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Abstract. – BACKGROUND: Hypertension is
one of the most common causes of atheroscle-
rosis, morbidity and mortality in adults. A total
of 11 million hypertensive patients were estimat-
ed in Turkey.

AIM: The aim of this study was to investigate
the prevalence, awareness and control of hyper-
tension in Duzce and compare the current data
with the literature.

PATIENTS AND METHODS: The visits were car-
ried out in May and June, 2010 in Yigilca town
health centre on 2298 participants (1471 female,
827 male with a mean age of 50). Data were ob-
tained by a simple form, physical examination and
sampling of blood. Hypertension was defined as a
blood pressure 140 mmHg and/or 90 mmHg,
and/or use of antihypertensive medication. The
data of patients under control were compared with
the patients who were not under control.

RESULTS: Hypertension was detected in 964
participants. General prevalence was 42%. Hy-
pertension awareness ratio was 70%, use of an-
tihypertensive medication was 39% and the ratio
of patients under control was 28%. Antihyper-
tensive drug use, age and awareness were lower
in the uncontrolled group. Logistic regression
analysis revealed that only antihypertensive
drug use and BMI < 30 were the independent
predictors of hypertension under control [Odd’s
ratio (OR) = 3.43; 95% confidence interval (CI) =
2.54-4.64, p < 0.001 and OR = 1.69; 95% CI =
1.23- 2.32, p = 0.01; respectively].

CONCLUSIONS: Hypertension is one of the
most important public health problems in
Turkey. According to the literature data the
awareness of hypertension was increased sig-
nificantly in the last five years. On the other
hand, control ratio was increased very little
compared with the previous studies.
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Introduction

Hypertension is one of the most common
causes of atherosclerosis, morbidity and mortali-
ty in adults1. TEKHARF study2,3 showed that the
prevalence of hypertension was 33.7% in 2003 in
Turkish adults. A total of 11 million hypertensive
patients were estimated. The prevalence was
31.8%, 41.7% and 32.7% in other three nationwide
epidemiologic surveys (PATENT, METSAR,
CREDIT, respectively)4-6. The proportion of
awareness of hypertension among patients with
hypertension was 40.7% in the PATENT study4 .
The same study also revealed that the control ratio
was 20.7%. According to the METSAR data the
rate was only 6%. According to TURKSAHA, the
largest study to date about the control of blood
pressure in Turkey, the control ratio was 24.2%7.
When the gender differentiation is not taken into
account, hypertension is the most common cardio-
vascular risk factor after obesity, and is still a sig-
nificant public threat due to lack of awareness and
insufficient control.

The aim of the present investigation was to
evaluate the most current prevalence of hyperten-
sion, awareness, control ratio and compliance to
the antihypertensive treatment.

Patients and Methods

Study Cohort
The MELEN Study is a prospectively de-

signed survey on the prevalence of cardio meta-
bolic risk factors in Turkish adults. The baseline
visits were carried out in May and June, 2010
and biennial follow-up visits were planned. The
name of the study comes from the geographic
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valley in north-east of Duzce, Turkey which is
inhabitant of 21000 people. There is a town cen-
tre (Yigilca) and 37 villages. Health Service of
the region was supplied by six family physicians,
each following up almost 2500 adults. The study
was conducted in May and June, 2010 in the So-
cial Health Center located in the town center.
400 adult subjects (> 17 years old) from each
family physician representatively stratified for
sex, age and for rural-urban distribution were
randomly assigned and invited to participate the
study. A total of 2298 subjects with a mean age
of 50 (age range 18 to 92) were interviewed. The
study protocol was approved by the Ethics Com-
mittee of Duzce University and every subject
signed a consent form. Data were obtained by a
simple form for answers, physical examination
and measurements of carotid-intima media thick-
ness, body fat composition, ECG, echocardiogra-
phy and sampling of blood.

