Ten Year Trends in Cardiovascular Risk Factors in the Federation of Bosnia and Herzegovina

ORIGINAL ARTICLE doi: 10.5455/medarh.2014.68.394-398

Med Arh. 2014 Dec; 68(6): 394-398
Received: October 15th 2014 | Accepted: December 05th 2014
© AVICENA 2014

Ten Year Trends in Cardiovascular Risk
Factors in the Federation of Bosnia and
Herzegovina

Aida Pilav'?, Suada Brankovic?, Vildana Doder!

Federal Ministry of Health, Sarajevo, Bosnia and Herzegovina'
Faculty of Health Studies, University of Sarajevo, Sarajevo, Bosnia and Herzegovina?

Corresponding author: Aida Pilav, MD, PhD. Sector for public health, monitoring and evaluation. Federal Ministry of Health, Titova 9.
71000 Sarajevo, Bosnia and Herzegovina. Telephone +357 33 210 114. E-mail: idanap@bih.net.ba

ABSTRACT

Introduction: Results of routine health statistics show that in the Federation of Bosnia and Herzegovina (FBIH) are the leading causes of
death of population are diseases of circulatory system (53% in 2012) namely, cardiomyopathy, heart failure and acute myocardial infarc-
tion. This data are red alert for immediate and imminent action. Methods: Two cross-sectional population surveys were conducted in
2002 and 2012 in the FBIH among adult population aged 25-64 years for assessment and distribution of major risk factors for cardiovascu-
lar diseases (CVD), preferably hypertension, obesity and smoking. Results: Overall prevalence of hypertension among adult population
in the FBIH in year 2012 was 41%, similar as in 2002. Prevalence of obesity in 2012 among men was higher compared to 2002, stood at
20.3%, while for women it was 24.1%. Total of 61.3% of men and 35.9% of women said they were daily smokers, while the percentage in
2002 was 49.3% among men and 29.8% among women and the difference was statistically significant. Conclusions: Distributions of the
major risk factors for CVD are worsening in the adult population in the FBIH, especially in middle age men, what can result in serious

deterioration of health and increased rates of chronic diseases, especially CVD.
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1. INTRODUCTION

Primary and secondary prevention of cardiovascular
diseases (CVD) are the effective measures for reducing
premature mortality. Premature mortality and morbidi-
ty from CVD are related to a common, highly prevent-
able risk factors such as high blood pressure, obesity and
smoking and their monitoring allows setting strategic
directions and goals, as well as designing preventive in-
tervention programs (1, 2, 3). Premature mortality from
CVD generally occurs in countries with low and middle
national income and the Federation of Bosnia and Herze-
govina (FBIH) is one of these countries (3).

FBIH is ranked among transitional countries with un-
stable socio-economic indicators which include high
unemployment, stopped growth rate of gross domes-
tic product (GDP), large proportion of population with
low education levels, inadequacy of social protection
systems and social exclusion. Recently data from FBIH
showed that overall mortality rate from CVD in FBIH is
over then 449/100000 inhabitants. Morbidity rate is over
10880/100000 inhabitants. (4) Results of routine health
statistics show that in the FBIH are the leading causes
of death of population are diseases of circulatory system
(53% in 2012) namely, cardiomyopathy, heart failure and
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acute myocardial infarction. This data are red alert for im-
mediate and imminent action (5).

In order to prevent early morbidity and mortality it is
necessary to establish a system of supervision and mon-
itoring of the highly preventable risk factors for CVD. In
this sense, in the last ten years in the FBIH were conduct-
ed two large population studies by internationally recom-
mended methodologies and a representative sample of
the adult population.

Federal Ministry of Health (FMoH) has launched an
initiative for the implementation of significant population
research to monitor trends and results from population
surveys. Monitoring of risk factors is essential both at
strategic level through monitoring trends and distribution
and at primary health care level. The great significance of
this research is given population monitoring of risk fac-
tors, and after ten years it provided a comparison of two
time points of measurement, and the results are needed
to complete the picture and establishment of courses of
action for the future period (6).

