30 1.57 1.54 1.52
55-64 1.35 1.31 1.29 1.55 1.54 1.48*

HDLJtotal cholesterol 25-34 0.25 0.24 0.27** 0.30 0.30 0.30
35-44 0.22 0.22 0.23 0.27 0.27 0.28**
45-54 0.22 0.21 0.21 0.25 0.24 0.25
55-64 0.22 0.21 0.22 0.24 0.23 0.22*

BMI (kg/m2) 25-34 25.5 26.2 25.5* 23.6 24.3 23.6*
35-44 26.7 27.1 26.9 26.4 26.9 25.8**
45-54 27.6 28.0 27.8 28.5 28.9 28.2*
55-64 27.9 29.0 28.6 30.1 30.4 29.6*

Diastolic BP (mm Hg) 25-34 81.3 80.0 80.8 75.1 74.5 75.3
35-44 84.8 82.8 85.0** 81.4 79.3 79.0
45-54 88.7 86.5 89.4** 85.2 84.4 86.9**
55-64 88.2 87.9 89.3 88.7 87.6 89.1

Systolic BP (mm Hg) 25-34 125.7 125.5 123.9 116.6 116.0 116.0
35-44 129.9 128.3 128.3 126.0 124.3 121.2**
45-54 140.1 137.7 140.5 136.0 135.8 137.2
55-64 146.6 146.6 146.0 148.6 147.0 147.9

Current smoking (%) 25-34 53 50 45 35 32 31
35-44 56 49 48 36 34 34
45-54 41 43 44 18 20 27*
55-64 36 29 29 10 11 9

Statistical significance of differences between 1988 and 1992: *p<0.05, **p<0.01, ***p<0.001.

notably in 1992 (76%) compared with 1988
(87%), and was slightly higher in women than
in men (table 1). Table 1 also shows age
adjusted prevalence or means of blood pres-
sure, total cholesterol, HDL cholesterol, BMI,
weight for hight ratio (WHR), and smoking
in 1985, 1988, and 1992. The prevalence of
smoking did not change substantially during
the study period. There was a small decline
in blood pressure between 1985 and 1988,
followed by an increase in diastolic blood pres-
sure in 1992. Total cholesterol increased
slightly between 1985 and 1988 and declined
afterwards. Between 1988 and 1992, mean
total cholesterol decreased by 0.34 mmol/I in
men and by 0.27 mmol/l in women. Although
HDL cholesterol also decreased slightly, the
ratio of HDL to total cholesterol increased.
These biochemical changes were accompanied
by changes body mass index which increased
between 1985 and 1988 and fell by 0.4 in men

and 0.8 in women between 1988 and 1992.
At the average height of the population, this
corresponds to a mean weight loss of 1.2 kg
in men and 2.1 kg in women. Despite this
reduction, the 1992 levels in men were higher
than in 1985.
The changes in cholesterol were more pro-

nounced in the youngest age groups (table 2).
The decrease in total cholesterol between 1988
and 1992 in men was 0.56 mmol in 25-34 year

olds compared with 0.24 in 45-54 year olds.
This contrast was in even larger in
women 0.57 mmol/l in the age group 25-34
years compared with 0.01 mmol/l in those aged
55-64. BMI declined significantly in all age

groups in women but only in the youngest men.
The decline in smoking in men seemed to be
steeper in the youngest age group while the
prevalence in the age group 45-54 was in-
creasing in both genders between 1985 and
1992.
Table 3 shows the levels of risk factors in the

three surveys in relation to educational group.

The fall in total cholesterol between 1988 and
1992 was largest in secondary and university
educated subjects and smallest in primary edu-
cated persons. In the university educated, cho-
lesterol has been declining since 1985. The
decrease in BMI between 1988 and 1992 was

largest in secondary school educated men and
university educated women. Changes in blood
pressure were small in all strata. The prevalence
of smoking in men and women with secondary
and university education and in primary edu-
cated men decreased between 1985 and 1992
but increased in primary school educated
women.

