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Objectives: This study examines gender differences in heart disease experiences of individuals in Turkey
by employing individual level data from a nationally representative survey.
Methods: By using Turkish Health Survey, this study constructs a binary indicator for heart disease ex-

ﬁee;;vrvto;di;ases periences of individuals, which accounts for heart problems such as myocardial infarction, coronary heart
Gender disease and angina pectoris. Binary logistic regression models are estimated for quantification of associa-
Education tions between prevalence of heart diseases, gender and other risk factors.

Turkey Results: Empirical results imply that females are significantly less likely to experience heart diseases

Logistic models in Turkey. Age and hypertension issues are directly correlated with heart problems for both males and
females. Perceived health status is negatively associated with probability of experiencing heart diseases
for both males and females in Turkey. Having diabetes is a positive significant predictor of heart disease
experiences for Turkish females. Females with higher household income level are less likely to have heart
diseases. Finally, education level and lifestyle indicators such as smoking, physical activity, fruit, vegetable
and alcohol consumption display mixed results.

Conclusions: This study suggests that there are gender differences in prevalence and risk factors of heart
diseases in Turkey. Complementing the earlier literature, findings of this study imply that gender specific

health interventions would be effective in coping with heart related diseases.
© 2019 Fellowship of Postgraduate Medicine. Published by Elsevier Ltd. All rights reserved.

Introduction

Heart diseases are the most frequent cause of death in the
world. According to World Health Organization (WHO) [33], 31%
of global deaths are resulted from cardiovascular diseases (CVDs)
in 2016. More than 75% of CVDs related deaths occur in middle
and low income countries [33]. Many cardiovascular diseases may
be prevented by policy measures which address health behaviors,
lifestyles and other risk factors of individuals.

Cardiovascular diseases are associated with socioeconomic, de-
mographic, behavioral and biological factors. Researchers find that
age is correlated with probability of having a cardiovascular dis-
ease and women experience CVDs at older ages than men [14,20].
Earlier findings indicate that coronary heart diseases are corre-
lated with gender and educational attainment. Males are more
likely to experience coronary heart disease whereas higher educa-
tion level is associated with lower risks of cardiovascular diseases
[7,10,12,13,22,25,32]. Marital obligations and work stress levels are
positively associated with coronary heart disease in women [21].
Additionally, earlier studies report significant negative associations
between different income measures and prevalence of CVDs [5,26].
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Considering health indicators of individuals, some researchers
point out that obesity is positively correlated with CVDs [6,31].
However, a branch of literature suggests that overweight and obese
individuals with established CVDs may have better health mea-
sures compared to non-obese patients [11]. Evidence from differ-
ent countries indicate that self-rated health status of individuals is
a predictor of heart diseases [2,17]. Chronic conditions such as di-
abetes and hypertension are associated with higher risks of CVDs
[24,30]. Some studies show that diabetes lead to higher risks of
heart diseases in female samples [9].

Earlier research suggest that lifestyles are linked with CVDs.
Healthy life styles such as being a non-smoker and being phys-
ically active are associated with lower incidence of heart dis-
eases [1,3,4,16,19]. Earlier studies provide mixed evidence for as-
sociations of eating vegetables and fruits with risks of CVDs.
Some studies suggest that healthy eating behaviors significantly re-
duce likelihood of having heart diseases whereas others find non-
significant results [3,4,19]. Finally, alcohol consumption is associ-
ated with risks of CVDs. Lower levels of alcohol consumption may
be negatively associated with risks of CVDS whereas higher al-
cohol consumption levels lead to higher heart disease prevalence
[8,15,18,23].

Similar to global figures, the leading cause of deaths is circu-
latory system diseases in Turkey. According to Turkish Statistical
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Institute (TSI) [29], 39.7% of deaths in Turkey are caused by circu-
latory system diseases in Turkey during 2017. Total share of heart
diseases (ischemic heart diseases, heart failures, etc.) in circulatory
system related deaths corresponds to 81.8% % for males and 75.7%
for females during 2017 in Turkey [29]. This study aims to inves-
tigate associations of heart diseases with gender in a developing
country, Turkey. Most recent waves (2014 and 2016) of a nationally
representative data set, Health Survey of Turkey, are employed to
estimate probability models for incidence of heart diseases at indi-
vidual level. Empirical models include control variables for behav-
ioral and socioeconomic factors such as age, income, employment,
marital status, alcohol use, smoking and chronic illnesses. Logis-
tic regression models are estimated for the entire sample and for
sub-samples to compare determinants of heart disease incidents
across gender. Exploration of gender differences in prevalence of
heart diseases in Turkey would provide insights for public health
intervention policies on prevention of heart diseases in developing
regions of the world.

