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Objectives. This study investigated
cardiovascular risk factors among male
transport workers in Bulgaria.

Methods. Comparisons were made
of data from independent surveys con-
ducted among male transport workers
aged 30 to 59 years in Sofia, Bulgaria,
during 1986 (n=1146) and 1996–1997
(n=638).

Results. Smoking prevalence in-
creased from 49% to 59% between 1986
and 1996–1997. Among current smok-
ers, the percentage smoking 15 or more
cigarettes per day decreased. The preva-
lence of elevated body mass index, hy-
pertension, or angina pectoris did not
change.

Conclusions. Smoking prevalence
rates increased during the study period;
the prevalence of other risk factors re-
mained high. (Am J Public Health. 2001;
91:455–457)
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The countries of Central and Eastern Eu-
rope are experiencing epidemic cardiovascu-
lar disease and stroke mortality. These high
rates are in sharp contrast to the rates in West-
ern Europe and many other industrialized coun-
tries.1 The reasons for this excess mortality
have not been established, although dietary
habits and elevated prevalence of obesity and
tobacco and alcohol consumption have been
implicated.2–5

Bulgaria has the third highest age-adjusted
coronary heart disease mortality rate and the
highest rate of stroke mortality in Europe.6 Sev-
eral recent surveys have reported elevated prev-
alence rates of classic cardiovascular disease
risk factors among a variety of population sec-
tors in Bulgaria,7–10 but the impact of recent
political and economic changes on lifestyle-
related risk for cardiovascular disease has not
been documented. We were unable to identify
any studies that have compared similar indi-
viduals living in Bulgaria before and after the
development of the market economy.

Methods

Population and Setting

We analyzed comparable data collected
in separate, independent cross-sectional sur-
veys conducted in 1986 and 1996–1997 among
employees in the national transport industry
residing in Sofia, Bulgaria.11,12

In the 1986 survey, a single interviewer
approached male employees aged 30 to 59
years during the annual physical examina-
tion required of employees in this industry. A
questionnaire was administered, and a brief
screening examination for coronary heart dis-
ease risk factors was performed. This exam-
ination included an electrocardiogram, phle-
botomy for determination of serum lipids,
and measurement of height, weight, and
blood pressure.

In regard to the second survey, between
September 1996 and September 1997, poten-
tial study participants (men and women aged
18–64 years) were approached by one of a team
of interviewers while they were waiting for the
annual safety examination. A standardized in-
terview was administered, and weight, height,
and blood pressure were measured. Additional
details have been provided elsewhere.11,13

Statistical Analyses

Data from all questionnaires collected in
the 2 surveys were entered into a database. We
compared the data collection instruments used
in the 2 surveys. In addition to employment
and demographic characteristics, we identified
6 areas in which the questions and methods
were comparable: smoking habits, overweight
and obesity, blood pressure level and manage-
ment of hypertension, history and management
of diabetes, prevalence of angina pectoris, and
family history of early cardiovascular disease.

A symptomatic myocardial infarction or
stroke results in job reassignment among em-
ployees who operate or supervise transportation
equipment, because these conditions are con-
sidered to affect the employees’ ability to op-
erate the machinery safely. The surveyed work-
ers were therefore considered to be free of a
clinical history of these conditions.

We restricted the analysis to men aged 30
to 59 years, the target age distribution of the
1986 survey. Respondents were classified as
never smokers, former smokers, or current
smokers. We calculated body mass index
(BMI) as weight (in kilograms) divided by the
square of height (in meters). We classified re-
spondents with systolic blood pressure levels
of 140 mm Hg or higher or diastolic blood
pressure levels of 90 mm Hg or higher (or both)
as hypertensive. We also computed an index
of more severe hypertension (systolic blood
pressure level of 160 mm Hg or higher or di-
astolic blood pressure level of 95 mm Hg or
higher, or both).

