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Abstract

Objectives Turkey is facing increasing rates of cardio-
vascular disease (CVD). The study is designed to meet the
growing need to obtain information about the recent status
and trends of CVD risk factors and their impact on mortality.
Methods Balcova heart study (BHS) is a prospective
cohort study, focusing on reducing the CVD risk factors of
people over 30 years old living in Balcova District, Izmir,
Turkey. Information about risk factors, anthropometric and
biochemical measurements was collected in community
centers. Interventions were planned, based on the 10-year
coronary heart disease (CHD) risk and lifestyle character-
istics with the collaboration of university and municipality.
Results Mean age of the 16,080 participants was
52 years. The percentage of current smoking was 41.6 in
men and 31.1 in women. One-third of the men were
physically inactive. Hypertension was reported as 25% in
men and 33% in women.

Conclusions The project is unique for being the first
community-based cohort on CVD risk factors in a Turkish
setting. This project will have a valuable contribution on
not only determining CVD risks, but also incorporating
interventions for prevention.

Electronic supplementary material The online version of this
article (doi:10.1007/s00038-011-0309-x) contains supplementary
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Introduction

The global burden of non-communicable diseases has
been increasing rapidly over the years and started to be a
major concern for low- and middle-income countries.
Mainly cardiovascular diseases, diabetes, cancers, and
chronic respiratory diseases caused an estimated 35 mil-
lion deaths in 2005. Deaths related to these causes are
projected to increase by 17% over the next 10 years
(WHO 2005). Since these deaths are predominantly pre-
ventable, a huge amount of effort is being allocated for the
prevention and control. Mainly high-income countries
have started programs to reduce the burden in the past
years (WHO 2005). World Health Organization (WHO)
has prepared an action plan to guide member states (WHO
2008). CVD is the main cause of death in the European
Region of WHO, nearly half (48%) of all deaths are from
CVD (54% of deaths in women and 43% of deaths in
men) (WHO 2004).

One of the most reliable sources for CVD morbidity data
is the WHO Monitoring Trends and Determinants in
Cardiovascular Disease (MONICA) project (WHO 2003).
Researchers concluded that coronary-event rates contrib-
uted two-third and case fatality to one-third of the decrease
in CVD mortality (Tunstall Pedoe 1999). Using data from
this project, Rayner et al. (2009) estimated that in Europe
23% of all disability adjusted life years (DALYs) lost are
because of CVD—more than any other cause.

According to Turkish Statistical Institute (TurkStat),
40% of deaths over 35 years old were attributed to CVD in
2008 in Turkey, which are based on only urban area
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mortality data (TurkStat 2008). In fact, National Burden of
Disease and Cost Effectiveness Study (NBD-CE) covered
both rural and urban area reports and predicted that 47.7%
of deaths were caused by CVD (52.3% of deaths in women
and 43.9% of deaths in men) in 2004. In the risk factor
analysis, it was estimated that controlling high systolic
blood pressure, prevention of smoking and high cholesterol
would prevent 212,196 deaths in Turkey (Ministry of
Health-MoH 2004). It has been estimated that the aging
population and high prevalence of CVD risk factors
including hypertension 31.8% (Altun et al. 2005), hyper-
lipidemia 28-35% (Mabhley et al. 1995), diabetes 11.9%
(Satman et al. 2002), smoking 33.4% (TurkStat 2006), and
obesity 21.9% (Yumuk 2005) will increase the risk of death
from CVD by 2.7-fold in men and 1.8-fold in women by
2030 in Turkey (MoH 2004).

Turkish Ministry of Health also prepared an action plan
to prevent and control cardiovascular diseases. This plan
aimed to control smoking through legislation and mass
media campaigns. Preventing obesity, ensuring healthy
nutrition, and positive effects of physical activity were
other targets of the Strategic Plan (MoH 2009).

There is substantial evidence that lifestyle interventions
can reduce CVD deaths, and prolong life for CVD patients
(Graham et al. 2007). In the recent systematic review of
community interventions for the prevention of CVD, it was
concluded that these interventions achieved favorable
changes in overall CVD risk (Pennant et al. 2010).