Sample Collection
Ten milliliters of blood were drawn from the

antecubital vein of each subject by applying min-
imal tourniquet force. Eight ml of blood was
drawn into a vacutainer tube without anticoagu-
lant. These blood samples were allowed to clot
for 20 min prior to centrifugation. The blood
tubes were centrifuged for 10 min at 1500 × g
and were processed within 30 minutes in place.
Sera were shipped within a few hours on cooled
gel packs at 2-5°C, to the Duzce University Cen-
tral Laboratory where they were kept at -80°C
until the final analyses.

Biochemical Analysis
Plasma concentrations of cholesterol, fasting

triglycerides, HDL-cholesterol, glucose, elec-
trolytes, liver function tests and other biochemi-
cal variables were measured by a Cobas 6000 au-
to analyzer using commercially available kits
(Roche Diagnostics GmbH, Mannheim, Ger-
many). LDL-cholesterol values were computed
according to the Friedewald formula.

Measurements and Definitions
Measurement of the blood pressure was per-

formed with a sphygmomanometer (Erka, Erlan-
gen, Germany) after 10 min rest in seated posi-
tion, and the left arm was used. The mean of the
three measurements of each patient was record-
ed. The height, weight, and body mass index
(BMI) were also recorded. An echocardiography
machine utilizing 2-5 MHz probe specific for

field studies (M Turbo, SonoSite Inc., Bothell,
WA, USA) was used to measure the left ventric-
ular mass index (LVMI) with Devereux’s
method as recommended by The American Soci-
ety of Echocardiography8.

The individuals with arterial blood pressures
higher than 140/90 mmHg, under antihyperten-
sive drug therapy, or with hypertension history
together with no use of antihypertensive drug
were accepted as hypertensive. Based on JNC
VII criteria, measurements of < 140/90 mmHg in
uncomplicated patients, < 130/80 mmHg in dia-
betics, and < 125/75 mmHg in chronic renal in-
sufficient patients were accepted as under con-
trol. BMI > 30 individuals were accepted as
obese, according to WHO recommendations. Pa-
tients under drug therapy or whose fasting plas-
ma glucose levels were ≥ 126 mg/dL or post-
prandial glucose ≥ 200 mg/dL were accepted as
having diabetes9. A thyroid stimulating hormone
(TSH) level of < 0.35 µIU/mL was accepted as
hyperthyroidism and > 4.5 µIU/mL as hypothy-
roidism.

Statistical Analysis
Statistical Package for Social Sciences soft-

ware 12 (SPSS Inc., Chicago, IL, USA) was used
for analysis. Descriptive parameters were shown
as mean ± standard deviation or in percentages.
Two-sided t-tests and Pearson’s chi-square tests
were used to analyze the differences in means
and proportions between groups. Abnormally
distributed variables were compared using the
Mann-Whitney U test. A logistic regression
analysis was performed to evaluate the indepen-
dent predictors of control of hypertension. The
covariates included in the analysis were age,
smoking, gender, anti-hypertensive drug use,
regular physical activity, diabetes mellitus and
body mass index. A p value below 0.05 was con-
sidered significant.

Results

Hypertension was detected in 964 of the par-
ticipants, and the general prevalence was 42%.
The rate was 43% in woman, and 39% in men.
Number of participants with a history of hyper-
tension was 668. Two-hundred sixty nine partici-
pants who did not have any history of hyperten-
sion had high arterial blood pressure (30%).
Among the patients with hypertension history
only 374 were under antihypertensive drug thera-
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Discussion

The overall hypertension rate was 42% in this
study which was the highest prevalence among all
other epidemiologic surveys3-6. This result is in
concordance with TEKHARF follow-up data of
the last 18 years10. According to the most recent
TEKHARF data mean systolic blood pressure was
increased 4.4 mmHg in men and 6.4 mmHg in
woman during the last 18 years. The highest rate
in hypertension was reported in the Black sea re-
gion of Turkey in the CREDIT study in which
10443 individuals were scanned in 2010 in
Turkey6. In the light of these data, it is suggested
that the hypertension rate is continuously increas-
ing in Turkey with a declining speed.