Discussion
Between 1988 and 1992, several changes in
cardiovascular risk factors were observed in
the Czech population during a period which
coincided with major social changes in the
country. Blood lipids and obesity declined sub-
stantially in both sexes and the prevalence of
smoking declined in all men and in women

Table 3 Risk factors in relation to education in the Czech MONICA study 1985 1992, age adjusted means
(prevalence of current smoking)

Education Men Women

1985 1988 1992 1985 1988 1992

Total cholesterol (mmolI1) Primary 6.19 6.27 6.04*** 6.20 6.22 6.02***
Secondary 6.29 6.36 5.89*** 6.16 6.33 5.89***
University 6.21 6.14 5.67*** 6.13 5.90 5.66

HDL cholesterol (mmol/l) Primary 1.36 1.33 1.33 1.54 1.53 1.50*
Secondary 1.32 1.30 1.29 1.60 1.59 1.52*
University 1.34 1.30 1.26 1.67 1.62 1.50

HDL/total cholesterol ratio Primary 0.23 0.22 0.23** 0.26 0.25 0.25
Secondary 0.22 0.21 0.23** 0.27 0.26 0.27
University 0.22 0.22 0.23 0.28 0.28 0.28

BMI (kg/m2) Primary 27.2 27.7 27.4 27.7 28.1 27.5*
Secondary 26.6 27.5 27.0 26.2 26.5 25.7*
University 26.3 27.0 26.9 25.0 26.8 24.8*

Diastolic BP (mm Hg) Primary 86.3 84.4 86.3*** 83.5 81.8 83.2**
Secondary 85.2 84.9 86.1 80.7 80.8 81.9
University 82.8 81.7 85.5** 80.2 81.6 80.8

Systolic BP (mm Hg) Primary 137.1 135.5 135.7 133.3 131.1 132.0
Secondary 133.6 133.9 133.7 127.6 130.1 128.8
University 129.8 128.3 131.6 126.5 130.0 125.4

Current smoking (%) Primary 51 46 46 24 25 30
Secondary 41 37 38 24 21 19
University 29 27 21 20 12 11

Statistical significance of differences between 1988 and 1992: *p<0.05, **p<0.01, ***p<0.001.
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Figure 2 Trends in total energy intake and consumption ofproteins and fats in th
Czech Republic, 1984-92.

with secondary and university educatio
contrast, there was a small increase in dia
blood pressure and a considerable incre.
prevalence ofsmoking in women with lo,
cation. The favourable changes were
in younger people and in those with I
education.

Several issues need to be taken into ac
when interpreting these results. First, our

ings are based on cross sectional surveys, i

than prospective observations of a cohi
individuals. It is possible that a cohort
(unrelated to the social changes after
affected the levels of risk factors. Althoug
possibility cannot be discarded, no such:
possibly related to risk factors could be
tified, and the four years between 198E
1992 seem to be too short a period to intr(
a major cohort effect.
The lower response rate in 1992 is a pot

problem. Studies elsewhere showed that
participants tend to have less favourable
status, and the improvement in risk p
found in 1992 could be due to self sele
of the more healthy into the study. A
questionnaire sent to non-participants in
(and returned by 73% of them) showec
non-participants smoked more frequently
those examined in the study, but no

differences were found in the history of h
tension or educational achievement. Ft

1500 non-participants had a lower BMI than par-
ticipants but this is probably due to un-
derestimation in self reporting.

It is difficult to quantify the extent to which
1000 the non-response influenced our findings. Our

calculations suggested that the prevalence of
smoking in 1992 could have been un-
derestimated by some 4%, but as there were
no differences between responders and non-

500 responders in education and self reported
hypertension, the bias in other factors is prob-
ably small. Moreover, non-participation in
1992 seemed to be positively related to eco-
nomic activity: Non-respondents stated that

!000 lack oftime due to work was the most common
reason for not attending the examination. The
lowest response rate in 1992 was recorded in
two districts on the borders with Austria and

500 Germany. A substantial proportion ofthe popu-
lation of these districts commutes to work in
Austria and Germany. As economically active
persons are probably more fit than the general
population, their non-participation would lead

°°° to overestimation of the ill health in the sample
and thus counterbalance the bias.