For an effective control of CVD, a comprehensive
program is needed toward healthy people and high-risk
populations, as well as already ill individuals. With this
insight, Balcova heart study (BHS) was designed to reduce
and prevent CVD, to address the inequalities in social
determinants, and to reduce the disparities in risk factors
and develop health policy recommendations based on
evidence. The logic model of the project is shown in Fig. 1.

Methods
Study population

Balcova is one of the central districts of Izmir city on the
Aegean coast of Turkey. The total population of Izmir is
~3.8 million with considerable number of immigrants
from the Eastern regions of Turkey. Balcova District is
where the Dokuz Eylul University (DEU) Medical Campus
is located. The target population of the project is the resi-
dents of Balcova District over the age of 30 without
sampling, which was a total of 36,187 people (TurkStat
2006). Every house within the borders of district was vis-
ited at least three times and an invitation note was sent if
household could not be reached during visits.
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Organizational structure

The project is a joint effort of Dokuz Eylul University
Medical School and Balcova District Municipality. The
project is lead by the Department of Public Health and
there are three committees for the operation of the project,
namely Executive, Scientific and Administrative commit-
tees, and a Field Coordination Unit. The Executive
Committee comprises five members from the Department
of Public Health and the Municipality, headed by the
mayor of Balcova District. The scientific committee con-
sists of the faculty members of the Public Health
Department, members from Cardiology and Biochemistry
departments. The project is jointly funded by the Balcova
Municipality and DEU Research Fund.

Implementation points

Balcova Municipality has set up Community Centers to
develop the community members through skills courses on
arts and crafts, computer, and language. These centers
created a useful setting with its friendly environment for the
project. Although they were not designed as health facili-
ties, they were organized to welcome individuals for their
biochemical and physical measurements throughout the
project.

First, a baseline cross-sectional study was conducted to
determine the coronary heart disease (CHD) risk status of the
individuals according to Framingham risk equation (Wilson
1998). The population was then categorized as: individuals
who already have CHD, high-risk individuals, and healthy
individuals. Population-based intervention programs plan-
ned to be implemented to reduce incidence for the majority
of individuals, not only those with high risk (Rose 1992).
Three areas of intervention were planned: reducing smoking
or prevention of starting smoking, increasing physical
activity and developing healthy eating habits.

The individuals in the cohort, who already have CHD,
will be followed-up to reduce mortality from CHD-related
causes. They will be given counseling to change into
healthier lifestyle and habits and will be directed for
appropriate treatment options if necessary.

The midterm outcomes of the project will be the
increase in the number of people who are physically active,
decrease in the prevalence of diabetes, hypertension,
obesity, as well as decrease in smoking and blood lipid
levels. The main outcome would be the decrease in CVD
incidence and mortality.

Time frame

This project was planned as a 10-year follow-up. It is
anticipated that the project continues much longer than
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Logic model of BHS Project
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Fig. 1 The logic model of Balcova heart study, Turkey, 2007 (adapted from Kark (1989))

that. The baseline study which has started in Oct 2007
was completed in May 2009. In total, 16,080 interviews
were conducted and 12,915 blood samples were collected.
Participants of this baseline survey will consist of the
largest population cohort study for chronic diseases in
Turkey.

Preparation activities

The preparation activities started 4 months before the
signing of the protocol between the Medical School and
the Municipality. The two parties have met to decide on the
goals, the methods, the work plan, division of tasks, and
organization chart. The community center workers were
given information on the aims and background of the
project. Interviewers were trained on communication skills,
basics of CVD diseases, and a training video film was also
prepared by our department including examples from real
life scenarios.

Activities were planned to raise the awareness of the
community in the district by wall charts and newsletters
sent to houses. Additionally, a TV commercial was pre-
pared to be shown on the local TV.

Data collection

The questionnaire included questions on the demographics,
socioeconomic status, and self-assessed health of the par-
ticipants. There were two types of questionnaires used in
this project: the short version including questions on the
main risk factors such as smoking, diet and physical
activity and the long version which included these risk
factors more in detail. The interviews were conducted at
homes after getting an informed consent. After their
interview, the participants were given an appointment to
visit their community center for physical and biochemical
measurements.

