Endocr (2008) 34:36-51
DOI 10.1007/s12020-008-9100-z

ORIGINAL PAPER

Prevalence of dyslipidemia and associated risk factors among

Turkish adults: Trabzon lipid study

Cihangir Erem - Arif Hacihasanoglu -
Orhan Deger - Mustafa Kocak - Murat Topbas

Received: 30 May 2008/ Accepted: 24 August 2008/ Published online: 12 November 2008

© Humana Press Inc. 2008

Abstract The objective of this study was to estimate the
prevalence of dyslipidemia as defined by NCEP ATP III
criteria in the Trabzon Region of Turkey and to determine
its associations with cardiovascular risk factors [hyperten-
sion (HT), body mass index (BMI), waist circumference
(WC), waist-to-hip ratio (WHR), and fasting serum glucose
(FBG)] demographic factors (age, sex, obesity, marital
status, reproductive history in women, and level of edu-
cation), socioeconomic factors (household income and
occupation), a family history of selected medical condi-
tions (diabetes, HT, obesity, and cardiovascular disease),
and lifestyle factors (smoking habits, physical activity, and
alcohol consumption) in the adult population. In this cross-
sectional survey, a sample of households was systemati-
cally selected from the central province of Trabzon city
and its nine towns, namely, Akcaabat, Duzkoy, Vakfikebir,
Yomra, Arakli, Of, Caykara, Surmene, and Macka. A total
of 4,809 subjects (2,601 women and 2,208 men) were
included in the study. Individuals older than 20 years were
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selected from their family health cards. Demographic and
socioeconomic factors, a family history of selected medical
conditions, and lifestyle factors were obtained for all par-
ticipants. Systolic blood pressure (SBP) and diastolic blood
pressure (DBP) levels were measured for all subjects. The
individuals included in the questionnaire were invited to
the local medical centers for blood tests between 08:00 and
10:00 after 12 h of fasting. The levels of serum glucose
(FBG), total cholesterol (TC), high-density cholesterol
(HDL-C), low-density cholesterol (LDL-C), and trigylce-
rides were measured with autoanalyzer. Dyslipidemia was
defined according to guidelines from the US NCEP ATP III
diagnostic criteria. The ratio of TC to HDL-C was calcu-
lated. Definition and classification of HT were performed
according to guidelines from the US JNC-7 report. The
results obtained indicated that the age-adjusted mean val-
ues (mg/dl) of TC, LDL-C, HDL-C, [TC/HDL-C ratio],
and TG were 190 + 0.6, 127.5 £ 0.5, 503 £ 0.3,
3.96 + 0.02, and 137.3 &+ 1.5, respectively. Overall, the
mean levels of LDL-C, TG and TC/HDL-C ratio were
higher in men than in women, whereas the mean level of
HDL-C was higher in women than in men. The prevalences
of hypercholesterolemia (>200 mg/dl), elevated LDL-C
(=130 mg/dl), low HDL-C (<40 mg/dl), and hypertri-
glyceridemia (>150 mg/dl) were 37.5, 44.5, 21.1, and
30.4%, respectively. Prevalences of dyslipidemia were
higher in men than in women, except for TC (P < 0.0001).
The prevalences of high TC, LDL-C, TG, and TC/HDL-C
ratio increased with age, with the highest prevalences in the
60-69-year-old group, and declined thereafter. The preva-
lences of high TC, LDL-C and TG, a high TC/HDL-C ratio
and low HDL-C increased steadily in line with BP, BMI,
WC, WHR, and FBG (P < 0.0001). Dyslipidemia was
positively associated with marital status, parity, cessation
of cigarette smoking and current cigarette use, and alcohol
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consumption, and negatively associated with the level of
education, household income, and physical activity. Mul-
tiple logistic regression analysis revealed that dyslipidemia
was significantly associated with the factors of age, male
gender, BMI, WC (except for TC and LDL-C), HT (only
for LDL-C and TG), FBG (only for LDL-C and TG),
education level, cigarette smoking (only for HDL-C and
TC/HDL-C ratio), alcohol consumption (except for HDL-C
and TC/HDL-C ratio), occupation (especially housewives),
marital status (widows and widowers), and a family history
of selected medical conditions (for only TC). In conclu-
sion, Trabzon Lipid Study data indicate that dyslipidemias
are very common and an important health problem among
the adult population of Trabzon. To control dyslipidemias,
effective public health education and urgent measures are
essential.