Methods

This study uses 2014 and 2016 waves of Turkish Health Survey
(THS), which is conducted by TSI [27,28]. THS is an individual level
nationally representative survey and it collects various health in-
formation of individuals such as health status, accidents, diseases,
use of health services and health related habits. This study consid-
ers respondents who are 15 or older, the operating samples of the
study consists of 17,242 individuals for 2016 and 19,129 individuals
for 2014.

In order to measure heart disease experiences of Turkish re-
spondents, this study constructs a binary indicator which is based
on following survey questions:

1) During the past 12 months, have you had myocardial infarc-
tion (heart attack) or chronic consequences of myocardial in-
fraction? 1-Yes 2-No

2) During the past 12 months, have you had coronary heart dis-
ease or angina pectoris? 1-Yes 2-No

If an individual experienced one or both of heart related prob-
lems in the last year, then binary indicator for heart disease is
equal to one, otherwise zero. Independent variables of empirical
analysis include demographics, socioeconomic variables and mea-
sures for health related behaviors of individuals. Descriptions of
all variables are given by Table A1 for 2014 and 2016. Descriptive
statistics for the full sample of 2016 are summarized in Table 3.
Frequency distributions of all variables for male and female sub-
samples of 2016 are provided in Table 1. Descriptive analysis for
2014 wave are provided in Tables A2 and A4.

Due to binary nature of dependent variable, logistic regressions
are employed to quantify risk factors for heart disease. Each indi-
vidual's heart disease experience (h;) may be defined by the fol-
lowing model:
hl* = QX, + W;
hi=1if hf > 0 and h; = 0, otherwise
where hf is the latent variable for individual’s heart disease condi-
tion; X; represents vector of independent variables including indi-
vidual's demographics and other characteristics; 6 is the vector of
parameters for the model; w; is the random error term with logis-
tic distribution.

Given the sample of observations, parameter vector, 9, of this
non-linear probability model is estimated by maximum likelihood
methodology. Based on estimates of parameters, odds ratios for
explanatory variables are computed. All empirical estimations and
additional computations are conducted by STATA 14 software. Re-
gression models are estimated for males, females and the full
sample.

Results

First, detailed discussions on empirical findings for wave of
2016 are presented in this section. Then, empirical findings from
2014 wave are briefly discussed due to space limitations.

Estimation results of binary logistic models for 2016 are pre-
sented in Table 2. All empirical models are estimated with ro-
bust standard errors and odds ratios are provided for each model.
First, Wald test statistics indicate that all models are overall sig-
nificant at 1% level. Coefficient of determination measures indicate
that models explain more than 21% of the variation in probabilities
of heart disease experiences for whole sample and sub-samples of
females and males in Turkey. According to Table 2, there are gen-
der differences in heart disease experiences of Turkish individuals.
Empirical results indicate that Turkish females are 21% less likely
to experience a heart disease than Turkish males. Namely, cardio-
vascular disease risk rates are more prominent for men in Turkey.
Overall, empirical models indicate that age is positively associated
with probability of having a heart disease in Turkey. Compared to
middle age groups, older age groups are more likely to experience
a heart disease for both male and female samples.

The relationships between educational attainment and heart
disease experiences of individuals are not significant for the full
sample in 2016. However, female and male samples display dif-
ferent results for associations of education level with probability
of experiencing a heart disease in Turkey. Compared to primary
school graduates, females with bachelor’s degree are 50% less likely
to have a heart disease in Turkey. Thus, higher education is corre-
lated with reduction of heart disease prevalence among women in
Turkey. On the other hand, Turkish males with an associate de-
gree are 59.8% more likely to experience a heart disease compared
to male primary school graduates. This result is not in line with
the common finding that education and heart disease display neg-
ative correlations. One may speculate that life stressors (such as
employment, income and marital status) for Turkish men with as-
sociate degree may be different than those with lower and higher
education levels. Males with lower educational status may partic-
ipate in low-skilled labor market whereas higher education levels
may create opportunities for being employed in skilled labor mar-
ket. However, males with associate degree may find it difficult to
fit in low and high skilled labor markets due to skills mismatch
and underemployment. Thus, they may also experience mismatch
issues in marriage markets. Experiencing such difficulties in eco-
nomic and social life, Turkish males with associate degree may
face with higher stress levels and risk factors which may be corre-
lated with prevalence of heart diseases. However, the exploration
of causal pathways between education level and CVDs are beyond
the scope of this study.

Employment status does not correlate with probability of hav-
ing heart diseases for both males and females. However, full sam-
ple model reveals that employed Turkish individuals are 16.8% less
likely to have a heart disease. Marital status is not significantly
correlated with heart disease prevalence of Turkish individuals.
Household income level is negatively correlated with probability
of heart disease experience in Turkey for the whole sample and
female sample. A level change in household income level is asso-
ciated with a 5.8% decrease in heart disease probability of females
on average. Household income level is not significantly associated
with heart disease experiences of Turkish males.