There is an imperative need for collecting population
data as evidence for creating an interventional control
programs of primary and secondary preventions as public
health interventions based on actual evidences. In condi-
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tions of limited financial resources for health care, health
systems need to devise cost-effective programs.

2. METHODS

Data were taken from cross-sectional population sur-
veys on the health status population in the FBIH. Popu-
lation surveys were conducted by the Federal Ministry of
Health (FMoH) and the Federal Public Health Institute
(FPHI) in 2002 and 2012 as a part of primary health care
reform process in the FBIH with purpose to measure per-
formance in the health care system and public health.

In 2002 the target population was adult population
aged 25-64 years, while in the 2012 the target population
was adult population aged 18 years and over. In this pop-
ulation were not included collective households such as
student homes, children’s homes, homes for elderly and
pensioners. All participants were informed of the pur-
pose of research, and were explained that the data ob-
tained will be used exclusively for this purpose. During
the survey there were also conducted anthropometric
measurements (blood pressure, body weight and height),
for which the written consent was sought. Comparison of
major cardiovascular risk factors was conducted in both
studies for adult population of 25-64 years of age.

Sample designing, conducted by the Federal institute
of statistics (FIS), was based on the estimated number of
people, considering that the last official census in Bosnia
and Herzegovina was in the year 1991. In a study from
2002, a three-stage stratified systematic sample was ap-
plied. The total number of participants was 2750, with
participation rate of 91.5%.

In a survey from 2012 a framework for selection was the
“master” sample were survey areas and households from
2009, which was established and updated by the FIS and
that facilitated sampling compared to year 2002. It was
applied the two-stage stratified systematic sample, where
the primary sampling units (first stage units) were survey
areas while secondary sampling units (second stage units)
were households. Secondary sampling units were selected
by systematic method, which ment that choice probabili-
ties were same. Stratification of units was made according
to the settlement type (urban / rural). The survey covered
a total of 2735 adult population aged 25-64 years, with
participation rate of 80%.

Both studies were using current international meth-
odology for this type of research. In 2012 as research
instruments were used specially designed and adapted
questionnaires based on international methodology (Eu-
ropean Health Interview Survey and Health Examination
Survey). For the purpose of comparison with indicators
of research from 2002, set of questions was used from
the recommended international protocols (WHO CINDI
Health Monitor Survey, European Health Risk Monitor-
ing Project) (8, 9).

Blood pressure (BP) was measured by mercury sphyg-
momanometer. BP was read in mm Hg units according
to the protocol MONICA research and was measured in
patients homes in sitting position, after respondent had to
rest for 5 minutes. Two measurements of BP were made
in 2002 and three in 2012 within an interval of at least five
minutes. Systolic pressure (SBP) was registered separately
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and diastolic blood pressure separately (DBP). Surveyed
persons were classified as hypertensive if their systolic
blood pressure was higher than 140 mmHg and / or dia-
stolic blood pressure over 90 mmHg. and / or treated with
antihypertensive drugs.

Body weight was measured using digital scales and body
height was measured by stadiometer at homes. Values of
both body weight and body height were used to calculate
the body mass index (BMI in kg/m2). Limit values for
overweight is 25 kg/m2 and 30 kg/m2 for obesity.

Smoking status was assessed using a set of questions,
according to the European Health Risk Monitoring Proj-
ect protocol. Subjects were divided into three catego-
ries—daily smokers, former smokers and those who never
smoked. Based on this, comparison of the results was per-
formed in two separate studies inside a decade.

For values of the main indicators in both studies for the
research there were performed same statistical analyzes.
Analysis of variance was used to compare average values
of continuous variables (BMI) by sex and age. Differences
in obesity, prevalence of hypertension and smoking sta-
tus, as well as the interaction among age and sex groups
was tested by a log-linear model.

