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Gender differences in coronary heart disease in Turkey
Mehmet Rami Helvaci', Hasan Kaya?, Mehmet Gundogdu®

ABSTRACT

Objectives: To find out whether or not there are some gender differences according to
prevalence and underlying risk factors of coronary heart disease (CHD).

Methodology: The study was performed in the Internal Medicine Polyclinic on consecutive
patients coming with any complaint at and above the age of 15 years between August 2005 and
March 2007. Patients under 15 years of age are examined in Paediatrics Department.

Results: The study included 2860 cases. Prevalence of CHD was similar both in males and
females (4.4% vs 3.8%, p > 0.05, respectively). Mean age of CHD was 63.5 years in males and 61.5
years in females (p > 0.05). Prevalence of smoking was higher in males with CHD (54.5% vs 9.6%,
p < 0.001). Females had a nonsignificantly higher mean body mass index (BMI) (28.3 vs 29.7 kg/
m2, p > 0.05). Mean values of low density lipoprotein cholesterol (LDL-C) and triglyceride (TG)
were higher in females (115.6 vs 132.6 mg/dL, p = 0.008 and 150.1 vs 250.3 mg/dL, p = 0.002,
respectively). White coat hypertension (WCH) was nonsignificant (23.6% vs 30.6%, p > 0.05),
but hypertension (HT) and diabetes mellitus (DM) were significantly higher in females (p<0.001
and p < 0.05, respectively). On the other hand, coronary artery stenting (CAS) and/or coronary
artery bypass graft (CABG) surgery was greater among males (21.8% vs 1.6%, p < 0.001).
Conclusion: CHD is probably seen with similar prevalences in both sexes in Turkey with some
prominent differences in the underlying risk factors. Prevalence of smoking was higher in males,
whereas mean values of the BMI, LDL-C, TG and prevalences of the WCH, HT, DM were higher
in females. On the other hand, prevalence of CAS and/or CABG surgery was significantly higher
in males.
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An association between certain metabolic
parameters and hypertension (HT), type 2 diabetes
mellitus (DM), coronary heart disease (CHD),
stroke, and eventually an increased all-cause
mortality is known for many years, and defined as
the metabolic syndrome.? Metabolic syndrome is
characterized by a group of metabolic risk factors
including overweight, dyslipidemia, elevated
blood pressure (BP), insulin resistance, and a
prothrombotic and proinflammatory state® instead
of being a certain disease since it can be reversed
completely with appropriate nonpharmaceutical
approaches including lifestyle changes, diet, and
exercise.*



So it actually contains the overweight, white coat
hypertension (WCH), impaired fasting glucose
(IFG) and impaired glucose tolerance (IGT),
hypertriglyceridemia, hyperbetalipoproteinemia,
and dyslipidemia like risk factors for development
of irreversible final diseases such as obesity, HT,
DM, CHD, and stroke that decrease duration and/
or quality of life. Metabolic syndrome has become
increasingly common in developed countries, for
example it is estimated that 50 million Americans
have it.> The metabolic syndrome induced CHD and
stroke are probably the leading causes of death both
in men and women. But according to the literature,
there are major differences in the prevalence and
mortality of cardiovascular diseases (CVD) between
men and women.*

The most frequent cause of CVD mortality
is CHD, which is the leading cause of death in
developed countries. During the average lifespan,
men and women have the same risk of mortality
from CHD, but men develop the CHD around 10
to 15 years earlier than women, and this results in
a shorter life expectancy for men.” There may be
gender specific differences in the risk factors of
CHD. We tried to understand whether or not there
are gender differences according to the prevalence
and underlying risk factors of the CHD in a Turkish
population group in the study.

METHODOLOGY

The study was performed in the Internal
Medicine Polyclinic of the Dumlupinar University
between August 2005 and March 2007. We took
consecutive patients coming with any complaint
at and above the age of 15 years. Their medical
histories including smoking habit were studied,
and a routine check up procedure including fasting
plasma glucose (FPG), low density lipoprotein
cholesterol (LDL-C), triglyceride (TG), a chest
X-ray, and an electrocardiography was performed.