Empirical findings imply that BMI figures of Turkish individuals
are mostly not significantly associated with heart disease experi-
ences in Turkey. However, estimation results of full sample suggest
that individuals who are in obesity class 2 are 27.6% more likely
to have a heart disease compared to normal weight category.
Self-rated health statuses of Turkish individuals are negatively
correlated with likelihood of experiencing a heart disease. Having
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Table 1
Frequency distributions of variables for 2016.
Variables Males Females
N % N %
Heart Disease 572 7.46 846 8.84
Age Level: 15-24 1344 1753 1561 16.30
25-34 1269 16.55 1737 18.14
35-44 1508 19.67 1936 20.22
45-54 1373 17.91 1634 17.07
55-64 1055 13.76 1313 13.71
65-74 702 9.15 843 8.81
75+ 417 5.44 550 5.74
Education Level: Illiterate 211 2.75 1483 15.49
No Official Diploma 274 3.57 680 710
Primary School 2623 34.21 3325 34.73
Secondary School 1559 2033 1417 14.80
High School 1656 21.60 1450 15.15
Associate Degree 416 5.43 395 413
Bachelor’s Degree 798 10.41 726 7.58
Graduate Degree 131 171 98 1.02
Employed 4399 57.37 2058 21.50
Married 5417 70.64 6495 67.84
Household Income: 0-1264 TL 1430 18.65 2241 2341
1265-1814 TL 2115 27.58 2592 27.07
1815-2540 TL 1426 18.60 1726 18.03
2541-3721 TL 1381 18.01 1563 16.33
3722+ TL 1316 17.16 1452 15.17
Body Mass Index (BMI): Underweight: BMI < 18.50 181 2.36 451 471
Normal weight: 18.50 < BMI < 25 3116 40.64 3633 37.95
Overweight: 25 < BMI < 30 3090 40.30 3014 3148
Obesity Class 1: 30 < BMI < 35 1034 13.48 1690 17.65
Obesity Class 2: 35 < BMI < 40 205 2.67 586 6.12
Obesity Class 3: BMI > 40 42 0.55 200 2.09
Self-Rated Health Status: Very Bad 82 1.07 133 139
Bad 587 7.66 1265 13.21
Fair 1906 24.836 2995 31.28
Good 4204 54.83 4516 4717
Very Good 889 11.59 665 6.95
Diabetes 664 8.66 1214 12.68
Hypertension 1051 13.71 2218 23.17
Smoking Status: Non-Smoker 4370 56.99 7797 81.44
Smoker 3298 43.01 1777 18.56
Alcohol Use 3159 41.20 1068 1116
Walking 6566 85.63 7405 77.34
Vegetable Consumption: Never 58 0.76 51 0.53
Less than once a week 237 3.09 210 219
1 to 3 times a week 1309 17.07 1377 14.38
4 to 6 times a week 1470 19.17 1869 19.52
Once or more a day 4594 59.91 6067 63.37
Fruit Consumption: Never 115 150 159 1.66
Less than once a week 449 5.86 559 5.84
1 to 3 times a week 1828 23.84 2109 22.03
4 to 6 times a week 1311 17.10 1557 16.26
Once or more a day 3965 51.71 5190 54.21

Source: TSI (2016).

diabetes and hypertension decrease the probability of having heart
disease problems for the full sample and females in Turkey. A
female with diabetic conditions is 32.4% more likely to experience
a heart disease than a female without diabetes. On the other hand,
having diabetes is not significantly associated with heart disease
experiences of Turkish males. Additionally, Turkish males with
hypertension problems are approximately 3 times (283.3%) more
likely to have a heart disease compared to other Turkish males.
Estimation results indicate that smoking habits are significantly
associated with heart disease experiences of Turkish individuals.
For the female sample, current non-smokers are significantly less
likely to have a heart disease compared to current smokers. For
instance, current smoker females are 34.5% more likely to experi-
ence a heart disease compared to current non-smoker females on
average. Although current smokers are 21.6% more likely to have a
heart disease in the full sample, there are no significant differences
between current non-smokers and smokers in male sample. Alco-
hol using males are 19.9% more likely to experience heart diseases

compared to males who do not consume alcohol. Alcohol con-
sumption does not have significant correlations with heart disease
experiences for females. Empirical results exhibit that there are no
significant associations of heart disease experiences with vegetable
consumption in Turkey. However, fruit consumption reduces the
probability of experiencing a heart disease for the female sample
and the full sample. Although physical activity (walking) reduces
probability of having heart diseases for Turkish females, this result
is not observed for the full sample and males. Turkish females
who walk more than 10 min in a day are 14.1% less likely to have
a heart disease compared to physically inactive females.

Finally, robustness of findings is checked by conducting addi-
tional empirical analysis for 2014 wave of THS. Regression estima-
tion results for 2014 wave are provided in the Table A3. Empirical
findings for 2014 indicate that Turkish females are less likely to
experience heart diseases compared to Turkish males. Age level is
negatively correlated with probabilities of CVDs. Being employed
is associated with lower probabilities of heart diseases for males
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Table 2
Logistic regression estimation results for heart disease for 2016.