3. RESULTS

3.1. Blood pressure

Overall prevalence of hypertension in the adult popu-
lation in the FBIH in year 2012 was 41%, it was higher
in men (43.9%) rather than women (37.5%) and general-
ly there were no significant differences compared to the
overall prevalence of research in the year 2002. There was
a statistically significant prevalence of hypertension in
both men and women and it significantly increased with
the age (p <0.01). Prevalence of hypertension in men in
the previous study of 2002 stood at 41% and was more
common in women.

In the men group, in 2012, there was an increase of 8%
of hypertension cases compared to 2002 (up from 36% in
the 2002 to 44% in 2012). In women, the reverse trend is
observed in the 2012, a decline of 8% of hypertension cas-
es compared to 2002. (45% vs. 38%) (Table 1.)

3.2. Body Mass Index

In a study from 2002 there was no statistically signifi-
cant difference in average body mass index (BMI), which
in men was 26.5 kg/m2 and 27.0 kg/m2 in women. BMI
has consecutively increased with age in both sexes, and
significantly in women (p <0.01). BMI values in the 2012
are lower, and also, there was no statistically significant
difference between men and women (26.9 kg/m2 vs. 26.4
kg/m2). BMI increases with age in both sexes (p <0.01).
The interaction is presented in Graph 1.

In men, there is a statistically significant increase in BMI
in the 2012 compared to 2002.(p <0.01). Analysis based of
the simple main effect of age for men shows that in the
group of men, by increasing age there is a proper, statisti-
cally significant increase in body mass index in both years
of measurement (p <0.01). According to measurement
year, in a group of women it is coming to the statistically
significant decline in BMI in the 2012 compared to 2002.
(p <0.01) Increase in age leads to proper, statistically sig-
nificant increase in body mass index. (p <0.01) (Table 2)
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Hypertension Year
Year Sex Age Normotensive Hypertensive 2002. 2012.
No% No% Sex N M SO N M SD
25-34 145 87.9% 20 12.1%
25-34 173 2540 374 301 25.60 3.1
- 35-44 254 74.7% 86 25.3%
% 4554 190 596% 129 40.4% ) 35-44 347 2615 3.41 302 26.88 3.58
5564 120 432% 158 56.8% g 4554 321 2703 344 33 2719 373
Total 709 64.3% 393 35.7% 55-64 277 2714 379 303 2790 3.68
2002. 25-34 277 879% 38 12.1% Total 1118 26.53 3.62 1244 2690 3.63
5 35-44 318 71.5% 127 28.5%
E - 0y )
g 4554 182 435% 236 56.5% 2534 322 2392 406 305 2374 4.04
55-64 100 23.6% 324  76.4%
o 35-44 449 26.25 4.47 333 2553 435
Total 877 54.7% 725 45.3% g
Total 1586 58.7% 1118 41.3% § 45-54 420 28.35 494 414 2731 5.15
25-34 253 83.2% 51 16.8% 55-64 422 28.88 4.72 345 28.87 5.33
35-44 202 65.8% 105 34.2% Total 1613 2702 494 1397 2649 5.14
o
2012 S 45-54 175 51.2% 167  48.8% Table 2. Body Mass Index, by sex and age, 2002. and 2012.
55-64 79 25.5% 231 74.5%
*Analysis of Variance (ANOVA)
Total 709 56.1% 554  43.9% Sex SS=3.7 df=1  MS=3.7 F=0.2 p>0.001
o N Age group SS=8439.9 df=3 MS=2813.3 F=157.7 p<0.001
25-34 288  89.2% 35 10.8% Year $8-02 df=1  MS=02 F=0.0 p>0.001
] o o Sex*Age group SS=1643.9  df=3 MS=5480  F=30.7 p<0.001
5 3544 269 805% 65 19.5% Sex*Year $S=289.7  df=l MS=289.7  F=162 p<0.001
g A45-54 228 54.7% 189 45.3% Age group*Year, SS=115.6 df=3  MS=38.5 F=2.2 p>0.001
g Sex*Age group*Year SS=50.5 df=3  MS=16.8 F=0.9 p>0.001
55-64 106 30.1% 246 69.9%
Total 891 62.5% 535 37.5% e e . .
o pared to the results of 2002, while in similar age group in
Total 1600 69.5% 1089 40.5% men that percentage increased.
Total 3186  59.1% 2207 40.9%

Table 1. Prevalence of hypertension, by sex and age, 2002. and
2012.