Current regular smokers at least for six months
and cases with a previous smoking history of at
least five pack-years were accepted as smokers.
Chronic obstructive pulmonary disease (COPD)
was diagnosed via the medical history, chest X-ray,
and pulmonary function tests in which the ratio
of forced expiratory volume in the first second of
expiration to forced vital capacity is lower than 70%.
Body Mass Index (BMI) of each case was calculated
by the measurements of the same physician instead
of verbal expressions. Weight in kilograms is
divided by height in meters squared.®

Gender for coronary heart disease

Cases with an overnight FPG level of 126 mg/
dL or greater on two occasions or already using
antidiabetic medications were defined as diabetics.
An oral glucose tolerance test with 75-gram glucose
was performed in cases with a FPG level between
110 and 126 mg/dL, and diagnosis of cases with
a two-hour plasma glucose level of 200 mg/dL or
higher is DM. An office blood pressure (OBP) was
checked after a five minute of rest in seated position
with a mercury sphygmomanometer on three visits,
and no smoking was permitted during the previous
two-hour. A 10-day twice daily measurement of
blood pressure at home (HBP) was obtained in all
cases, even in normotensives in the office due to
the risk of masked HT after an education about
proper BP measurement techniques.” A 24-hour
ambulatory blood pressure (ABP) monitoring was
not required due to its equal effectiveness with HBP
measurements.

Eventually, HT is defined as a mean HBP value of
135/85 mmHg or greater, and WCH as an OBP of
140/90 mmHg or greater, but a mean HBP value of
lower than 135/85 mmHg.’ A stress electrocardiog-
raphy was performed in suspected cases under the
light of the electrocardiography and history of angi-
na pectoris. A coronary angiography was obtained
just for the stress electrocardiography positive cas-
es. So CHD was diagnosed either angiographically
or with a history of coronary artery stenting (CAS)
or coronary artery bypass graft (CABG) surgery.
Mann-Whitney U test, Independent-Samples T test,
and comparison of proportions were used as the
methods of statistical analyses.

RESULTS

The study included 2860 cases (1620 females).
Prevalence of the CHD was similar in both sexes
(4.4% vs 3.8% in males and females, respectively,
p>0.05) (Table-I). Mean ages of the CHD were 63.5
vs 61.5 years in males and females, respectively
(p>0.05). Prevalence of smoking was significantly
higher in males with CHD (54.5% vs 9.6%,
p<0.001). Parallel to the higher prevalence of
smoking, prevalence of the COPD was also higher
in males, significantly (18.1% vs 6.4%, p<0.05).
Although mean weight of the males with CHD was
significantly higher (79.1 vs 74.4 kg, p= 0.027), the
females with CHD had a higher mean BMI value,
but the difference was statistically nonsignificant
(28.3 vs 29.7 kg/m?2, p>0.05).

When we looked at the lipid profiles, mean
values of LDL-C and TG were significantly higher
in females (115.6 vs 132.6 mg/dL, p= 0.008 and
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Table-I: Characteristic features of the study cases.

Variables Males Females p-value
Number and mean age 1240 1620

Mean age (year) 40.8 £16.5 (15-85) 41.7 £16.2 (15-88) ns*
Prevalence of CHDt 4.4% (55) 3.8% (62) ns
Mean age of cases with CHD (year) 63.5 +10.8 (43-82) 61.5+11.2 (42-88) ns
Prevalence of smokers in cases with CHD 54.5% (30) 9.6% (6) <0.001
Prevalence of COPD# in cases with CHD 18.1% (10) 6.4% (4) <0.05
Mean weight of cases with CHD (kg) 79.1+12.9 (58-116) 74.4 +18.7 (42-129) 0.027
Mean BMIS of cases with CHD (kg/m2) 28.3 £4.7 (20.6-46.9) 29.7 £ 6.7 (19.0-48.6) ns
Mean LDL-C|| of cases with CHD (mg/dL) 115.6 + 38.5 (43-192) 132.6 £47.3 (10-232) 0.008
Mean TG of cases with CHD (mg/dL) 150.1 £+ 113.4 (53-594) 250.3 £ 233.9 (81-1380) 0.002
Prevalence of WCH** in cases with CHD 23.6% (13) 30.6% (19) ns
Prevalence of HT*** in cases with CHD 30.9% (17) 58.0% (36) <0.001
Prevalence of DM**** in cases with CHD 38.1% (21) 51.6% (32) <0.05
Prevalence of CAS***** and /or CABG****** 21.8% (12) 1.6% (1) <0.001