Variables Full sample Female sample Male sample
Odds ratio  Odds ratio 0dds ratio
Female 0.790%** - -
Age Level: 15-24 0.691** 0.597** 0.908
25-34 0.579*** 0.742 0.409**
35-44 0.840 0.872 0.805
(Base Category) 45-54 - - -
55-64 1.394#** 1.344** 1.508**
65-74 1.510%** 1.381** 1.688***
75+ 1.560%** 1.560%** 1.507*
Education Level: Illiterate 0.912 0.930 0.892
No Official Diploma 1.149 1139 1.224
(Base Category) Primary School - - -
Secondary School 1.009 0.927 1121
High School 0.865 0.886 0.885
Associate Degree 1.196 0.801 1.598**
Bachelor’s Degree 0.784 0.501** 1.014
Graduate Degree 1125 1157 1169
Employed 0.832** 0.843 0.887
Married 0.963 0.869 1.143
Household Income Level 0.949* 0.942* 0.960
Body Mass Index (BMI): Underweight: BMI < 18.50 0.816 0.807 0.794
(Base Category) Normal weight: 18.50 < BMI < 25 - - -
Overweight: 25 < BMI < 30 1.018 0.950 1100
Obesity Class 1: 30 < BMI < 35 1.061 1.065 1.022
Obesity Class 2: 35 < BMI < 40 1.276* 1.206 1.484
Obesity Class 3: BMI > 40 1.044 1.071 0.888
Self-Rated Health Level 0.436*** 0.469*** 0.389***
Diabetes 1.259%** 1.324*** 1121
Hypertension 2.748*** 2.678*** 2.833***
Smoking 1.216%** 1.345%* 1158
Alcohol Use 1.102 0.870 1.199%
Walking 0.902 0.859* 0.992
Vegetable Consumption Frequency 1.020 1.019 1.018
Fruit Consumption Frequency 0.926** 0.913** 0.953
Pseudo R? 0.213 0.215 0.217
Wald x? 1911.54*** 1087.75%** 823.76%**
Number of Observations 17,242 9574 7668
Source: TSI (2016). Notes: *** p < 0.01, ** p < 0.05, * p < 0.1.
All models are estimated with robust standard errors.
Table 3
Descriptive statistics for 2016.
Variable N Mean Standard deviation Min Max
Heart Disease 17,242 0.082 0.275 0 1
Female 17,242 0.555 0.497 0 1
Age Level 17,242 3.431 1.758 1 7
Education Level 17,242 2.842 1.674 0 7
Employed 17,242 0.374 0.484 0 1
Married 17,242 0.691 0.462 0 1
Household Income 17,242 2.793 1.377 1 5
Body Mass Index (BMI) 17,242 26.40 5.145 12.487 66.406
Self-Rated Health Status 17,242 3.554 0.847 1 5
Diabetes 17,242 0.109 0.312 0 1
Hypertension 17,242 0.190 0.392 0 1
Smoking 17,242 0.294 0.456 0 1
Alcohol Use 17,242 0.245 0.430 0 1
Walking 17,242 0.810 0.392 0 1
Vegetable Consumption 17,242 3.392 0.884 0 4
Fruit Consumption 17,242 3138 1.057 0 4

Source: TSI (2016).

and the full sample. Having higher household income is associated
with lower odds of experiencing heart diseases for females. Hav-
ing diabetes and using alcohol display positive relationships with
probability of heart disease for all samples. Similar to 2016 wave
results, having hypertension increases probability of heart disease
for females and the full sample in 2014. Unlike results of 2016
wave, high school education and having a bachelor’s degree lowers
the risks of experiencing a heart disease in Turkey. Being married
is positively associated with heart diseases in 2014 wave. Smoking
behavior and walking activities are not significantly related with

heart diseases in 2014. Vegetable consumption and fruit consump-
tion reduce probability of heart disease for females and males, re-
spectively in 2014.

Conclusions

Gender differences in health behaviors and outcomes are fre-
quently documented. Biological covariates, demographics, socioe-
conomic factors and intersectionality of these variables are to
lead differences in health measures at individual and aggregate
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levels in many countries. This study provides an empirical analy-
sis of gender differences in heart diseases experiences of Turkish
individuals.

Utilizing nationally representative data sets, this article uses bi-
nary logistic regression framework to estimate covariates of heart
disease experiences for male and female samples. Empirical anal-
ysis indicates that there are gender differences in heart diseases
experiences of Turkish individuals. In line with previous research,
findings indicate that females are less likely to have a heart dis-
ease in Turkey. Household income level has a negative correlation
with likelihood of heart problems for females. Lower levels of self-
rated health status, being older and having hypertension are pos-
itively associated with heart disease experiences of both females
and males. However, having diabetes is a risk factor for only female
heart disease experiences. Education level and lifestyle indicators
such as smoking, physical activity, fruit, vegetable and alcohol con-
sumption displays mixed results across time and sub-samples of
the survey.