Hierarchical log-linear analysis with backward elimination effects

Years*Sex*Hypertension df=1 Partial 3>=50.4 p<.001
Sex*Age group*Hypertension df=3 Partial *=19.5 p<.001
Year*Age group*Hypertension df=3 Partial 3*>=3.8 p>.05
Age group*Hypertension df=3 Partial >=1051.1 p<.001
Years*Hypertension df=1 Partial 3>=0.1 p>.05
Sex*Hypertension df=1 Partial y*>=1.5 p>.05
Hypertension df=1 Partial %>=178.7 p<.001
2002. 2012.

Age  25-34 3544 4554 5564 Age  25-34 3544 45-54 55.64

Graph 1, Body mass index, by year and sex

Prevalence of obesity (BMI> 30 kg/m2) in 2002 was
16.5% among men and 21.7% among women and it sig-
nificantly increased with age in both sexes. In 2012, prev-
alence of obesity in men was higher compared to 2002,
stood at 20.3%, while for women it was 24.1%. Increase
in prevalence of obesity increases significantly with age,
with an increase steeper in women. In women, prevalence
of obesity in 2012 decreased in the age group 35-54 com-
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In the men group, during both years of measurement,
the largest percentage of respondents, nearly 50% was in
the category of BMI 25-29 kg/m2 followed by categories
<25 kg/m2 (35% 2002 and 30% in 2012) and categories
of> 30 kg/m2 (17% and 20% respectively in 2012). Among
women, the frequency of subjects in the categories of BMI
in both years, proper declining from category of <25 kg/
m?2 to category <30 kg / m2.

Smoking

In the FBiH in 2012, 61.3% of men and 35.9% of wom-
en said they were daily smokers, while the percentage in
2002 was 49.3% among men and 29.8% among women
and the difference was statistically significant (p <0.01).
Prevalence of daily smokers in 2012 increased with age,
especially in men, while in 2002 the prevalence of smok-
ing decreased with age in both men and women. With-
in the two youngest age groups (25-44), the percentage
of daily smokers in both sexes has remained almost the
same in both years of measurement. On the other hand,
in the age group 45-64, the percentage of daily smokers
significantly increased from 2002 to 2012 in both sexes,
particularly in men. The prevalence of people who have
never smoked in the study from 2012 was lower than in
2002 study and there were more women. In the younger
groups, the percentage of smokers in 2012 had increased
(approximately 3% in men aged 25-34 and almost 13% in
women aged 25-34).

In older age groups the percentage dropped in 2012
compared to 2002, about 7% in men aged 45-54 and al-
most 10% in men aged 55-64, and 13% among women
aged 45 -54 and about 9% in women aged 55-64. Preva-
lence of former smokers in both men and women stood at
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Body Mass Index (kg/m?)
Year Sex Age <25 kg/m? 25 1]<(§//Irrr112229 >30 kg/m?
N % N % N %

25-34 86 49.7% 67 387% 20 11.6%

35-44 130 37.5% 170 49.0% 47 13.5%

g’ 45-54 93 29.0% 169 52.6% 59 18.4%

55-64 81 29.2% 137 49.5% 59 21.3%

Total 390 34.9% 543 48.6% 185 16.5%

% 25-34 222 68.9% 79  245% 21  6.5%
= 35-44 202 45.0% 167 372% 80 17.8%

% 45-54 112 26.7% 169 40.2% 139 33.1%
= 55-64 87 20.6% 168 39.8% 167 39.6%
Total 623 38.6% 583 36.1% 407 252%