The medical history section of the questionnaire was
filled by a physician when the participant came to the
community center. Daily used medications by individuals
were recorded. Standard blood pressure measurements
were taken by skilled physicians and nurses by using a
validated mercury sphygmomanometer from patients at
rest (5—10 min) in the sitting position as recommended by
the guidelines (Alpert et al. 2006). Blood pressures of the
participants were taken twice and the mean values were
recorded. Hypertension was defined as a systolic blood
pressure of >140 mmHg and/or a diastolic blood pressure
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of >90 mmHg or use of any antihypertensive drugs
(Mancia et al. 2007). Anthropometric measurements
(height, weight, waist, and hip circumference) were taken
by the community center volunteers who were also trained
and standardized by the field teams. Weight was measured,
while subjects were minimally clothed without shoes, using
digital scales. Waist and hip circumference was measured
with a non-stretchable standard tape as defined in the
measurements protocol of the project. “High-risk” waist
circumference was defined as a waist circumference of
>102 cm in men and >88 cm in women (Lean et al. 1995).
Height was measured in a standing position without shoes,
using a tape meter with shoulders in normal alignment.
Body mass index (BMI) was calculated as weight (kg)
divided by square of height (m?). Obesity was defined as
BMI of 30 and above (WHO 2004). Blood samples were
taken after at least 8 h of overnight fasting between 8:30
and 10:30 a.m. The blood samples were transported to
DEU Hospital Laboratory, and total cholesterol (TC), low-
density lipoprotein cholesterol (LDL), high-density lipo-
protein cholesterol (HDL), triglyceride (TG), and fasting
blood sugar tests were carried out with Abbott Architect
c16000 system on the day of blood collection. After the
biochemical analysis, remaining sera were frozen and
stored in the form of two aliquots at —80°C for further
analysis when needed. To increase the participation rates
especially in the individuals who are working during week,
blood sampling and interviews were conducted on
Sundays.

Individuals were classified as moderately active if they
undertake activity on at least 5 days/week and do at least
30 min of moderate-intensity activity and/or walking
(Craig et al. 2003). Smoking status was defined as never
smoker/current smoker/ex-smoker. Current smokers were
those reported smoking every day or some days at the time
of interview. Nonsmokers were defined as those who never
had smoked. Ex-smokers were those who reported smoking
during their lifetime, but currently did not smoke. At least
five portions of fruit and vegetable intake was defined as
the limit for healthy nutrition (WHO 1990).

The Heart Risk Report Card was specially developed for
the project (Online resource 1). Report provided informa-
tion about patients’ 10-year risk of developing CHD,
identified risk factors, medical history, and lifestyle factors.
The report was generated after combining the data from the
questionnaire and the values from biochemical measure-
ments. CHD risk was estimated using the Framingham risk
equation. Data on age, gender, smoking status, total cho-
lesterol, high-density lipoprotein, blood pressure, and
diagnosis of diabetes were used to estimate the risk of
developing CHD in the following 10 years. Individuals
were grouped based on risk scores <10% as low, 10-20%
as medium and >20% as high risk (Wilson 1998). Report
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was designed as a single page for practical usage. The
report gave information about the current status of the
modifiable risk factors and the target levels as recom-
mended in guidelines. Absolute risk of a patient, absolute
risk of a “normal” patient of the same age and sex, and
absolute risk of an individual with minimum risk were
estimated and presented in the report. We used Third
Report of the Expert Panel on Detection, Evaluation, and
Treatment of High Blood Cholesterol in Adults (NCEP-
ATPIIT 2002), Joint National Committee (Lenfant et al.
2003), American Diabetes Association (ADA 2010) rec-
ommendations for thresholds. Alongside giving target
levels for both lifestyle and biochemical risk factors by
formulizing data, we made recommendations based on
individuals CHD risk and medical history. For example, if
an individual had a diabetes mellitus (DM) history, or CHD
risk >20%, or have a CHD history, his target low-density
lipoprotein (LDL level was defined as <100 mg/dl, other-
wise target was (LDL) <130 mg/dl. Report card was given
to all individuals with 10 min of counseling regarding
healthy diet, smoking cessation, and regular physical
activity by the doctors. Patients were referred to a hospital
when necessary.

Data management

A database was created to enter the data from different
units on a web-based design. Data collected through the
interview from the laboratory and physical measurements
would be entered and stored in the same database, as well
as the follow-up information. A report on heart disease risk
was prepared by combining the information at the server.
Data were available through a remotely accessible web
browser. All study data are managed through a secure
server at the DEU, and it can only be used by authorized
members of the project.