Keywords Dyslipidemia - Prevalence -
Associated risk factors - Turkish population - Trabzon

Background

Cardiovascular disease (CVD) is the most important cause
of death in both developed and developing countries of the
world population [1, 2]. Dyslipidemias, including elevated
serum total cholesterol (TC), low-density lipoprotein cho-
lesterol (LDL-C), triglycerides (TGs), and low high-density
lipoprotein cholesterol (HDL-C) levels, are modifiable
major risk factors for coronary heart disease (CHD),
whereas high levels of HDL-C appear to be protective
[3-5]. The World Health Report for 2002 indicates that
hypercholesterolemia is the 10th leading risk factor in high
mortality in developing countries, the sixth in low mor-
tality in developing countries and the fourth in developed
countries [1]. A number of major studies have shown that
reduction in serum TC and LDL-C levels by a variety of
therapeutic modulators significantly lowers the risk of fatal
and nonfatal coronary events [6-8]. The prevalence of
dyslipidemia varies widely according to the ethnic, socio-
economic, and cultural characteristics of distinct
population groups [9-14].

As a developing country, Turkey has a high level of
cardiovascular morbidity and mortality. The designation of
the 290 instances of death in adults (>20 years) comprised
42% coronary deaths, far exceeding those due to cancer
(20%), cerebrovascular accident (11%), and other suspected
causes [15]. There have been only a few studies in Turkey
regarding the epidemiology of dyslipidemia [15-18].

The objective of this study was to assess the prevalence
of dyslipidemia in the Trabzon Region according to the
Third Report of the National Cholesterol Education Pro-
gram Adult Treatment Panel III (NCEP ATP III) diagnostic

criteria and to examine its associations with a number of
risk factors in a large sample of the Turkish adult
population.

Methods
Study population

The study was carried out in the central province of
Trabzon city and its nine towns, namely, Akcaabat,
Duzkoy, Arakli, Surmene, Of, Caykara, Vakfikebir,
Macka, and Yomra, from September 2003 to September
2005. Trabzon city, located in northeastern part of Turkey,
has a population of ~975,000 people. The towns of
Yomra, Arakli, Of, Caykara, and Surmene were selected
from the eastern, Akcaabat, Duzkoy, and Vakfikebir from
the western, and Macka from the southern part of the
province. Selection of the towns was based on geographic
distribution and logistic considerations, such as the pres-
ence of a health center in which the study procedures could
be performed. The sample size was calculated based on a
50.0% prevalence (p) of dyslipidemia with a 2% uncer-
tainty level (d), using the formula n = Z?,m/[p(l—p)/dz]
(z = 2.576, with 99% CI). We estimated that this would
necessitate studying 4,147 subjects. A total of 5,000 eli-
gible subjects (2,300 men and 2,700 women) were selected
from 22 health districts in accordance with the household
registration records for the year 2000. Of those, 4,809
subjects (2,601 women and 2,208 men) eventually partic-
ipated in the study. All subjects were chosen by age-
standardized procedures. Random cluster sampling was
applied to select the subjects. In the first phase of the study,
each health station region was considered as a separate
unit. In the second phase, individuals >20 years old were
selected from their family health cards. A written invitation
was sent ~2 weeks before the survey. All of the house-
holds in the study were visited by field workers, and all the
subjects were investigated for the presence of dyslipidemia
and its associated risk factors. A structured questionnaire
was administered to all household members. Anthropo-
metric and demographic data were obtained for each
subject. Demographic variables included age, sex, marital
status, level of education, occupation, reproductive history
in women, and a family history of obesity, diabetes,
hypertension (HT), and cardiovascular disease. Questions
on lifestyle included physical exercise, smoking habits, and
frequency of alcohol consumption. Physical exercise was
defined as exercising strenuously for at least 20 min and
outside professional activity (never, less than once a
week = mild, at least once a week = moderate—heavy).
Waist circumference (WC) and hip circumference were
measured in duplicate, with subjects standing in a relaxed
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position and in underclothes only. WC was measured at the
narrowest horizontal point between the costal margin and
iliac crests, and at the end of normal expiration to the
nearest 0.1 cm. Hip circumference was measured at the
horizontal level around the buttocks that yielded the
maximum measurement. Central obesity was defined as
waist-to-hip ratio (WHR) >1.0 in men and >0.85 in
women, or WC >102 cm in men and >88 cm in women.
BMI was calculated as weight (kilograms) divided by the
square of height (meters squared). All subjects gave
informed consent and the study protocol was approved by
the Local Ethical Board (No: 2000/65).

Blood pressure measurement and classification

The SBP and DBP were measured after the subject had rested
for 15 min by using a standardized aneroid sphygmanometer
and cuffs of appropriate sizes (23 x 12.5 cm) by well-
trained personnel. The subject’s arm was placed at the heart
level in a sitting position. The measurements were taken
thrice and the mean was taken for all cases. If readings varied
by >10 mmHg, an additional reading was taken. Participants
were advised to avoid cigarette smoking, alcohol, caffei-
nated beverages, and exercise for at least 30 min before their
blood pressure (BP) was measured. The Korotkoff phase I
(appearance) and phase V (disappearance) were recorded for
SBP and DBP, respectively. The classification of normo-
tensives, prehypertensives, and hypertensives was based on
the classification of BP from the JNC-7 [19]. Normal BP was
defined as a subject not being on antihypertensive medica-
tion and having an SBP of less than 120 mmHg and a DBP of
less than 80 mmHg. PreHT was defined as not being on
antihypertensive medication and having an SBP of 120-
139 mmHg or an DBP of 80-89 mmHg. HT was defined
based on the JNC-7 cut-off point of 140 mmHg and above
for SBP and/or 90 mmHg and above for DBP, and also
whether the subject was on antihypertensive medication.