Total 1013 371% 1126 41.2% 592 21.7%
25-34 128  42.5% 149 49.5% 24 8.0%

35-44 92 30.5% 153 50.7% 57 18.9%
g’ 45-54 91 269% 168 49.7% 79 23.4%
55-64 59 19.5% 151 49.8% 93 30.7%
Total 370 29.7% 621 49.9% 253 20.3%

% 25-34 218 715% 64 21.0% 23 75%
o 35-44 172 51.7% 113 33.9% 48 14.4%
% 45-54 144  34.8% 144 34.8% 126 30.4%
= 55-64 81 23.5% 125 36.2% 139 40.3%
Total 615 44.0% 446 31.9% 336 24.1%
Total 985 37.3% 1067 40.4% 589 22.3%
Total 1998  372% 2193 40.8% 1181 22.0%

Table 3. Prevalence of obesity, by sex and age, 2002. and 2012.

Hierarchical log-linear analysis with backward elimination effects

Year*Sex*BMI df=2 Partial >=22.7 p<.001
Sex*Age*BMI df=6 Partial 2= 40.8 p<.001
Year*Age*BMI df=6 Partial y*=5.707 p>.05

Sex*BMI df=2 Partial 2= 125.7 p<.001
Age*BMI df=6 Partial 3>=512.5 p<.001
Year*BMI df=2 Partial = 1.944 p>.05

BMI df=2 Partial >=343.6 p<.001

5.4% in 2012 and was significantly lower than in the study
from 2002 when it stood at 8.3%. (Table 4.)

4.DISCUSSION

CVD are the prominent causes of death and disability in
the world, and estimates for the prevalence of risk factors
for their formation and development is necessary for cre-
ating promotional and prevention programs, especially
in the work of primary health care. Leading risk factors
for CVD are behavioral, in the first place increased body
weight, obesity and smoking, and also increased uncon-
trolled blood pressure which makes a significant patho-
physiological risk factor (2, 3).

In the FBIH, a total of 41% of the respondents were
registered as hypertensive and there was no significant
change in prevalence in relation to the 2002 study. (9,10)
Prevalence of hypertension in the FBiH in comparison
with the countries of this part of Europe is similar, par-
ticularly in comparison with Croatia and Slovenia, while
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Smoking status

Year Sex Age  Daily smokers Sizgﬁfl}; Non-smokers

N % N % N %
2534 92 532% 9  52% 72 41.6%
3544 192 553% 24 69% 131 37.8%
g 45-54 157  48.9% 31 9.7% 133 41.4%
55-64 11 39.8% 56 20.1% 112 40.1%
) Total 552 49.3% 120 10.7% 448  40.0%
§ 25-34 123 376% 30 92% 174  53.2%
- o 3544 163 361% 33 73% 255  56.5%
% 45-54 122 29.2% 22 53% 274  65.6%
= 5564 75 17.6% 22 52% 329  772%
Total 483  29.8% 107 6.6% 1032  63.6%
Total 1035 37.7% 227 83% 1480  54.0%
25-34 155 51.0% 12 3.9% 137 45.1%
3544 193 62.9% 5 1.6% 109  35.5%
g’ 45-54 218  63.7% 9 26% 115 33.6%
55-64 208  671% 8  26% 94 30.3%
) Total 774  61.3% 34 27% 455  36.0%
g 25-34 101 31.3% 7 2.2% 215 66.6%
- = 35-44 117 35.0% 5 1.5% 212 63.5%
% 45-54 189  45.3% 1 2.6% 217 52.0%
= 55-64 105  29.8% 7  20% 240  68.2%
Total 512 359% 30 21% 834  62.0%
Total 1286  478% 64 24% 1339  49.8%
Total 2321 42.7% 291 5.4% 2819 51.9%

Table 4. Smoking prevalence, by sex and age, 2002. and 2012.