*Nonsignificant (p>0.05) tCoronary heart disease FChronic obstructive pulmonary disease §Body mass index
| Low density lipoprotein cholesterol {Triglyceride **White coat hypertension ***Hypertension
****Diabetes mellitus *****Coronary artery stenting ******Coronary artery bypass graft

150.1 vs 250.3 mg/dL, p= 0.002, respectively).
Parallel to the increased lipid profiles, prevalences
of HT and DM were significantly higher in females
(p<0.001 and p<0.05, respectively). Additionally,
prevalence of WCH was also higher in females,
nonsignificantly, probably due to the small number
of cases with CHD (23.6% vs 30.6%, p>0.05). As
one of the interesting result of the study, although
there was similar prevalence of CHD in both sexes,
prevalence of the CAS and/or CABG surgery was
significantly greater among males with unknown
causes, yet (21.8% vs 1.6%, p<0.001).

DISCUSSION

Although there is not any universally accepted
definition for the metabolic syndrome, it basically
includes five features: excess weight, high glucose
and insulin levels, low high density lipoprotein
cholesterol, high TG, and high BP." But the already
used definitions as a BP of 135/85 or 140/90 mmHg
or above and a FPG of 100 or 110 mg/dL or above
also include patients with DM and HT. But actually
the syndrome is a collection of risk factors instead
of the final diseases, and it is a reversible condition
with appropriate nonpharmaceutical approaches.
Whereas the diseases including obesity, HT, DM,
and symptomatic atherosclerosis are irreversible
and final states which almost always require drug
therapy to delay complications. For example in a
previous study'?, prevalences of hypertriglyceri-
demia, hyperbetalipoproteinemia, dyslipidemia,
IGT, and WCH showed a parallel trend to excess
weight by increasing until the seventh decade and
decreasing afterwards, significantly (p<0.05 nearly
in all steps).
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On the other hand, prevalences of HT, DM, and
CHD always continued to increase by aging without
any decrease (p<0.05 nearly in all steps) indicating
their irreversible properties.’? After development of
one of the final diseases, term of the metabolic syn-
drome probably loses most of its significance, since
from now on the nonpharmaclogical approaches
will provide little benefit to prevent development
of the others probably due to cumulative effects of
the risk factors on systems for a long period of time.
So definition of the syndrome should include re-
versible metabolic risk factors such as overweight,
WCH, IFG and IGT, hypertriglyceridemia, hyper-
betalipoproteinemia, and dyslipidemia but not
obesity, HT, DM, CHD, and stroke like terminal
diseases. We feel obesity should also be included
among the irreversible final diseases since after the
development of obesity, pharmacological and non-
pharmacological approaches will provide little ben-
efit to reduce obesity and to prevent development
of its complications.

It is already known that excess weight leads
to both structural and functional abnormalities
in many systems of body, and risk of death from
all causes, including cardiovascular diseases and
cancers, increases parallel to the range of moderate
to severe weight excess in all age groups.”® The
effects of body weight on BP were also shown
previously by us that the prevalence of sustained
normotension (NT) was significantly higher in
the underweight (80.3%) than the normal weight
(64.0%) and overweight cases (31.5%) in a study
(p<0.05 for both)™, and 55.1% of cases with HT had
obesity against 26.6% of cases with NT (p<0.001) in



another study.” So the dominant underlying risk
factor of the metabolic syndrome appears as an
already existing excess weight* or a trend towards
excess weight, which is probably the main cause of
insulin resistance, dyslipidemia, IGT, and WCH.