Findings of this article imply that policy makers should con-
sider formation of health interventions which specifically target
female and male sub-populations in the society. One-fit-all type
policy applications usually disregard essential differences across
sub-groups and fail to reduce health disparities. Thus, gender spe-
cific health interventions may help women with access and utiliza-
tion of health related resources. The case of Turkey may provide
insights for other developing countries which experience gender
differences in health outcomes.

Finally, this study has specific limitations and its results should
be considered accordingly. First, most studies focus on heart dis-
ease mortality as the main variable of interest whereas the current
study use a self-reported measure of heart disease experiences at
individual level. Second, the empirical analysis of this study reveals
only correlations among variables of interest rather than causa-

Table A1
Description of variables for 2014 and 2016.

tions. Third, biological covariates and other objective measures of
health status are not included in empirical analysis due to survey
data limitations. Similar to all surveys, the data sets of this study is
also prone to reporting bias and measurement errors due to prop-
erties of self-reported data. Lastly, this study is based on cross-
sectional surveys and it cannot account for panel data dimensions
of health measures and other variables of interest.
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Appendix Tables

Variable Description

Heart Disease
Yes = 1 and No = 0
Female 1 = Female; 0 = Male.
Age Level
6=65-74; 7=75+
Education Level

Measures if the individual experienced a heart attack or coronary heart disease or angina pectoris in last 12 months.

Reported age level group of the respondent. Age levels are: 1=15-24; 2 =25-34; 3 =35-44; 4=45-54; 5=55-64;

Reported highest educational attainment of the respondent. Education groups are: O-llliterate; 1-No Official Diploma;

2-Primary School; 3-Secondary School; 4-High School; 5-Associate Degree; 6 Bachelor's Degree; 7-Graduate Degree

Employed
Married
Household Income

Working status of the respondent. 1 =Employed; 0= Otherwise
Marital status of the respondent. 1=Married; 0= Otherwise (Single, Widowed, Divorced).
Reported monthly household income level category of the respondent (in Turkish Liras). Income level categories for 2014

are: 1=0-1080 TL; 2 =1081-1550 TL; 3 =1551-2170 TL; 4=2171-3180 TL; 5=3181+ TL. Income level categories for 2016
are: 1=0-1264 TL; 2=1265-1814 TL; 3 =1815-2540 TL; 4=2541-3721 TL; 5=3722+ TL.

Body Mass Index (BMI)
Underweight: BMI < 18.50
Normal weight: 18.50 < BMI < 25
Overweight: 25 < BMI < 30
Obesity Class 1: 30 < BMI < 35
Obesity Class 2: 35 < BMI < 40
Obesity Class 3: BMI > 40

Self-Rated Health Status

Continuous measure of BMI for the respondent (kg/m?).

Reported health level of the respondent. 1=Very Bad; 2 =Bad; 3 =Fair; 4=Good; 5= Very Good

Diabetes 1=The respondent had diabetes during last 12 months; 0 =Otherwise
Hypertension 1=The respondent had hypertension during last 12 months; 0 =Otherwise
Smoking 1=The respondent currently smokes; 0= Otherwise

Alcohol Use 1=The respondent ever had an alcoholic drink; 0= Otherwise

Walking 1=The respondent spends more than 10 min on walking; 0= Otherwise

Vegetable Consumption Frequency
week; Once or more a day
Fruit Consumption Frequency
week; Once or more a day

Measures frequency of eating vegetables. 0 =Never; 1=Less than once a week; 2=1 to 3 times a week; 3=4 to 6 times a

Measures frequency of eating fruits. 0=Never; 1=Less than once a week; 2=1 to 3 times a week; 3=4 to 6 times a