Community interventions and follow-up

Community interventions were planned specifically tar-
geting three main risk factors: smoking, unhealthy diet, and
physical inactivity. Various interventions for high-risk
groups are diet and PA intervention for the individuals with
impaired glucose, where those individuals will be con-
tacted and called to participate in the program. Similarly,
PA intervention will be conducted for the population with
medium cardiovascular risk. A smoking cessation clinic
will start and invite the participants with medium- and
high-risk primarily, as well as serving the general com-
munity. The clinic will also plan activities for prevention of
starting smoking. There will be other interventions
throughout the course of the project targeted for specific
risk groups and the community in general.
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Participants will be followed-up for important health
events and death in a schedule according to their risk cat-
egory. These follow-ups will be done by a physician and a
nurse in the project coordination unit at the municipality.
The people with medium- and high-risk will be given
appropriate counseling to reduce or at least maintain their
risk status. They will be steered toward various interven-
tions according to their risk factor.

Evaluation of the project

The project will be evaluated using program review pro-
cedure. Data will be collected on program activities, inputs,
and outputs. Major outputs of the project are incidence and
mortality rates of CVD. The baseline survey will be
repeated in the year 2012 and 2017 on selected population
samples to evaluate the changes in risk factor trends. The
baseline survey population will also be followed-up to
estimate incidence and mortality rates of non-communi-
cable diseases including CHD, stroke, and cancer.
Morbidity data will be identified by means of the social
security records, hospital registries and questionnaires on
occurrence of MI, stroke, and cancer. In Turkey, family
physicians and municipal health units and hospitals in each
district submit death certificates to the Provincial Health
Directorate (PHD) and TurkStat. Causes of death are coded
based on ICD-10. The ICD related with CHD (120-25,
146-50, Z95) and stroke (G45-46, 160-69) will be tracked
for mortality and morbidity data. We will validate the
cause of death by checking the hospital records and a
verbal autopsy questionnaire, which will be applied to
family members. We will also evaluate the observed CHD
events with the ones predicted by Framingham risk equa-
tion at the 5th and 10th year of the project. Inequalities in
mortality and distribution of risk factors in different socio-
economic groups will be evaluated.

Dokuz Eylul University Ethical Committee has
reviewed and approved the study protocol 337/2007. Ver-
bal and written consent was obtained from all participants.

Statistical analysis

SPSS for Windows (version 15.0; SPSS Inc., Chicago, IL,
USA) was used for data analysis. For comparison of
baseline characteristics among men and women, f test was
used for continuous variables. Results were expressed as
means =+ standard errors or as percentages.

Results

In this section, characteristics of the study population and
some of the baseline behavioral variables were presented.

Of these 16,080 people participated in the study, 34.5%
were men and mean age was 52 years. Participation rates
were lower in men and in the younger age groups.
Majority of the population were primary school graduates,
but more men had higher education than women. Most
of the population was covered by health insurance; the
uninsured population was 7.6% in men and 6.9% in
women (Table 1).

Some of the key lifestyle characteristics of the popula-
tion are given in Table 2. Current smoking was quite high
among both men and women (41.6, 31.1%, respectively).
Almost one-third of the men were physically inactive
compared with 14% of the women. One of the main ele-
ments of Turkish diet is white bread daily prepared in the
bakeries. It was seen that there has been a shift to whole-
meal bread in a considerable percent of the population.
Olive oil and vegetables and fruits were also frequently
consumed reflecting the Mediterranean style of nutrition in
accordance with the geographical location of the study.

When participants were asked about their medical con-
ditions that were either diagnosed by a doctor or that they
were using a medication for hypertension was reported
25% in men and 33% in women, and the second prevalent
condition was hypercholesterolemia (Table 3).

The biochemical and anthropometric measurements of
population were presented in Table 4.

While TG, systolic and diastolic blood pressure, waist
circumference and waist to hip ratio, and Framingham risk
score values were higher in men than in women; TC, HDL-
C, BMI, and hip circumference were significantly higher in
women than in men. There was not a significant difference
in mean LDL-C value between men and women.