Even prevention of the accelerating trend of body
weight with diet or exercise, even in the absence of
a prominent weight loss, will probably result with
resolution of many parameters of the metabolic
syndrome.'® But according to our opinion, limitation
of excess weight as an excessive fat tissue in and
around abdomen under the heading of abdominal
obesity is meaningless, instead it should be defined
as overweight or obesity via BMI, since adipocytes
function as an endocrine organ that produces a
variety of cytokines and hormones in anywhere
of the body.* The resulting hyperactivity of
sympathetic nervous system and renin-angiotensin-
aldosterone system is probably associated with
insulin resistance, endothelial dysfunction, and
elevated BP. Similarly, the Adult Treatment Panel
III reported® that although some people classified
as overweight with a large muscular mass, most
of them also have excess fat tissue, and excess
weight does not only predispose to CHD, stroke,
and numerous other conditions, it also has a high
burden of other CHD risk factors including type 2
DM, HT, and dyslipidemia.

It was reported that WCH is associated with some
features of the metabolic syndrome'', and more
than 85% of cases with the syndrome have elevated
BP levels.* On the other hand, we observed very
high prevalences of WCH even in early decades in
a previous study, 23.2% in the third and 24.2% in
the fourth decades of life.”> The high prevalences
of WCH in society were also shown in some other
studies.’®” When we compared the sustained NT,
WCH, and HT groups in another study?®, preva-
lences of nearly all of the health problems includ-
ing obesity, IGT, DM, and CHD showed significant
progressions from the sustained NT towards the
WCH and HT groups, and the WCH group was
found as a progression step in between. But as an
interesting finding, the prevalence of dyslipidemia
was the highest in the WCH group and it was 41.6%
vs 19.6% (p<0.001) of the sustained NT and 35.5% of
the HT groups (p<0.05).

Similar results indicating the higher prevalences
of dyslipidemia in WCH cases were also observed
in a previous study by us?, against another study
indicating serum TG and total cholesterol levels
did not differ significantly between NT, WCH, and
sustained HT cases in men in the literature.”? The
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relatively lower prevalence of dyslipidemia in the
HT group may be explained by the already increased
adipose tissue per taken fat in the already HT cases,
since prevalence of obesity was significantly higher
in the HT against the WCH groups (p<0.01).° So the
detected higher prevalences of WCH even in early
decades, despite the lower prevalences of excess
weight in these age groups, may show a trend of
getting weight and many final diseases. Probably
all of these relationships are closely related with the
metabolic syndrome since WCH and dyslipidemia
are probably the two significant components of the
syndrome.’®”? On the other hand, we accept the
WCH as a different entity from borderline/mild HT
due to the completely normal HBP and ABP values
of WCHY, whereas they are abnormal in borderline
HT cases.

Smoking-related diseases kill one in every
ten adults globally, and if the current trend
continues, smoking will kill one in every six by
2030.* Smoking is also a major risk factor for the
development of CVDs especially the CHD.® The
incidence of a myocardial infarction is increased
sixfold in women and threefold in men who smoke
at least 20 cigarettes per day compared to the never
smoked cases.” Hence smoking is more harmful for
women as regards CHD. Similar to our results, the
proportion of smokers is consistently higher in men
in the literature.®

Our conclusions are that CHD is probably seen
with similar prevalences in both sexes with some
prominent differences in the underlying risk
factors. Prevalence of smoking was higher in males
as an important risk factor, whereas mean values of
the BMI, LDL-C, TG and prevalences of the WCH,
HT, DM were higher in females as the other risk
factors. On the other hand, although there is similar
prevalences of CHD in both sexes, prevalence
of CAS and/or CABG surgery was significantly
higher in males with unknown reasons.

REFERENCES

1. Eckel RH, Grundy SM, Zimmet PZ. The metabolic
syndrome. Lancet 2005;365:1415-1428.

2. Grundy SM, Brewer HB Jr, Cleeman JI, Smith SC Jr,
Lenfant C. Definition of metabolic syndrome: Report of
the National Heart, Lung, and Blood Institute/ American
Heart Association conference on scientific issues related to
definition. Circulation 2004;109:433-438.

3. Tonkin AM. The metabolic syndrome(s)? Curr Atheroscler
Rep 2004;6:165-166.

4. Franklin SS, Barboza MG, Pio JR, Wong ND. Blood pressure
categories, hypertensive subtypes, and the metabolic
syndrome. ] Hypertens 2006,24:2009-2016.

Pak J Med Sci 2012 Vol. 28 No. 1 www.pjms.com.pk 43



Mehmet Rami Helvaci, et al.