Serum glucose and lipid analyses

Blood samples were obtained in the morning from an
antecubital vein and placed into vacutainer tubes without
anticoagulant after 10-12 h fasting for lipid profile and
serum glucose measurement. Blood was allowed to clot for
2 h at room temperature and the serum was obtained by
centrifugation (3,000xg for 15 min). Sera obtained were
transferred to the laboratory immediately in cold boxes
filled with ice and analyzed at a central, certified laboratory
(K.T.U Farabi Hospital, Clinical Chemistry Laboratory) on
the same day. TC was measured in EDTA plasma using the
cholesterol oxidase method. The laboratory between-run
CV was 1.7% at 126.7 mg/dl. TG was measured using the
enzymatic peroxidase method. The laboratory between-run
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CV was 2.4% at 130.5 mg/dl. HDL-cholesterol was mea-
sured using a direct enzymatic assay. The laboratory
between-run CV was 0.9% at 40.2 mg/dl. The laboratory
CV was 3.064. LDL-C was calculated in plasma specimens
having a TG value < 400 mg/dl by the formula described
by Friedewalt et al. [20]. LDL-C was measured using a
direct homogenous enzymatic assay. The laboratory
between-run CV was 0.96% at 88 mg/dl. The ratio of TC to
HDL-C was calculated.

Dyslipidemias were defined according to NCEP ATP III
criteria [21]. Accordingly, TC < 200 mg/dl is normal, 200-
239 mg/dl borderline high and >240 mg/dl high; LDL-
C < 100 mg/dl is optimal, 100-129 near optimal/above
optimal, 130-159 borderline high, 160-189 high and
>190 mg/dl very high; HDL-C < 40 mg/dl is low (adverse)
and >60 mg/dl high (protective); and TG < 150 mg/dl is
normal, 150-199 mg/dl borderline high, 200—499 mg/dl
high, and >500 mg/dl very high. Fasting serum glucose
(FBG) was measured using an enzymatic (glucose oxidase)
colorimetric method. All determinations were performed
with an autoanalyzer (Roche, Modular, Switzerland).
Reagents used were supplied by the same manufacturer.

Participants receiving pharmacological treatment for
dyslipidemia (i.e. statins, fibrates, or both) were included in
the high lipid group.

Statistical analyses

Data normality was assessed by the Kolmogorov-Smirnov
test. Comparisons among dyslipidemia groups were per-
formed using ANOVA (Bonferroni test as post hoc) for
normally distributed data, or Kruskal-Wallis test (Mann—
Whitney U test with Bonferroni correction as post hoc)
otherwise. Comparisons between groups for quantitative
data and prevalence of dyslipidemia were performed using
the ¥* test. For associated risk factors of dyslipidemia,
analysis was performed using logistic regression analysis in
which dyslipidemias were taken as the dependent variables.
Cardiovascular, demographic, socioeconomic, lifestyle
factors, and a family history of selected medical conditions
were taken as independent variables. Results were shown
as arithmetic mean standard error of mean (SEM) for
quantitative data, and as percentages for qualitative data.
Odds ratio (OR) (95% CI) was used in logistic regression
analysis and P < 0.05 was considered as significant.

Results
The mean plasma lipid levels

The age-adjusted mean serum lipid levels and the ratio of
TC to HDL-C are presented in Table 1. Overall, the mean
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Table 1 The age-adjusted mean values of plasma lipids and TC/HDL-C ratio in all subjects by gender and age groups (mean £ SEM)