Discussion

The study describes the BHS brought to life with the
University and local municipality collaboration. This is a
community-based CVD control programme that uses pri-
mary prevention interventions for the whole population and
high-risk individuals. As most of the prospective studies in
cardiovascular disease epidemiology, our study has been
inspired from the Framingham Heart Study (Oppenheimer
2005) and the North Karelia Project (Pekka Puska 2002).
Both projects contributed to the knowledge base of CVD
and also set examples in community partnerships for a
long-term success (Oppenheimer 2005).

Balcova is located at the western and more developed
part of Turkey with a population of higher level of edu-
cation and lower uninsurance. Although olive oil and
vegetables and fruits were frequently consumed and
physical inactivity was lower compared with former stud-
ies (MoH 2004), the smoking rates of women and mean
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Table 1 Sociodemographic characteristics of the Balcova heart study
population, Turkey, 2007

Table 2 Lifestyle characteristics of the Balcova heart study popu-
lation, Turkey, 2007

Men Women
(n =5,552) (n=10,528)

Men Women
(n =5,552) (n =10,528)

Age (mean * SE)
Age groups (%) (participation rates)

53.27 £ 0.18 51.60 & 0.18

30-39 172 (19.4) 214 (43.2)
40-49 244 (30.7)  26.3 (56.4)
50-59 25.8 (37.5) 24.7 (61.9)
60—-69 19.7 (41.8) 159 (62.5)
70-79 10.4 (44.7) 9.3 (59.9)
80+ 2.5 (42.9) 2.4 (50.8)
Marital status (%)
Married 90.1 75.1
Divorced 1.1 3.1
Widowed 2.2 16.0
Single 6.7 5.8
Educational status (%)
Illiterate 1.5 8.3
Literate 1.6 4.9
Primary 36.9 48.0
Secondary 12.7 10.2
High school 28.5 19.2
University 18.8 9.4
Health insurance (%)
No insurance 7.6 6.9
Retirement Fund 24.3 24.3
Social security for workers 51.8 514
Social security for craftsmen and 11.5 11.9
other tradesmen
Green card 1.3 22
Private insurance 1.4 1.1

blood lipid levels in both genders were higher than Turkish
average (Mahley et al. 1995; Onat 2001). BMI values were
also higher compared with results of nationwide studies
(Sanisoglu et al. 2006; Satman et al.2002; Oguz et al. 2008;
MoH 2010). These findings suggest that there is a room for
community-based health promoting interventions targeting
mainly life style change and healthy diet to decrease long-
term CVD risks in Balcova.

One of the strengths of this project is the timing of this
study being in accordance with raised public awareness
that cardiovascular disease is a widespread illness in the
adult age group and also the leading mortality cause.
However, people are not aware of their individual risk
factors and their cardiovascular disease risk. Through this
project, all participants will recognize their risk status and
that this can be changed. This was also the first time for
risk-based approach and a heart risk report card was used
for treatment recommendations in Turkey.
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Smoking status (%)

Current smoker 41.6 31.1

Ex-smoker 329 13.6

Never smoker 25.5 554
Physical activity levels (%)

Moderate physical activity 344 354

Physically inactive 31.8 14.2

Nutritional habits (%)
Type of bread consumed (%)

White 73.9 60.3

Wholemeal 26.1 39.7
Type of oil consumed (%)

Olive oil 52.7 53.0

Other 47.3 47.0
>5 portion of daily vegetable/fruit 43.2 45.0

consumption (%)

Table 3 Percent distribution of self reported medical history of
Balcova heart study population, Turkey, 2007

Men (n = 4,237) Women (n = 8,449)

Hypertension 25.0 33.1
Hypercholesterolemia 224 31.0
Diabetes mellitus 12.0 11.5
Coronary heart disease 10.8 5.8
Stroke 1.7 2.1

There is also a supportive environment for some of the
major interventions such as smoking cessation. Turkey has
signed the Framework of Tobacco Convention and has
enforced one of the most powerful legislations in the world for
banning smoking in all public places, including bars, tradi-
tional coffee houses, and restaurants since 2009 (WHO 2009).
Balcova Municipality has been building sports facilities in the
district, where citizens can do physical exercise free of charge.
There are also exercise equipments at the parks and bicycle
roads were built along the coast line of the district.

This study gained a wide recognition and support from
the public health community of the country. We have won
the “excellent presentation” award in the National Public
Health Congress and the mayor of Balcova Municipality
has won the “Best Administrator in Supporting Public
Health” award of the Turkish Public Health Association.