It is unlikely that the lower concentrations of
blood lipids found in 1992 are due to laboratory

100 bias. First, the laboratory used serves as a
WHO MONICA reference laboratory for lipid
analysis and is continuously standardised
against the Centres for Disease Control, At-
lanta. A systematic decrease in readings of the
magnitude observed in our study would soon
be discovered. Second, the decrease in lipids
was not uniformly distributed among the study

te subjects: it was related to age, sex, and edu-
cation. Finally, the decrease in blood lipids is
consistent with the drop in BMI, where such
measurement bias is virtually impossible.

sn. By Although the changes between 1988 and
astolic 1992 were our primary interest, the period
ase in 1985-88 needs to be addressed first. Cho-
N edu- lesterol and BMI increased during this period
larger while blood pressure and smoking showed a
better small and non significant decline. The 1980s,

until the 17 November 1989, could best be
,count described as a period of stagnation in terms of
rfind- social, economic, and political development.
rather There was no apparent increase in dis-
ort of illusionment or a decline in living standards in
effect the Czech Republic. In this context, we tend
1989) to see the 1985-88 changes in risk factors as a
;h this continuation of previous trends with, possibly,
factor a levelling off of the increase in smoking. Ad-
iden- mittedly, the lack of comparable data on risk
8 and factors collected before 1984 does not allow
oduce more objective conclusions. It has been argued

that the decrease in blood pressure in 1988
tential was due to a hypertension control programme
non- introduced in the MONICA districts after
health 1985.89
?rofile In contrast to Hungary or Poland, the change
ection of the political system in the Czech Republic
mail in November 1989 was sudden and, to our

L1992 knowledge, surprising for most people. Equally
d that sudden were the social and economic measures
ythan adopted by the new government, as well as
other their impact on the everyday life ofmost people.
iyper- It has been estimated that the real income of
emale Czech households in 1992 was some 25% lower
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additional change i,
the availability of fi
Although the interp
to our study popu

finding of a decrease
after 1989 is consist
evidence (national
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Other changes a

which may be relevai
in risk factors. Para
and key to understt
the decline of repre

widespread introdu
recreation and pers

in working patterms

proportion of the population employed in the
e fats private sector, and uncertainty about the avail-

ability of health services may have made people
more aware of their health. Opinion polls con-
ducted since 1990 have repeatedly shown
health as the most valued asset. This might
also have also contributed to the observed
changes in risk factors and diet. Previously
unknown job insecurity, despite low un-
employment (around 3%), together with the
substantial fall in real wages and less generous
social benefits might have also played a role,
although one would expect more unfavourable
effects of such changes on life style than those
found in our data. It has been suggested that
the collapse of the hypertension control pro-
gramme during decentralisation of health ser-
vices could be related to the small increase in
diastolic blood pressure."2
The decline in risk factors found in the Czech

Republic may be part of a similar trend found
in some west European countries, 13141516 al-
though cholesterol levels did not decline in
all populations.'617 In Germany, the western
country most similar to the Czech Republic,
small increases in total cholesterol and BMI

I were observed between 1984 and 1991, at a
89 90 91 92 time of a 19% decline in CVD mortality, and

available data suggest an even more substantial
increase in cholesterol since the early 1970sf1'

al and vegetable fats in the German trends in smoking, on the other hand,
were more similar to those observed in the
Czech population in that the changes in men
were more favourable then in women.'7 This

line, or at least change, in also seems to support the possible association
s a logical result of these between social changes and the subsequent fall

in cholesterol and BMI in Czech data.
both prices of foods and Only limited knowledge exists on whether
liberalised. Consequently, similar changes occurred in other CCEE. In-