n TC (mg/dl) LDL-C (mg/dl) HDL-C (mg/dl) TC/HDL-C Ratio TG (mg/dl)
P < 0.0005 P < 0.0005 P < 0.0005 P < 0.0005 P < 0.0005
Women
20-29 699 166.7 £ 1.4 1035 £ 1.2 56.8 +£ 0.4 3.02 +£0.03 89.2 £ 25
30-39 665 183.8 £ 1.5 1210 £ 14 535+ 04 3.56 £ 0.05 1173 £ 44
40-49 589 198.6 = 1.7 1334 £ 1.5 53.6 £ 04 3.86 £ 0.05 1343 £ 4.1
50-59 296 2154 £ 23 148.6 £ 2.2 54.0 £ 0.6 4.14 £ 0.07 154.0 £ 6.2
60-69 205 220.8 £ 3.2 1509 £ 2.8 529 + 0.7 4.32 + 0.08 181.1 £ 10.2
70+ 147 212.6 + 3.7 1454 £ 34 54.1 £ 0.9 4.07 £ 0.10 1533 £ 6.3
Total 2,601 190.7 £ 0.8 1259 £ 0.7* 54.4 + 0.2% 3.64 £+ 0.02* 124.7 £ 1.8*
Men
20-29 607 166.4 £ 1.5 1102 £ 1.3 46.5 £ 04 3.70 + 0.04 1147 £ 2.7
30-39 542 1914 + 1.7 131.0 £ 1.5 443 £ 0.5 4.51 £ 0.05 164.1 £ 4.8
40-49 510 202.7 £ 1.8 140.8 £ 1.6 444 + 0.5 4.73 + 0.05 1722 £ 44
50-59 283 199.8 £ 24 138.7 £ 2.2 452 £ 0.6 4.61 £ 0.07 1699 £ 6.3
60-69 160 202.6 + 3.6 139.2 £+ 3.1 46.0 £ 0.8 4.57 £ 0.10 170.2 £ 11.5
704 106 1940 + 44 133.1 £ 4.0 472 £ 1.1 432 £ 0.11 1345 £ 7.5
Total 2,208 189.3 £ 0.9 1293 £ 0.8 453 £0.2 4.35 £ 0.08 152.1 £ 24
All
20-29 1,306 166.7 £ 1.0 106.7 £ 0.9 520+ 0.3 3.34 +£0.03 101.1 £ 1.9
30-39 1,207 187.3 £ 1.1 1255 £ 1.0 494 £ 0.3 3.99 4+ 0.04 138.1 £ 3.3
40-49 1,099 200.5 £ 1.2 136.8 £ 1.1 49.3 + 04 4.26 + 0.04 151.7 £ 3.1
50-59 579 207.7 £ 1.7 1437 £ 1.6 49.7 + 0.5 4.37 + 0.05 161.7 £ 4.4
60-69 365 2128 £ 24 145.8 £ 2.1 49.8 £ 0.6 4.43 £ 0.06 176.4 + 7.6
70+ 253 205.0 + 2.8 1403 £ 2.6 513 £ 0.7 4.16 £ 0.07 145.0 £ 4.8
Total 4,809 190.0 + 0.6 1275 £ 0.5 503+ 0.3 3.96 £+ 0.02 1373 £ 1.5

* P < 0.0005 significantly different from the males

levels of LDL-C, TG, and TC/HDL-C ratio were slightly
higher in men than in women (P < 0.0005), whereas the
mean level of HDL-C was higher in women than in men
(P < 0.0001). The levels of TC, LDL-C and TG, and the
TC/HDL-C ratio in both women and men increased with
age (P < 0.0005), with the highest values being observed
in the 60-to-69-year old group, and declined thereafter,
whereas HDL-C levels decreased.

Prevalence of dyslipidemia

The prevalence of dyslipidemia by gender and age groups
is shown in Table 2. The prevalences of borderline high TC
and high TC were 24.8% (24.2% for women and 25.5%
for men, P > 0.05) and 12.7% (13% for women and 12.4%
for men, P > 0.05), respectively. Approximately two-
thirds of men and women had plasma TC levels lower than
200 mg/dl (Table 2).

The prevalence of borderline high, high, and very high
LDL-C was 25.2% (23.5% for women and 27.3% for men),
12.8% (11.8% for women and 13.9% for men), and 6.5%
(6.3% for women and 6.7% for men), respectively. The

prevalence of elevated LDL-C (>130 mg/dl) was higher in
women than in men (P < 0.0005).Nearly 58.3% of women
and 52.2% of men had LDL-C levels < 130 mg/dl.

The prevalence of low HDL-C (<40 mg/dl) was 21.1%
(10.2% for women and 33.9% for men, P < 0.0001).

The prevalence of borderline high, high, and very high
TG was 13.6% (12.4% for women and 15.1% for men,
P < 0.001), 15.7% (12.6% for women and 19.3% for men,
P <0.001), and 1.1% (0.7% for women and 1.6% for
men), respectively. The prevalence of hypertriglyceridemia
(=150 mg/dl) was higher in men than in women
(P < 0.0005). Approximately 74.2% of Turkish women
and 63.9% of Turkish men had TG levels < 150 mg/dl.

The prevalence of a TC/HDL-C ratio > 4.5 was 29%
(20% for women and 39.6% for men, P < 0.0005).