Hierarchical log-linear analysis with backward elimination effects

Year*Age*Smoking df=6 Partial y>= 52.7 p<.001
Sex*Age*Smoking df=6 Partial y*= 42.1 p<.001
Year*Sex*Smoking df=2 Partial y>= 1.285 p>.05

Year*Smoking df=2 Partial y*= 126.1 p<.001
Sex*Smoking df=2 Partial x*= 330.4 p<.001
Age*Smoking df=6 Partial y>= 38.5 p<.001

it is lower than the results of recently conducted research
in Serbia (11-14).

Compared with average prevalence of hypertension in
the world in recent estimates, the FBIH is significantly
above average. Prevalence of hypertension varies widely
in all the countries of the world, but implementation of
interventions, well-controlled programs all reduce the
prevalence of hypertension as significant risk factor for
cardiovascular disease (15,16). Since there is observed in-
crease in prevalence, especially in men, in the FBIH it is
necessary to take urgent public health intervention pro-
grams aimed at increasing awareness of the population
about hypertension, timely detection, treatment and con-
trol of high blood pressure, in order that burden of this
serious health problem would not increase in the future.

The overall prevalence of obesity was 22% and it was
higher among women. In relation to the value of 2002,
there has been a slight increase in obesity, especially
among men. These are the predictions of the previous re-
search on populations, but values are still lower than in
the EU, where it is estimated that over 60% of the adult
population is overweight or obese (17).
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Overweight and obesity are major risk factors for many
chronic diseases, particularly CVD and diabetes mellitus.
Transitional countries in southeastern Europe are in-
creasingly faced with the rise of obesity and it is evident
in recent research in population. Worrying trends in obe-
sity should initiate intense activities to promote proper
nutrition and regular physical activity for all age groups,
including younger people, because it is found an increase
in overweight and obesity, especially among younger men
(19). Good possibility would be a strengthened primary
health care in the FBiH and a well-established network
of family medicine teams. Public health institutes in the
FBiH should take the leading role for these ideas and cre-
ate interventional programs.

Smoking is a well-known behavioral risk factor in the de-
velopment of many chronic diseases and the fight against
smoking is a long-term activity in all the countries of the
world. The prevalence of smoking shows a steady upward
trend in the countries of both central and southeastern
Europe, as demonstrated by this study in the FBIH. The
overall prevalence of smoking in FBIH was 49%, signifi-
cantly higher in men, even 62%, and showed an increasing
trend among the adult population in the last ten years.
For males, the prevalence of smoking has dramatically in-
creased in all age groups, while the prevalence of smoking
among women was significant in older age groups. Com-
pared to neighboring countries, the FBiH was leading this
area. Recent cross-sectional research in both Serbia and
Croatia showed significantly lower values, as well as the
declining trends in previous years (19, 20).

High prevalence of smoking in the future will have sig-
nificant implications on the rate of premature morbidity
from chronic diseases, on death and disability. Necessary
is further continuous research of social and situational
variables in developing smoking habits, and also taking
a stronger process for smoking cessation and making of
positive environmental conditions that will lead to con-
tinuous long-term reduction in smoking habits in the
population (prohibition of advertising, areas exempted
from the cigarette smoke, etc.) Distributions of the ma-
jor risk factors for CVD are worsening in the adult pop-
ulation in the FBIH, especially in middle age men, what
can result in serious deterioration of health and increased
rates of chronic diseases, especially CVD.

5. CONCLUSIONS

Trends in major risk factors in the FBIH show a strong
need for progressive modifications of lifestyles by setting
strong and controlled interventional preventive and pro-
motional programs. As countries with transitional econo-
mies in Southeast Europe have similar trends, it opens up
the possibility for collaborative studies and intervention-
al programs, exchange of ideas and best practice, what
should all be strongly supported.
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