We compared the distributions of each
characteristic in the 2 surveys (with the 1986
data serving as reference). We used logistic re-
gression (for categorical dependent variables)
and linear regression (for continuous variables)
to adjust for between-survey differences in age
(in decades), education, and job classification.
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TABLE 1—Demographic Characteristics of Male Transport Worker Participants:
Sofia, Bulgaria, 1986 and 1996–1997

1986 Survey 1996–1997 Survey
Characteristic (n=1146), % (n=638), % P a

Age, y
30–39 16.2 35.4 < .001
40–49 39.7 34.5
50–59 44.1 30.1

Education
Basic 4.2 17.2 < .001
Secondary 63.9 77.6
Postsecondary 31.9 5.2

Job classification
Train driver 19.5 18.8 < .001
Other train staff 11.0 10.0
Station staff 39.2 17.6
Supervisor/traffic controller 14.7 24.5
Other 15.7 29.1

aSignificance of χ2 test for difference in distribution of characteristic across surveys.

Statistical significance was set at the .05 level.
No adjustments were made for multiple com-
parisons. All analyses were conducted with
SPSS 8.0 software (SPSS Inc, Chicago, Ill).

Results

Response rates for the surveys were 96%
in 1986 and 60% in 1996–1997. The 2 popu-
lations differed in age distribution, the 1986
population being, on average, 3.4 years older
(Table 1). The men surveyed in 1986 were bet-
ter educated, with 32% having completed some
postsecondary training, as compared with only
5% of the 1996–1997 respondents.

Smoking

The prevalence of lifetime smoking in-
creased from 56% to 80%, reflecting increases
in both current smoking (adjusted odds ratio
[OR]=1.33, 95% confidence interval [CI]=
1.04, 1.69; P= .022) and former smoking
(Table 2). Among current smokers, the per-
centage smoking 15 or more cigarettes per day
decreased from 76% to 68% (adjusted OR=
0.57, 95% CI=0.39, 0.81; P=.002).

Overweight

Mean BMIs were 27.6 kg/m2 in 1986 and
27.3 kg/m2 in 1996–1997 (adjusted difference=
–0.25 kg/m2; 95% CI=–0.735, 0.242; P=.32)
(Table 2). Prevalence of overweight (BMI of
25 kg/m2 or higher) was 71.9% and 67.9% in
1986 and 1996–1997, respectively (adjusted
OR=0.85; 95% CI=0.65, 1.10; P=.22). Obe-
sity (BMI of 30 kg/m2 or higher) prevalence
was 26.2% in 1986 and 25.7% in 1996–1997
(adjusted OR=1.09; 95% CI=0.84, 1.42;
P=.52).

Other Risk Factors

Mean blood pressure did not change over
the decade (adjusted changes: systolic,
1.62 mm Hg [95% CI=–0.67, 3.90; P=.16]; di-
astolic, 0.68 mm Hg [95% CI=–0.75, 2.11;
P=.35]) (Table 2). At the threshold of 140/
90 mm Hg, 74.5% of men had elevated blood
pressure levels in 1986. In 1996, the prevalence
of hypertension was 64.4% (adjusted OR=
0.82; 95% CI=0.63, 1.07; P=.15). At the more
severe threshold of 160/95 mm Hg, 42.0% of
men in both surveys were shown to have ele-
vated blood pressure (adjusted OR=1.20; 95%
CI=0.95, 1.53; P=.13).

Awarenessofhypertensivestatus increased
over the study period (adjusted OR=1.40; 95%
CI=1.07,1.83;P=.014).Amongmenreporting
a history of hypertension, 43.6% in 1986 and
46.6% in 1996–1997 were under medical care
(adjustedOR=1.09;95%CI=0.62,1.92;P=.16).

In 1986, 3.8% of men reported a history
of diabetes, as compared with 2.8% in 1996–
1997 (adjusted OR=0.54; 95% CI=0.29, 1.04;
P=.058). Too few men reported a history of
diabetes to permit meaningful analysis of trends
in management. The prevalence of angina pec-
toris was 8.4% in 1986 and 6.1% in 1996–1997
(adjusted OR=1.03; 95% CI=0.64, 1.63; P=
.91). In the 1986 and 1996–1997 surveys, 5.9%
and 3.8% of respondents, respectively, reported
a history of myocardial infarction in a first-
degree family member before the age of 60
years (adjusted OR=0.74; 95% CI=0.43, 1.28;
P=.28).