The prevalences of high TC, LDL-C and TG, and the
TC/HDL-C ratio increased with age, with the highest
prevalences being observed in the 60—69-year-old group,
and then declined thereafter. The prevalence of hypercho-
lesterolemia (>200 mg/dl) among women increased
markedly from the 20-29-year-old group (14.2%) to the
60—69-year-old group (67.3%) (P < 0.0005). Among men,
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Table 3 continued

TG (mg/dl)

TC/HDL-C ratio

HDL-C (mg/dl)

LDL-C (mg/dl)

TC (mg/dl)

<3.5 351450 >4.5 <150 150-199 200-499 =500

>60 <

40-59

<200 200-239 =240 <100 100-129 130-159 160-189 >190 <40

15.8 0.8

15.2

57.5 294 437 31.7 246 682
24.1

13.1

55
6.9
13.6

28.1 16.4

19.1 309

15.0

294

55.6

1.6
1.2

16.2
0.7

10.9

71.3

60.4 29.7 432 327
24

9.9

26.4 16.2

18.5 32.0
10.5 269

16.2
269 315

30.7

53.1

21.9

335 56.7 20.2

20.0 743

63.0 .8 31.6 349
52.0 28.0

57.6

18.8 12.2

30.2

223

36.2

41.5

5+

12.6

12.4

322

10.2

11.8 6.3

23.5

13.0

24.1

62.9

Total

there was a steady increase in the prevalence of hyper-
cholesterolemia from the 20-29-year-old group (18.4%) to
the 60—69-year-old group (49.4%) (P < 0.0005) (Table 2).
The prevalences of high LDL-C and hypertriglyceridemia
also increased parallelly with the prevalence of increased
hypercholesterolemia.

The prevalence of dyslipidemia and associated risk
factors

Table 3 shows the relationships between dyslipidemia and
various associated factors. The prevalences of high TC,
LDL-C and TG, the TC/HDL-C ratio, and low HDL-C
increased steadily in line with BP, BMI, WC, WHR, and
FBG (P < 0.0005).

As for the education, an inverse relationship was
observed between the level of education and the prevalence
of dyslipidemia (P < 0.0005). Prevalence was the highest
among illiterate individuals and the lowest among high
school and university graduates. As education level rose,
the prevalence of dyslipidemia decreased.

With regard to occupation, an association with dyslipi-
demia was determined in subjects (P < 0.0005). The
prevalence of dyslipidemia was the highest among agri-
cultural workers and tradesmen, and the lowest among
unemployed group.

We determined a significant association between the
prevalence of dyslipidemia and marital status (P < 0.0005).
The prevalence was the highest among widows and wid-
owers and the lowest among unmarried people.

We observed an association between cessation of ciga-
rette smoking and the prevalence of dyslipidemia (except
for TG). However, the prevalence of low HDL-C was the
highest among smokers (31.5%) (Table 3). In addition, a
significant relationship was detected between alcohol
consumption and prevalence of dyslipidemia (again except
for TC). Prevalence of elevated LDL-C (>130 mg/dl) was
the highest in alcohol drinkers (44.1%). The prevalences of
high TG and TC, low HDL-C, and TG/HDL-C ratios were
the highest among ex-drinkers (former drinkers) and
drinkers (P < 0.001), and the lowest among nondrinkers.

We observed an inverse association between physical
activity and prevalence of dyslipidemia (P < 0.01), which
increased as physical activity decreased.

There was a significant association between household
income and prevalence of dyslipidemia (except for TC).
The prevalence decreased as income levels rose except for
those with an income above $750 a month. The prevalence
of a high TC/HDL-C ratio (>4.5) rose in line with income
levels (P < 0.0005).

The prevalence of hypercholestorelemia in subjects with
a family history of obesity, HT, dyslipidemia, diabetes, or
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CVD was higher than that in subjects with no such family
history (P < 0.05).

Among women, a linear association was observed
between parity (number of births) and the prevalence of
dyslipidemia (P < 0.0005, Table 3). Prevalence increased
in line with the parity.

Multivariate (linear logistic regression) analysis results,
ORs for each of the demographic factors, cardiovascular
risk factors, socioeconomic factors, lifestyle factors and a
family history of selected medical conditions are presented
in Table 4. Dyslipidemia was significantly associated with
the factors of age, male sex, BMI, WC (except for TC and
LDL-C), HT (only for LDL-C and TG), FBG (only for
LDL-C and TG), education level (only for TC and TG),
cigarette smoking (only for HDL-C and TC/HDL-C ratio),
alcohol consumption (except for HDL-C and TC/HDL-C
ratio), occupation (especially housewives), marital status
(widows and widowers), and family history of selected
medical conditions (only for TC).