According to the current results hypertension
rate is higher in woman than in men, and increas-
es with age which was in concordance with the
previous surveys. According to the TEKHARF
study, the rates were higher in woman (46% vs
38%), much similar to the present results (43%
vs 39%).

The rate of awareness of hypertension was
70% in the present study, the highest ever detect-
ed. The value was a gladsome improvement
since the district had the lowest sociocultural lev-

py (56% of the subjects who were aware of their
high blood pressure and 39% of the total hyper-
tension cohort). Blood pressure measurements
were below the target level in 273 patients (the
success rate was 73% in patients under drug ther-
apy and 28% in the whole cohort). One hundred
forty five of the 374 patients under drug therapy
did not know which drug he/she was using
(39%). The most common drug type was diuret-
ics (99 patients), which was followed by an-
giotensin receptor blockers (94), angiotensin
converting enzyme inhibitors (91), beta blockers
(73), calcium channel blockers (65), and alpha
blockers (7). Multidrug use was detected in 127
subjects (34%).

When the patients under control were com-
pared with the rest of the patients, the rate of
awareness of hypertension, drug use due to co-
morbid factors involving long-term medication,
and mean age were higher in patients under con-
trol (Table I). Logistic regression analysis
showed that only antihypertensive drug use and
BMI < 30 were the independent predictors of hy-
pertension under control [Odd’s ratio (OR)=
3.43; 95% confidence interval (CI) = 2.54-4.64,
p < 0.001 and OR =1.69; 95% CI = 1.23-2.32, p
= 0.01; respectively] (Table II).

Target BP reached Target BP unreached
(n=273) (n=691) p value

Age 59 ± 11 57 ± 12 0.01
Gender: female n 181 (66) 455 (66) 0.995
History of hypertension: n 273 (100) 395 (58) < 0.001
Hypertension duration: years 5.7 ± 5.2 4.9 ± 5.4 0.055
Regular drug users: n 162 (59) 212 (31) < 0.001
Smokers: n 27 (10) 77 (11) 0.572
Regular alcohol users: n 9 (5) 33 (3) 0.31
Diabetes: n 134 (49) 352 (51) 0.603
Hyperthyroidism: n 42 (17) 109 (17) 0.949
Hypothyroidism: n 18 (7) 46 (7) 0.986
Monthly Income: (Turkish Lira) 733 ± 584 764 ± 588 0.463
Regular physical activity 11 (4) 13 (2) 0.054
Body mass index: kg/m2 31 ± 7 32 ± 7 0.126
Fasting plasma glucose: mg/dL 124 ± 62 128 ± 61 0.357
HDL: mg/dL 44 ± 13 44 ±11 0.777
LDL: mg/dL 106 ± 33 110 ± 34 0.203
Total cholesterol: mg/dL 186 ± 40 190 ± 39 0.158
Triglyceride: mg/dL 185 ±111 194 ± 120 0.271
Creatinine: mg/dL 0.84 ± 0.24 0.82 ± 0.27 0.473
Uric acid: mg/dL 4.4 ± 1.2 4.3 ± 1.2 0.115
Hemoglobin: g/dL 13 ± 1.3 13.2 ± 1.6 0.463
Left ventricular mass (g/m2) 233 ± 68 236 ± 67 0.481

Table I. Comparison of patients under control with the rest (% in parenthesis).

BP: blood pressure.
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el in the province, and that the rate was lower ac-
cording to the reports of the PATENT study pub-
lished in 20054. Recently, a campaign of aware-
ness of hypertension had been derived in the
leadership of The Turkish Society of Cardiology
and it was intended by means of media ads to
gain a nationwide improvement in the control of
hypertension. This campaign titled “12/8 my
blood pressure is under control” was supposed to
play a pivotal role in this progress.