Source: TSI (2014); TSI (2016).
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Table A2
Frequency distributions of variables for 2014.
Males Females
Variables N % N %
Heart Disease 727 8.34 1102 10.59
Age Level: 15-24 1586 18.19 1802 17.31
25-34 1658 19.01 2003 19.24
35-44 1666 19.10 2102 20.20
45-54 1541 17.67 1791 17.21
55-64 1230 14.10 1325 12.73
65-74 663 7.60 835 8.02
75+ 377 4.32 550 5.28
Education Level: Mliterate 243 2.79 1647 15.82
No Official Diploma 315 3.61 644 6.19
Primary School 3196 36.65 3918 37.64
Secondary School 1708 19.58 1495 14.36
High School 1824 20.92 1538 14.78
Associate Degree 489 5.61 396 3.80
Bachelor’s Degree 800 9.17 674 6.48
Graduate Degree 146 1.67 96 0.92
Employed 5237 60.05 2178 20.93
Married 6138 70.38 7023 67.48
Household Income: 0-1080 TL 2450 28.09 3444 33.09
1081-1550 TL 1780 20.41 2079 19.98
1551-2170 TL 1453 16.66 1662 15.97
2171-3080 TL 1571 18.01 1703 16.36
3081+ TL 1467 16.82 1520 14.60
Body Mass Index (BMI): Underweight: BMI < 18.50 225 2.58 509 4.89
Normal weight: 18.50 < BMI < 25 3594 41.21 4041 38.83
Overweight: 25 < BMI < 30 3432 39.35 3200 30.75
Obesity Class 1: 30 < BMI < 35 1215 13.93 1751 16.82
Obesity Class 2: 35 < BMI < 40 211 2.42 675 6.49
Obesity Class 3: BMI > 40 44 0.50 232 223
Self-Rated Health Status: Very Bad 87 1.00 257 139
Bad 641 735 1341 12.88
Fair 2192 2513 3454 3319
Good 4523 51.86 4465 42.90
Very Good 1278 14.64 891 8.56
Diabetes 714 8.19 1282 12.32
Hypertension 1139 13.06 2396 23.02
Smoking Status: Non-Smoker 4702 53.92 8446 81.15
Smoker 4019 46.08 1962 18.85
Alcohol Use 4783 54.84 1691 16.25
Walking 7033 80.64 7381 70.92
Vegetable Consumption: Never 76 0.87 63 0.61
Less than once a week 262 3.00 250 240
1 to 3 times a week 1521 17.44 1562 15.01
4 to 6 times a week 1751 20.08 1908 18.33
Once or more a day 5111 58.61 6625 63.65
Fruit Consumption: Never 175 2.01 265 2.55
Less than once a week 629 7.21 772 7.42
1 to 3 times a week 2204 25.27 2393 22.99
4 to 6 times a week 1562 17.91 1700 16.33
Once or more a day 4151 47.60 5278 50.71

Source: TSI (2014).
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Full Sample  Female Sample = Male Sample

Variables 0Odds Ratio 0Odds Ratio 0dds Ratio
Female 0.862** - -
Age Level: 15-24 0.847 1.006 0.701
25-34 0.647*** 0.741** 0.519***
35-44 0.918 0.999 0.801
(Base Category) 45-54 - - -
55-64 1.207** 1.126 1.321**
65-74 1.146 0.965 1.422+*
75+ 1.407+** 1.360%* 1.382*
Education Level: Illiterate 1.224* 1.308*** 1.031
No Official Diploma 1.095 1143 1.069
(Base Category) Primary School - - -
Secondary School 0.918 0.889 0.938
High School 0.776** 0.646*** 0.880
Associate Degree 0.973 0.806 1.068
Bachelor’s Degree 0.603*** 0.484*+* 0.620%*
Graduate Degree 0.579 0.442 0.551
Employed 0.807+** 0.862 0.810**
Married 1.160** 1.091 1.182
Household Income Level 0.980 0.935** 1.055
Body Mass Index (BMI): Underweight: BMI < 18.50 1.076 0.968 1.158
(Base Category) Normal weight: 18.50 < BMI < 25 - - -
Overweight: 25 < BMI < 30 0.961 0.883 1.058
Obesity Class 1: 30 < BMI < 35 0.979 0.808** 1.330**
Obesity Class 2: 35 < BMI < 40 0.975 0.954 0.888
Obesity Class 3: BMI > 40 0.950 0.819 1.600
Self-Rated Health Level 0.453*** 0.467*** 0.424+**
Diabetes 1.271%%+ 1.312++* 1175
Hypertension 2.554*** 2.718*** 2.362***
Smoking 1.057 1.180 1.003
Alcohol Use 1.333%+* 1.473*+* 1.166*
Walking 0.988 0.953 1.016
Vegetable Consumption Frequency 0.955 0.890*** 1.059
Fruit Consumption Frequency 0.965 1.011 0.910**
Pseudo R? 0.191 0.195 0.194
wald x? 2108.86%** 1220.89*** 901.41%**
Number of Observations 19,129 10,408 8721
Source: TSI (2014). Notes: *** p < 0.01, ** p < 0.05, * p < 0.1.
All models are estimated with robust standard errors.
Table A4
Descriptive statistics for 2014.
Variable N Mean  Standard Deviation = Min Max
Heart Disease 19,129 0.096 0.294 0 1
Female 19,129 0544 0.498 0 1
Age Level 19,129 3324 1727 1 7
Education Level 19,129  2.781 1.634 0 7
Employed 19129 0.387 0487 0 1
Married 19,129 0.688  0.463 0 1
Household Income 19,129 2665 1455 1 5
Body Mass Index (BMI) 19129 2632 5.208 13.271  64.932
Self-Rated Health Status 19129  3.557 0.888 1 5
Diabetes 19,129  0.104 0.305 0 1
Hypertension 19,129  0.184 0.388 0 1
Smoking 19,129 0313 0.464 0 1
Alcohol Use 19,129 0338 0473 0 1
Walking 19,129 0.753  0.430 0 1
Vegetable Consumption 19129  3.377 0.897 0 4
Fruit Consumption 19,129  3.037 1.109 0 4

Source: TSI (2014).