Discussion

Dyslipidemia is a common health problem in developing
countries, the prevalence of which is rising steadily [10].
This paper reports one of the largest population-based lipid
studies ever conducted, in which the prevalence of dysli-
pidema and associated risk factors in Trabzon Region were
analyzed for the first time. Also, the present study is the
first study done in Trabzon Region according to NCEP
ATP III criteria. In addition, in this present study, some risk
factors associated with dyslipidemia (physical activity,
marital statatus, number of births, and a family history of
selected medical conditions) were investigated for the first
time in Trabzon Region. Onat et al. in a study conducted in
1990 in Turkey (the Turkish Adult Risk Factor Study,
TEKHAREF study), reported that the mean TC levels of
192 mg/dl in women and 185 mg/dl in men [16], with the
highest values in the 40-49-year-old group (188 mg/dl).
The mean TG levels were 126 mg/dl for women and
149 mg/dl for men. In a study conducted during 1990-
1993 (Turkish Heart Study), Mahley et al. reported that the
mean levels of TC, LDL-C and HDL-C, the TC/HDL-C
ratio and TG in Trabzon were 174.5 mg/dl (175 mg/dl for
women and 174 mg/dl for men), 115 mg/dl (for both
genders), 38 mg/dl (42 mg/dl for women and 34 mg/dl for
men), 4.8 (4.3 for women and 5.3 for men), and 112 mg/dl
(92 mg/dl for women and 129 mg/dl for men), respectively
[17]. In the TEKHARF study from the survey of 1997/
1998, Onat et al. reported mean LDL-C values were
114.6 mg/dl in men and 122.4 mg/dl in women [22]. In a
previous study on the prevalence of obesity during 2001
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and 2002, we reported that mean TC, LDL-C, HDL-C and
TG levels in 293 nonobese subjects of 179 mg/dl (180 mg/
dl for women and 179 mg/dl for men), 107 mg/dl (116 mg/
dl for women and 109 mg/dl for men), 47.5 mg/dl
(49.8 mg/dl for women and 43.6 mg/dl for men), 137 mg/
dl (129 mg/dl for women and 151 mg/dl for men),
respectively (unpublished data) [23]. We determined that
the mean levels of TC, LDL-C and HDL-C, the TC/HDL-C
ratio, and TG were 190, 127.5, 50.3, 3.96, and 137.3 mg/dl,
respectively. Our results regarding lipid levels were par-
tially consistent with those of previous studies [15-18]. We
determined the most important differences in the levels of
HDL-C the mean HDL-C levels being above 40 mg/dl. In
contrast to Mahley et al. [17], we consider that Turks do
not have relatively low levels of TC and uniquely low
HDL-C levels. In addition, TC/HDL-C ratio was below 4.5.

Compared with surveys in some other countries in the
world, the plasma lipid levels in the Trabzon region are
lower than those in the Germany [24], Greece [25], Eng-
land [26], and the USA [27], but it is higher than those in
Bangladesh [28] and Vietnam [29], and similar to those in
Chile [30] and India [31].

In this present study, the mean lipid levels increased
with age. Our results were consistent with those in the
literature [9, 13, 32, 33]. The exact mechanisms of the
impact of age on lipid levels are unknown. They may,
however, be related to hereditary characteristics and
degenerative processes [34].

Using the NCEP ATP III criteria, the prevalence of
hypercholesterolemia (>200 mg/dl) was 37.5% in this
present study. The estimated prevalence of hypercholes-
terolemia was comparable to and moderately higher than
international standards. Compared with other surveys in
other countries in the world, prevalence of hypercholes-
terolemia in Trabzon Region is higher than that in Saudi
Arabia [35] and India [36], lower than that in England [26],
Finland [37], and the USA [38], and similar to the levels in
Guadeloupe [39] and Japan [40].

Onat et al. reported a prevalence of hypercholesterol-
emia as 28% for men and 35% for women in Turkey [22].
Data published later by Mahley et al. on a larger number of
Turkish subjects substantiated this figure with a level of
25% in Trabzon [17]. The prevalence of hypercholester-
olemia thus tends to be higher in Western than in Asian
countries [10]. Over the past two decades, the prevalence
has shown a tendency to increase in economically devel-
oping countries [10]. However, differences in methodology
between national surveys make international comparisons
difficult.

In this present study, the frequency of LDL-C levels
above 160 mg/dl was found in 19.3% of the population and
borderline levels in another 25.2%. This demonstrates the
need to determine targets in order to reduce the risk of
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Table 4 continued

HDL-C (<40 mg/dl) TC/HDL-C (> 4.5) TG(>150 mg/dl) Dyslipidemia®

LDL-C (=130 mg/dl)

TC (=200 mg/dl)

P

OR %95 CI

P

P OR %95CI P OR %95C1I P OR % 95CI

OR %95 Cl

P

OR %95 CI

0.82 0.59-1.15 NS

0.77-1.78 NS

1.17

0.64-1.60 NS

1.01

0.87 0.53-1.42 NS

0919 047-1.77 NS

1.11

0.96

NS
1.

0.86 0.58-1.29
0.89 0.60-1.32 NS

0.88 0.59-1.32 NS

Nulliparous

1.07 0.75-1.54 NS

090 0.58-1.40 NS

0.

NS

0.59-2.11

090 0.60-1.35 NS

0.69 046-1.03 NS

0.53-1.07 NS
0.80-1.49 NS

75

0.57-1.61 NS 0.85 0.58-1.23 NS

0.72 0.52-0.99 NS

0.80 0.58-1.10 NS

1.11

0.87 0.58-1.30 NS

1.09

1.05 0.75-1.46 NS

0.81

0.62-1.65 NS
0.48-1.39 NS

1.01 0.75-1.37 NS 02
0.80 0.58-1.10 NS

NS

0.82-1.49

0.77 0.53-1.18 NS

0.74 0.53-1.04 NS

0.57-1.16 NS

0.81

NS

0.95 0.69-1.31

4t

# Abnormality in at least one of lipid parameters

coronary events in 44.5% of the Turkish adult population,
through both changes in lifestyle and pharmacological
therapy. Borderline high and high values of LDL-C
(>130 mg/dl) were noted in the Turkish Heart Study in
33% of men and 35% of women in Trabzon [17]. The
prevalence in the TEKHARF 2001/2002 cohort was 35%
(31% for men and 38% for women) in Turkey [22].