1I products have risen dra- take of fats, cholesterol, and total energy de-
lquality vegetable fats be- creased in Warsaw where the social changes
ible and relatively cheap. affected the population in a similar way but
in aggressive advertisement blood lipids did not decline (Professor Rywik,
.g vegetable oils and mar- personal communication). Total cholesterol
changes in consumption. further increased in the rural area of Tar-
turated fat and animal pro- nobrzeg, Poland, where the majority of the
r 1990 (fig 2) while the population were farmers who supplied their
retable fat, vegetables, and own food (Dr Pajak, personal communication).
Consumption of vegetable Both Polish MONICA centres observed an
ise before but it accelerated increase in smoking, particularly in subjects
1989 (fig 3). The average with low education. In the former East Ger-
ption of butter has fallen many, a small increase in the total caloric intake
39 to an estimated 5.4 kg was observed after unification, with a shift of
Lal reports suggest that an caloric intake from fats to carbohydrates 18 and
s less seasonal variation in an increase in vitamins intake.'9 On the other
resh vegetables and fruits. hand, there was no improvement in risk factors
oolation from national data after the unification, and prevalence of smoking
lation needs caution, our and mean levels of blood pressure and cho-
in blood lipids and obesity lesterol (in women) increased in younger age

:ent with the circumstantial groups.20 This may be related to the fact that
trends in consumption of the political changes made, at least initially,
after the political changes). the East German population relatively more
also occurred after 1989 affluent and did not limit their spending on
nt in explaining the changes food. In general, observations from other
illel to economic changes, CCEE are consistent with the important role
anding the revolution, was of social conditions and economic incentives for
~ssive central control. The changes in risk factors observed at population
iction of western styles of level.
,onal appearance, changes The trends in educational differentials in risk
related to increasing the factors are also important. In 1992, there was

276



Trends in cardiovascular risk factors in the Czech Republic

a gradient in all risk factors in both genders,
with the most unfavourable levels in the lowest
educational group. In the case of cholesterol,
the gradient has developed over the last five
years, as did the differences in smoking among
women. This suggests that the socioeconomic
differences, serum cholesterol and smoking in-
creased but the educational gradient in other
risk factors generally persisted over the ob-
served period. Apart from smoking in women,
these differences do not seem to be caused by
deterioration in the less educated but rather
by a more rapid improvement in the better
educated. Our data suggest that younger people
and those with better education are more sus-

ceptible to change in the desired direction.
The changes in cholesterol and obesity ob-

served between 1988 and 1992 are not un-

important. They are as big as or bigger than
can be achieved by individual health coun-

selling.2' It has been estimated that a long term
reduction in serum cholesterol of 0.3 mmol/l
(observed in our data) can lead to some 15%
drop in mortality from coronary heart disease.22
This shows the potential value of intervening
at a societal level. On the other hand, it is not
clear how these trends in risk factors relate
to trends in mortality observed over the last
decade. Cholesterol and obesity started to im-
prove after 1988, while mortality decline started
during the 1980s, before this improvement.
(Trends in the MONICA districts are similar
to those in the whole Czech Republic shown
in fig 1). A similar dissociation between trends
in CVD mortality and risk factors was also
observed in Germany.'7 Our data covered a

relatively short time period and it is difficult to
establish the exact chronology and to attribute
the mortality trends to trends in risk factors.

In conclusion, we found substantial changes
in cholesterol, obesity, and women's smoking
in the Czech population after 1989 which are

consistent with national data on foods con-

sumption. These trends seem to be related
to the political and consequently social and
economic changes after the collapse of com-

munism but, because of the lack of more spe-
cific data over a longer period, the role of long
term secular trends or other influences cannot
the excluded. Whether these changes will be
permanent and whether they will have any
further effect on declining mortality remains to
be seen.
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