References

[1] Ambrose JA, Barua RS. The pathophysiology of cigarette smoking and cardio-
vascular disease: an update. ] Am Coll Cardiol 2004;43(May (10)):1731-7.

[2] Appels A, Bosma H, Grabauskas V, Gostautas A, Sturmans F. Self-rated
health and mortality in a Lithuanian and a Dutch population. Soc Sci Med
1996;42(Mar (5)):681-9.

[3] Bassuk SS, Manson JE. Epidemiological evidence for the role of physical activity
in reducing risk of type 2 diabetes and cardiovascular disease. ] Appl Physiol
2005;99(Sep (3)):1193-204.

[4] Bazzano LA, Serdula MK, Liu S. Dietary intake of fruits and vegetables and risk
of cardiovascular disease. Curr Atheroscler Rep 2003;5(Nov (6)):492-9.

[5] Diez-Roux AV, Link BG, Northridge ME. A multilevel analysis of income in-
equality and cardiovascular disease risk factors. Soc Sci Med 2000;50(Mar
(5)):673-87.

[6] Grundy SM. Obesity, metabolic syndrome, and cardiovascular disease. ] Clin
Endocrinol Metabol 2004;89(Jun (6)):2595-600.

[7] Harper S, Lynch ], Smith GD. Social determinants and the decline of
cardiovascular diseases: understanding the links. Annu Rev Public Health
2011;32(Apr):39-69.

[8] Holmes MV, Dale CE, Zuccolo L, Silverwood R], Guo Y, Ye Z, Prieto-Merino D,
Dehghan A, Trompet S, Wong A, Cavadino A. Association between alcohol and
cardiovascular disease: mendelian randomisation analysis based on individual
participant data. BMJ: Br Med ] 2014;349(jJul):g4164.


http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0001
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0001
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0001
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0002
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0002
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0002
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0002
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0002
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0002
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0003
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0003
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0003
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0004
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0004
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0004
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0004
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0005
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0005
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0005
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0005
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0006
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0006
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0007
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0007
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0007
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0007
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0008
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0008
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0008
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0008
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0008
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0008
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0008
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0008
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0008
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0008
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0008
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0008

74 T. Kose/Health Policy and Technology 8 (2019) 67-74

[9] Huxley R, Barzi F, Woodward M. Excess risk of fatal coronary heart disease
associated with diabetes in men and women: meta-analysis of 37 prospective
cohort studies. BMJ: Br Med ] 2006;332(Jan (7533)):73-8.

[10] Kozan O, Zoghi M, Ergene O, Arict M, Derici U, Baka¢ G, Gullu S, Guven GS.
Prevention and control program for cardiovascular diseases in Turkish popula-
tion: pre-control study group. Global Heart 2013;8(Jun (2)):115-19.

[11] Lavie CJ, Milani RV, Ventura HO. Obesity and cardiovascular disease: risk
factor, paradox, and impact of weight loss. ] Am Coll Cardiol 2009;53(May
(21)):1925-32.

[12] Loucks EB, Buka SL, Rogers ML, Liu T, Kawachi I, Kubzansky LD, Martin LT,
Gilman SE. Education and coronary heart disease risk associations may be af-
fected by early-life common prior causes: a propensity matching analysis. Ann
Epidemiol 2012;22(Apr (4)):221-32.

[13] Maas AH, Appelman YE. Gender differences in coronary heart disease. Neth
Heart ] 2010;18(Nov (12)):598-603.

[14] Maas AH, van der Schouw YT, Regitz-Zagrosek V, Swahn E, Appelman YE,
Pasterkamp G, ten Cate H, Nilsson PM, Huisman MV, Stam HC, Eizema K. Red
alert for women'’s heart: the urgent need for more research and knowledge on
cardiovascular disease in women: proceedings of the workshop held in Brus-
sels on gender differences in cardiovascular disease, 29 September 2010. Eur
Heart J 2011;32(Mar (11)):1362-8.

[15] Marmot M, Brunner E. Alcohol and cardiovascular disease: the status of the U
shaped curve. BMJ: Br Med ] 1991;303(Sep (6802)):565.

[16] Miller RR, Sales AE, Kopjar B, Fihn SD, Bryson CL. Adherence to heart-healthy
behaviors in a sample of the U.S. population. Prev Chronic Dis 2005;2(Apr (2)).

[17] Moller L, Kristensen TS, Hollnagel H. Self-rated health as a predictor of coro-
nary heart disease in Copenhagen, Denmark. ] Epidemiol Community Health
1996;50(Aug (4)):423-8.