The prevalence of low HDL-C levels was 21.1% in this
present study. The alteration in the reference value,
according to new recommendations [21], brought about
some difficulties in the comparison with previous studies.
Low HDL-C levels corresponded to the third most frequent
dyslipidemia in Trabzon city being significantly higher in
males (33.9% vs. 10.2%, P < 0.001). In the Turkish Heart
Study in which HDL-C levels were examinated in over
9,000 Turkish adults, 65% of men and 23% of women in
Trabzon had values <35 mg/dl [17]. The TEKHARF
cohort of 2001/02 revealed that the prevalence of low
HDL-C levels (<40 mg/dl) was 64% in men and 35.5% in
women [22]. Our results did not agree with those of pre-
vious studies from Turkey [17, 22].

Compared with the results of other surveys from other
countries in the world, the prevalence of low HDL-C in the
Trabzon region is lower than that in Mexico [41], Brazil
[4], and Iran [42], but it is higher than that in the Guade-
loupe [39], the United Kingdom [43], and China [11].

Abnormally low HDL-C levels are a risk factor for CHD
[44]. The third report of the NCEP ATP III reaffirmed that
HDL-C levels < 40 mg/dl are a major risk factor for CHD
while HDL-C levels > 60 mg/dl are protective [21].

Many studies have shown that the TC/HDL-C ratio is a
powerful predictor of CHD risk [21]. In our study, the
prevalence of a TC/HDL-C ratio (>4.5) was 29%, being
higher among men than women (39.6% vs. 20%,
P < 0.0001). In the Turkish Heart Study, a ratio > 4.5 was
determined in 70% of men and 40% of women in Trabzon
[17]. In the TEKHARF cohort of 2001/02 exactly 25% of
men exhibited a ratio > 6.0 and 37% a ratio over 5.5,
which is generally considered to be high-risk [22].

A few studies have been reported regarding the preva-
lence of hypertriglyceridemia in Turkey [17, 22] and
hypertriglyceridemia is thought to be an important risk
factor. Onat et al. reported a prevalence of hypertriglyc-
eridemia (>150 mg/dl) of 39.6% for men and 29.2% for
women in Turkey [22]. In the Turkish Heart Study, the
prevalence was 13% for men and 6% for women in
Trabzon [17]. We determined a prevalence of hypertri-
glyceridemia of 30.4%.

Many prospective epidemiological studies have reported
a positive relationship between serum TG levels and inci-
dence of CHD [45]. In this study, the higher prevalence of
hypertriglyceridemia may be related to a high intake of
carbohydrate (especially, through bread and meat
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consumption) and fat (especially, through saturated fat and
margarines, also fish fried in butter) by Turks as a part of
their routine diet.

In this present study, the OR for the dyslipidemia was
significantly greater in males in multivariate logistic
regression analysis. Most studies state that dyslipidemia is
more prevalent among men than among women [11, 13, 16,
17], but some other studies indicate that the prevalence is
more prevalent among women than among men [26, 32].
The variation may be explained by differential distribution
in risk factors (e.g., genetic predisposition, dietary factors,
smoking, alcohol consumption, lack of physical activity)
between women and men across populations. Male gender
is an independent risk factor for CVD [46].

Age is strongly associated with dyslipidemia. Many
studies have reported that the prevalence of dyslipidemia
increased with age [2, 9, 11-13, 17, 32, 33, 39, 41]. In our
study, prevalence increased dramatically with age in both
sexes. The highest prevalence of dyslipidemia was in the
60—69-year-old group for women and in the 40-69-year-
old group for men.

The relationship between dyslipidemia and obesity has
been clearly shown in both men and women [12, 33, 39,
47]. Obesity not only increases the prevalence of dyslipi-
demia, but is also directly associated with HT, diabetes,
and CHD [48]. Dyslipidemia in obesity may be the result of
insulin resistance [49]. We observed associations among
the dyslipidemias and obesity, and HT. The prevalence of
dyslipidemia increased in line with BP and BMI levels.
These results suggest a biological interrelation between
blood lipid levels and BP and, consequently, an association
with the risk for CHD. In addition, the prevalence of
dyslipidemia was positively correlated with FBG in this
study. The lipid abnormalities in diabetic individuals are
due to insulin resistance and manifest themselves as
hypertriglyceridemia and low HDL-C levels [50].