10.

11.

12.

13.

14.

44 Pak J Med Sci

Clark LT, El-Atat F. Metabolic Syndrome in African
Americans: implications for preventing coronary heart
disease. Clin Cardiol 2007;30:161-164.

Fodor JG, Tzerovska R, Dorner T, Rieder A. Do we diagnose
and treat coronary heart disease differently in men and
women? Wien Med Wochenschr 2004;154:423-425.

Wenger NK. Gender differences in coronary risk and
risk factors. In: Manson JE, et al.; editors. Prevention of
myocardial infarction. New York: Oxford University Press;
1996: 387-412.

Third Report of the National Cholesterol Education
Program (NCEP) Expert Panel on Detection, Evaluation,
and Treatment of High Blood Cholesterol in Adults
(Adult Treatment Panel III) final report. Circulation
2002;17:106:3143-3421.

O’Brien E, Asmar R, Beilin L, Imai Y, Mallion JM, Mancia G,
et al. European Society of Hypertension recommendations
for conventional, ambulatory and home blood pressure
measurement. ] Hypertens 2003;21:821-848.

Helvaci MR, Seyhanli M. What a high prevalence of white
coat hypertension in society! Intern Med 2006;45:671-674.
Hunt KJ, Resendez RG, Williams K, Haffner SM, Stern MP.
National Cholesterol Education Program versus World
Health Organization metabolic syndrome in relation to
all-cause and cardiovascular mortality in the San Antonio
Heart Study. Circulation 2004;110:1251-1257.

Helvaci MR, Kaya H, Seyhanli M, Yalcin A. White coat
hypertension in definition of metabolic syndrome. Int
Heart J 2008;49:449-457.

Calle EE, Thun M]J, Petrelli JM, Rodriguez C, Heath CW Jr.
Body-mass index and mortality in a prospective cohort of
U.S. adults. N Engl ] Med 1999;341:1097-1105.

Helvaci MR, Ozcura F, Kaya H, Yalcin A. Funduscopic
examination has limited benefit for management of
hypertension. Int Heart ] 2007;48:187-194.

2012 Vol.28 No.1  www.pjms.com.pk

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Helvaci MR, Kaya H, Yalcin A, Kuvandik G. Prevalence of
white coat hypertension in underweight and overweight
subjects. Int Heart ] 2007;48:605-613.

Helvaci MR, Kaya H, Borazan A, Ozer C, Seyhanli M,
Yalcin A. Metformin and parameters of physical health.
Intern Med 2008;47:697-703.

Mule G, Nardi E, Cottone S, Cusimano P, Incalcaterra F,
Palermo A, et al. Metabolic syndrome in subjects with
white-coat hypertension: impact on left ventricular
structure and function. ] Hum Hypertens 2007;21:854-860.
Helvaci MR, Kaya H, Sevinc A, Camci C. Body weight and
white coat hypertension. Pak ] Med Sci 2009;25: 6: 916-921.
Celis H, Fagard RH. White-coat hypertension: a clinical
review. Eur J Intern Med 2004;15:348-357.

Helvaci MR, Kaya H, Duru M, Yalcin A. What is the
relationship between white coat hypertension and
dyslipidemia? Int Heart J 2008;49:87-93.

Helvaci MR, Kaya H, Seyhanli M, Cosar E. White Coat
Hypertension Is Associated with a Greater All-cause
Mortality. ] Health Sci 2007;53:156-160.

Bjorklund K, Lind L, Vessby B, Andrén B, Lithell H.
Different metabolic predictors of white-coat and sustained
hypertension over a 20-year follow-up period: a population-
based study of elderly men. Circulation 2002;106:63-68.
Helvaci MR, Kaya H, Gundogdu M. Association of
increased triglyceride levels in metabolic syndrome with
coronary artery disease. Pak ] Med Sci 2010; 26: 667-672.
World Health Organization. Smoking statistics, fact sheet
2002, WHO, Regional Office for the Western Pacific 2005.
Prescott E, Hippe M, Schnohr P, Hein HO, Vestbo
J. Smoking and risk of myocardial infarction in
women and men: longitudinal population study. BM]J
1998;316:1043-1047.