Discussion

Our data are the first to explicitly link sur-
veys conducted 10 years apart within a stable

workforce in Bulgaria. Three traditional risk
factors for which we had consistent measures
in both surveys (smoking, overweight, and el-
evated blood pressure) were highly prevalent in
1986 and increased or remained widespread
through the 10-year study period.

While the prevalence of smoking has in-
creased, the proportion of heavy smokers has
declined. These 2 opposing trends are likely to
be direct products of market liberalization. Pro-
motion of smoking by the tobacco industry has
increased. In particular, imported (and rela-
tively expensive) cigarettes are widely adver-
tised. The combined effect of an increased cost
per cigarette and a reduced standard of living
due to hyperinflation can explain the lower
number of cigarettes smoked daily.

Our study has several limitations. Our
study populations were convenience samples
ofnational transportworkerspresentingfor their
annual physical examination and should not be
considered representative of the entire popula-
tion of Bulgaria or even of Sofia.We measured
blood pressure only on one occasion, so our
data probably overestimate the true prevalence
ofhypertension14; thispotentialbias is canceled,
however,when the2 timeperiodsarecompared.
We did not measure fasting glucose or insulin
resistance in either survey. Data on other risk
factors, suchasdyslipidemia (measured in1986
but not in 1996–1997) and central adiposity,
physical activity, dietary habits, and anxiety (all
measured in 1996–1997 but not in 1986), were
not available for time comparisons.

Surveillance systems need to be estab-
lished to permit accurate, standardized assess-
ment of trends in risk factors representative of
the entire population of Bulgaria. Consistent,
sustained, pervasive risk factor interventions
can be successful.15,16 In Bulgaria, obesity and
smoking are obvious targets. The high preva-
lence of obesity may partially explain the ele-
vated blood pressure levels, although the low
awareness of hypertensive status and poor con-
trol of hypertension13 observed suggest that ac-
tive case management by medical personnel is
less than optimal.

Cardiovascular and cerebrovascular dis-
eases are likely to remain significant epi-
demics in Bulgaria as long as the proximate
risk factors remain widely prevalent. Inter-
ventions are clearly needed to reduce the prev-
alence of tobacco smoking, obesity, and un-
managed hypertension.
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TABLE 2—Coronary Heart Disease Risk Factors Among Male Transport Workers: Sofia, Bulgaria, 1986 and 1996–1997

Age, y: 1986 Survey Age, y: 1996–1997 Survey
30–39 40–49 50–59 30–39 40–49 50–59

Never smoked, % 29.6 40.9 52.5 18.6 15.0 26.6
Former smoker, % 5.9 4.8 9.5 12.8 22.7 28.1
Current smoker, % 64.5 54.3 38.0 68.6 62.3 45.3
Smokes≥15 cigarettes per day 83.3 74.9 72.9 67.1 69.3 66.7

(current smokers only), %
BMI, kg/m2, mean (SD) 26.8 (4.1) 27.5 (4.1) 27.9 (4.1) 26.7 (4.5) 27.5 (4.5) 27.8 (4.4)
BMI<25 kg/m2, % 36.6 29.0 24.2 38.1 30.0 27.6
BMI 25–29.9 kg/m2, % 44.6 45.5 46.3 41.2 40.0 45.8
BMI≥30 kg/m2, % 18.8 25.5 29.5 20.8 30.0 26.6
Systolic blood pressure, mm Hg, mean (SD) 134.8 (20.0) 139.7 (19.2) 145.6 (20.6) 133.0 (16.9) 139.4 (18.9) 151.6 (22.8)
Diastolic blood pressure, mm Hg, mean (SD) 89.4 (13.2) 92.5 (12.0) 94.0 (12.1) 88.9 (11.6) 92.4 (12.2) 94.7 (13.8)
History of hypertension, % 15.6 26.2 32.9 15.0 20.9 51.0
Hypertension managed, % 41.4 38.7 47.6 41.2 39.1 52.0
History of diabetes, % 0.5 3.1 5.8 0.0 2.7 6.2
Prevalent angina pectoris, % 1.6 4.6 14.3 3.1 5.9 9.9
Family history of early cardiovascular disease, %a 6.5 4.8 6.7 4.4 3.2 3.6

aCoronary heart disease or stroke before 60 years of age in parent or sibling.
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