Dyslipidemia exhibited a strong inverse association with
levels of education in our study. These results are in
agreement with those of some previous studies in the lit-
erature [12, 14, 18]. In contrast to our study, Mahley et al.
reported that higher education levels were associated with
higher plasma levels of TC, LDL-C, and TG in men and
higher education levels were associated with increased
levels of TC, LDL-C, and HDL-C, and lower TG levels in
women [17]. Low education levels were an independent
risk factor for dyslipidemia in the present study. The high
prevalence of dyslipidemia in the group with a low edu-
cation level may result from risk factors such as stress, poor
working conditions, and poor nutritional habits being more
common in that group or from those individuals having
greater difficulties in securing access to health care services
[21]. Low education levels were also an independent risk
factor for CHD [14]. However, the association between
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dyslipidemia and education level was lost during logistic
regression analysis (except for TC).

We observed an association between occupation and
employment status. The prevalence of dyslipidemia was
significantly higher among the agricultural workers and
housewives. Performing domestic duties without fixed
hours or renumeration, constant exposure to food, and lack
of physical activity may contribute to the appearance of
obesity, dyslipidemia, and HT in such women. Interest-
ingly, in this present study, we also determined a high
prevalence of dyslipidemia among agricultural workers.
This may be attributed to the fact that total time spent in
agricultural work within one year is highly short in the
region, approximately 1-2 months per year, due to Trab-
zon’s geographical and physical structure, and climatic
conditions. Mahley et al. reported that plasma levels of TC,
LDL-C, and TG were higher in both men and women who
described their occupations as administrative/management-
level compared with those performing physical/labor
positions [17]. Yarnell et al. reported that there was no
significant association between the occupational status and
hypercholesterolemia [14].

Our study also determined that marital status was related
to dyslipidemia. No clear explanation exists for the
increased risk among widowed individuals, although this
may be due to the higher prevalence of obesity among the
widowed [23].

Current smoking has been clearly established as a mod-
ulator of plasma lipid levels and as an independent risk
factor for CHD [17]. Smoking is known to impair insulin
action and may lead to insulin resistance [51]. The inverse
relationship between cigarette smoking and weight is also
well documented [23]. Cigarette smokers have higher cho-
lesterol levels [12, 52] and lower HDL-C levels [53].
Smoking is a major health problem in Turkey, with a prev-
alence of 46-73% (depending on region) among male
participants of the Turkish Heart Study [17]. We determined
a prevalence of smoking (current smoking plus former
smokers) of 40.4% in Trabzon. We also determined an
association of smoking cessation with dyslipidemia
(Table 3). The risk of the prevalence of low HDL-C and a
low TC/HDL-C ratio was significantly higher in smokers in
logistic regression analysis (Table 4). It is important to point
out that our data, similar to other studies, confirmed the fact
that smoking is one of the main risk factors for low HDL-C.

The effect of alcohol consumption on plasma lipid levels
and their effects on cardiovascular death have been studied
extensively [54]. Ruixing et al. reported that the prevalence
of hyperlipidemia was positively correlated with alcohol
consumption [48]. We observed a strong positive associa-
tion between alcohol consumption and dyslipidemia.
However, the OR for low HDL-C increased significantly
among nondrinkers and ex-drinkers.
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A positive relationship between the prevalence of dysli-
pidemia (except for HDL-C) and household income in
Turkey has also been reported [17]. Polychronopoulos et al.
reported that there was no significant associations between
blood lipid levels and income among the participants in their
study [52]. In our research, household income was inversely
related to the prevalence of dyslipidemia. This may indicate
that low income in Turkey may be a potential contributor to
the high rates of dyslipidemia. However, the OR for dysli-
pidemia demonsrated by linear logistic analysis did not
change in line with household income.

The OR for hypercholesterolemia was significantly
greater in subjects with a family history of obesity, dia-
betes, HT, or atherosclerotic heart disease compared with
those with no such history in this present study. In the
literature, similar associations have been observed with
regard to the elevation in TG and LDL-C levels [9]. Some
studies have detected a family influence on the origin of
dyslipidemias, because the individuals concerned are
exposed to common environmental factors or because of a
direct genetic predisposition [9]. Our results are consistent
with those in the literature [39].

In our study, the prevalence of dyslipidemia increased
with parity. In women we would have to consider various
pregnancy-related circumstances, as BMI has been shown to
increase with the number of pregnancies [55]. Interestingly,
according to the results of chi-square analysis, the preva-
lence of dyslipidemia of nulliparous women was higher than
that in unmarried women or those with 1 or 2 parities.
However, the association was lost in logistic regression
analysis.

Conclusion

This present study, which first examined the clustering of
various risk factors, demonstrated a very high prevalence of
dyslipidemia in the Turkish adult subjects in Trabzon.
Dyslipidemia is a public health problem, of significance,
even to people in their twenties. Therefore, subjects living in
Trabzon may have a tendency towards dyslipidemia. Our
results emphasize the urgent need for a public health strategy
for the prevention, detection, and treatment of dyslipidemia.
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