Main limitation of the project is lack of secure funding for
an extended period. Most of the personnel come from the
university. In fact, there is a considerable need for permanent
staff for the interventions and follow-up. The health system
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CT;Z:EV‘LSSE?;FH d?iease risk Men (n = 4,317) Women (n = 8,598) p value
factors of the Balcova heart Total cholesterol (mg/dl) 208.36 + 0.63 21132 + 0.44 0.001
study population, Turkey, 2007 . .
Triglycerides (mg/dl) 165.57 £ 1.79 133.78 £+ 0.86 0.001
High-density lipoprotein (mg/dl) 43.59 £ 0.16 52.15 £ 0.13 0.001
Low-density lipoprotein (mg/dl) 132.03 £ 0.52 132.38 £+ 0.37 0.580
Fasting blood glucose (mg/dl) 94.77 £ 0.48 92.39 £+ 0.30 0.001
Systolic blood pressure (mmHg) 123.90 £+ 0.29 121.17 £ 0.23 0.001
Diastolic blood pressure (mmHg) 79.12 £ 0.16 77.88 £ 0.12 0.001
Waist circumference (cm) 9424 + 0.16 86.26 + 0.13 0.001
Hip circumference (cm) 102.37 £ 0.11 105.86 £+ 0.11 0.001
Body mass index (kg/m?) 28.03 £ 0.06 29.63 £+ 0.06 0.001
Waist to hip ratio 0.91 &+ 0.00 0.81 £+ 0.00 0.001
Framingham risk score (<75 years) 1242 £ 0.16 5.88 £ 0.06 0.001

in Turkey is in a transformation process. Therefore, a good
collaboration with family physicians in the district has not
been established yet, which would be a great support, espe-
cially for follow-up activities. Another major limitation of
this project is the lack of a control group. Best evidence can
be obtained from controlled studies; however, it is also a
quite expensive design. Finding a comparable population
within a close proximity which will not as well be contam-
inated by the interventions was quite impossible.
Nevertheless, it is planned to use mortality and morbidity
data for Izmir in the evaluation of the follow-up results.

The participation rate was rather low (44%), which
might limit the generalization of our findings. However,
low participation is typical of surveys and participation
rates are declining worldwide. The magnitude of the non-
participation bias is not proportional to the percentage of
nonparticipants (Galea and Tracy 2007) and a study on
representativeness observed that people with risky behav-
iors participated in the same proportions as people without
risk factors (Taylor et al. 2006). In our case, some of the
individuals with chronic diseases such as CHD or DM did
not want to participate in project as they were already
under control by their health facility. Participation rates
were lower among men because most of them were
working during blood sampling hours.

Loss to follow-up is the major concern of the cohort
studies. Our district has a relatively high rate of migration
in the younger adults (<45); however, the older age groups
are more stable. The use of national ID numbers will make
it possible to track individuals for their changing addresses.
The neighborhood networks of the municipality will also
be an important support in the follow-up of the population.

CHD risk estimations were based on Framingham risk
equations and it can be argued whether it is suitable
for Turkish settings. According to the only cohort
(TEKHARF) on cardiovascular diseases in Turkey (Onat
et al. 2010), Framingham risk score accurately predicted

the low risk groups, but underestimated the ratio of
high-risk individuals. Authors think that the variables such
as obesity not included in Framingham risk scoring system
caused this difference. We also anticipate validating or
creating our own CVD risk scoring system in the future.

As most of the intervention studies are mostly conducted
in high-income countries of the Western Europe and North
America, our study may set an example for countries which
are similar in economic and cultural aspects. The low-budget
interventions could be accomplished with the participation
of volunteers. Local municipality administrations could be
encouraged to be engaged in health promotion activities.

The most prominent feature of this project is being the
first community cohort on CVD in Turkey and it also
incorporates interventions for controlling and preventing the
CVD. Furthermore, it is designed with the collaboration of a
University and a local municipality, where in Turkey health
care and health promotion are under the responsibility of
Ministry of Health. This is also a first approach from a
municipality to take responsibility in health with a long-
term investment. The project will reach individuals who do
not seek for medical help, thus reduce the inequalities in
utilization of services. We hope that the results of this study
as the first community-based cohort and intervention study
in Turkey will accelerate health promotion activities of the
local and national governments of the country.
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