The rate of antihypertensive drug therapy was
39% in the present work, a satisfactory value
since it was reported as 31.1% five years ago4.
Although the progress is considerable, the above
mentioned dramatic improvement in awareness
did not reflect to the treatment level.

In evaluating the drugs prescribed to the pa-
tients, the first rate group was Renin Angiotensin
System (RAS) blockers (49%), ACE and An-
giotensin Receptor Blockers (ARB) together
evaluated). One of the two patients was given
RAS blockers, which in turn suggests the prefer-
ence of metabolic neutral agent use rather than
old fashioned beta blocker based regimens. For-
merly, two studies focusing on the clinicians’
trends of antihypertensive therapy yielded simi-
lar results7,11.

One of the uppermost results of the present
study was the increase in rates of treatment con-
trol. Considering that the efforts in the diagnosis
would be insignificant unless the results are not
reflected to the treatment or control rates. The
control rate in the present cohort was 7% higher
than the PATENT data (20.7% vs 28%), 22% than
the METSAR, 4% than the TURKSAHA and 2%
than the TEKHARF studies, despite the increasing
overall prevalence4,5,7,10. Since the year 2003, radi-
cal modifications are implemented in Turkey
within the scope of the “Transformation in Health
Service” project conducted by the Ministry of
Health. The utmost importance in the Project is to
convert the cottage hospital based delivery of pri-

mary health care, and shift it up to role modeling
of family medicine. The implementation based on
law numbered 5258 and was started by 12/9/2004
in some pilot cities, Duzce being the first. There-
fore, the increase in the control rate might be due
to the family medicine practice.

Exploring the study in terms of reaching the
target levels, factors of antihypertensive drug use
and BMI < 30 manifested to be the independent
predictors. This outcome can be matched to the
TURKSAHA study with the exception of age
and diabetes existence7. However, in Turksaha
survey antihypertensive drug use was not includ-
ed in the analysis. Knowing the fact that gender,
age and regular physical activity affects the hy-
pertension control, these parameters were wit-
nessed to deceive their independences since the
present cohort possesses antihypertensive drug
use as a powerful covariant. Taking in hand that
the rate of drug use remained as low as 39%, it is
obvious that future campaigns should need to fo-
cus particularly on this area despite the strive and
increase in the rate of awareness. Gross epidemi-
ologic studies have also proved that obesity is
one of the foremost parameters that impede the
control rate12. The activation of RAS and subse-
quent sodium retention by the fat tissue messes
up the blood pressure control13. It can be inferred
from the cohort that Turkish people did not still
get accustomed to regular physical activity and
exercise (The rate of regular exercise was below
3%). Taking into account the influence on obesi-
ty and hypertension control, life style change and
acquiring custom of exercise in adults have vital
importance.

Conclusions

Hypertension keeps on existing as one of the
most considerable health problems in Turkey.
This study comprenhends a relatively small co-

Odds ratio 95% confidence Interval p value

Age 1.01 0.99-1.02 0.268
Gender 0.99 0.71-1.38 0.957
Antihypertensive drug use 3.43 2.54-4.64 < 0.001
Regular physical activity 1.88 0.78-4.52 0.156
Diabetes 0.9 0.67-1.21 0.487
Smoking 0.87 0.53-1.45 0.603
Body mass index < 30 1.69 1.23- 2.32 0.01

Table II. Independent predictors of hypertension control with logistic regression analysis.
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hort of subjects of one specific area of the coun-
try. It is evident that implementation of family
medicine should be employed more effectively to
overcome the problem of hypertension in Turkey
in spite of the limited improvement in the control
rates. We are in need for novel strategies and na-
tionwide plans of action in the treatment process,
in which altering the life style is not neglected,
the family practitioners are trained vigorously for
the solution of the problem and the importance of
antihypertensive use is emphasized.
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