[18] Murray RP, Connett JE, Tyas SL, Bond R, Ekuma O, Silversides CK, Barnes GE.
Alcohol volume, drinking pattern, and cardiovascular disease morbidity and
mortality: is there a U-shaped function. Am ] Epidemiol 2002;155(Feb
(3)):242-8.

[19] Ness AR, Powles JW. Fruit and vegetables, and cardiovascular disease: a review.
Int ] Epidemiol 1997;26(Feb (1)):1-3.

[20] Onat A. Risk factors and cardiovascular disease in Turkey. Atherosclerosis
2001;156(May (1)):1-10.

[21] Orth-Gomer K, Leineweber C. Multiple stressors and coronary disease in
women: the Stockholm Female Coronary Risk Study. Biol Psychol 2005;69(Apr
(1)):57-66.

[22] Roeters van Lennep JE, Westerveld HT, Erkelens DW, van der Wall EE. Risk
factors for coronary heart disease: implications of gender. Cardiovasc Res
2002;53(Feb (3)):538-49.

[23] Ronksley PE, Brien SE, Turner BJ, Mukamal K], Ghali WA. Association of alco-
hol consumption with selected cardiovascular disease outcomes: a systematic
review and meta-analysis. BM]: Br Med ] 2011;342(Feb):d671.

[24] Sowers JR, Epstein M, Frohlich ED. Diabetes, hypertension, and cardiovascular
disease: an update. Hypertension 2001;37(Apr (4)):1053-9.

[25] Tan YY, Gast GC, van der Schouw YT. Gender differences in risk factors for
coronary heart disease. Maturitas 2010;65(Feb (2)):149-60.

[26] Thomas AJ, Eberly LE, Davey Smith G, Neaton ]D, Stamler ]. Race/ethnicity,
income, major risk factors, and cardiovascular disease mortality. Am ] Public
Health 2005;95(Aug (8)):1417-23.

[27] Turkish Statistical Institute (TSI). Turkey health survey micro data set Available
at: http://www.turkstat.gov.tr/MicroVeri/sagAr_2014/english/index.html.

[28] Turkish Statistical Institute (TSI). Turkey health survey micro data set Available
at: http://www.turkstat.gov.tr/MicroVeri/sagAr_2016/english/index.html.

[29] Turkish Statistical Institute (TSI). Causes of death statistics; 2017. Press Release
No. 27620, 26 April 2018.

[30] Vasan RS, Larson MG, Leip EP, Evans JC, O’donnell CJ, Kannel WB, Levy D. Im-
pact of high-normal blood pressure on the risk of cardiovascular disease. N
Engl ] Med 2001;345(Nov (18)):1291-7.

[31] Van Gaal LF, Mertens IL, Christophe E. Mechanisms linking obesity with car-
diovascular disease. Nature 2006;444(Dec (7121)):875.

[32] Winkleby MA, Jatulis DE, Frank E, Fortmann SP. Socioeconomic status and
health: how education, income, and occupation contribute to risk factors for
cardiovascular disease. Am ] Public Health 1992;82(Jun (6)):816-20.

[33] World Health Organization (WHO). Key facts on cardiovascular diseases (CVDs)
Retrieved (05.10.2018) from: http://www.who.int/en/news-room/fact-sheets/
detail/cardiovascular-diseases-(cvds).


http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0009
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0009
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0009
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0009
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0010
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0010
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0010
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0010
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0010
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0010
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0010
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0010
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0010
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0011
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0011
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0011
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0011
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0012
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0012
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0012
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0012
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0012
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0012
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0012
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0012
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0012
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0013
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0013
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0013
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0014
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0014
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0014
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0014
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0014
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0014
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0014
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0014
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0014
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0014
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0014
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0014
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0015
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0015
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0015
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0016
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0016
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0016
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0016
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0016
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0016
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0017
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0017
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0017
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0017
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0018
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0018
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0018
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0018
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0018
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0018
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0018
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0018
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0019
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0019
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0019
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0020
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0020
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0021
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0021
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0021
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0022
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0022
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0022
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0022
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0022
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0023
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0023
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0023
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0023
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0023
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0023
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0024
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0024
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0024
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0024
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0025
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0025
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0025
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0025
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0026
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0026
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0026
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0026
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0026
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0026
http://www.turkstat.gov.tr/MicroVeri/sagAr_2014/english/index.html
http://www.turkstat.gov.tr/MicroVeri/sagAr_2016/english/index.html
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0029
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0030
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0030
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0030
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0030
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0030
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0030
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0030
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0030
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0031
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0031
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0031
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0031
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0032
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0032
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0032
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0032
http://refhub.elsevier.com/S2211-8837(18)30245-4/sbref0032
http://www.who.int/en/news-room/fact-sheets/detail/cardiovascular-diseases-(cvds)

	Gender differences in heart diseases: Evidence from Turkey
	Introduction
	Methods
	Results
	Conclusions
	Acknowledgments
	Funding
	Competing interests
	Ethical approval
	Supplementary materials
	Appendix Tables
	References


