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Prevalence and Determinants of Hypertension among Iranian Adults,

Birjand, Iran

Abstract

Background: Hypertension (HTN) is a major cause of noncommunicable diseases. In this study,
we report the prevalence rate of HTN in Birjand population. Methods: This cross-sectional
study was conducted on 1286 individuals in Birjand in 2014. Individuals with systolic blood
pressure (SBP) >140 mmHg and/or diastolic blood pressure (DBP) >90 mmHg were considered as
hypertensive. Data were analyzed using Chi-square test, independent #-test, and one-way ANOVA.
P < 0.05 was considered as statistically significant. Results: Among the 1286 participants, 659 were
women (51.2%). Prevalence of HTN was 20.1% (10.3% systolic HTN and 6.9% diastolic HTN).
Prevalence self-reported HTN was 12.3%. SBP and DBP means were higher in men (P < 0.001).
Mean scores of SBP and DBP increased by aging and body mass index (P < 0.001). Diabetic
individuals had higher SBP scores (P < 0.001). Dyslipidemic patients had greater SBP and
DBP (P < 0.001). Conclusions: Prevalence of HTN in our study is high. About one-fifth of the
participants had HTN. In addition, BP is higher in men, elderly, and diabetic individual. Therefore, it
is necessary to control BP regularly in different groups in society.
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Introduction
According to the global burden of
disease  study 2010, prevalence of

hypertension (HTN) in both economically
developed and developing countries is
high. It is also highlighted that high
blood pressure (BP) has a huge impact
on the burden of heart disease and stroke
worldwide.'?l  Accordingly, the World
Health Organization (WHO) aimed to
decrease the prevalence of HTN by
25%.5) Yazdanpanah et al. indicated that
the prevalence of HTN was 17.58% in
Ahwaz, Southwest of Iran.! Malekzadeh
et al. revealed that female sex, increased
body mass index (BMI) values, and lack of
physical activity were the risk factors for
HTN in North of Iran.

In the present study, we report the
prevalence and associated risk factors of
HTN among Iranian adults in Birjand in
2014.

Methods

Participants

This cross-sectional study was conducted
on 1286 individuals (627 men and
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659 women) aged 15-70 years. According
to the Iranian Statistics Center, the
population of Birjand is 259,506 which
includes 132,247 men, 127,259 women,
and 71,384 families.[) Multistage cluster
sampling was used as the sampling method,
holding 250 cluster heads and 20 samples
from each cluster.

The height and weight of participants
were measured by standard methods.
BMI  was calculated by dividing
weight (kg)/height (m?). BP was measured
from the right arm in the sitting position with
a mercury sphygmomanometer (ALPK2).
At least two measurements were performed,
and the average was recorded.

Individuals with systolic BP (SBP)
>140 mmHg and/or diastolic BP (DBP)
>90 mmHg and/or those on treatment with
antihypertensive drugs were considered as
hypertensive individuals. Based on the JNC
7 report,l”) the participants were classified
as normal HTN (BP <I120/80 mmHg),
pre-HTN  (120-139/80-89)  Stage I
(119/90-99), and Stage II HTN (=160/100).
Blood sugar and lipid profile were measured
after 12 h of fasting by the standard
enzymatic method (Pars Azmon Kit, Iran).
According to WHO criteria, fasting blood
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sugar (FBS) <110 mg/dl is normal, 110 < FBS <126 mg/dl
is prediabetic, and FBS > 126 is diabetic./®

Individuals were classified as underweight
(<18.5 kg/m?), healthy weight (18.5-24.9 kg/m?),
overweight (25-29.9 kg/m?), and obese (>30 kg/m?)
according to WHO classification.’) If a patient had
at least one criteria such as high cholesterol (>240),
non-HDL-C (>160), high triglyceride (>200), high
LDL (>130), or low HDL (<40 for men and < 50 for
female), s/he can be considered dyslipidemic (DLP)
patient.[!”

Statistical methods

The data were analyzed using SPSS software for Windows
release 22.0 (SPSS, Chicago, IL, USA). Descriptive
analysis was used to determine the percentage, mean,
and standard error of patients’ clinical and characteristics
variables. Moreover, Chi-square test was used to investigate
association between demographic variables and HTN.
Normality test was performed by Kolmogorov—Smirnov
test, and Leven test was performed to evaluate homogeneity
of variances. Student’s #-test and ANOVA test were used
to evaluate differences of continues variables such as SBP
and DBP among demographic variable groups with Tukey’s
post hoc. P < 0.05 was considered as statistically significant.

Results

From among 1286 participants, 51.2% were women
and 37.1% were overweight. Prevalence of diabetes
mellitus (DM), DLP, and smoking was 5.8%, 88.9%,
and 5.4%, respectively. Prevalence of self-reported HTN and
HTN was 12.3% and 20.1%, respectively. Demographic and
other characteristics of participants are reported in Table 1.

Table 2 shows distribution of different BP categories. Based
on the results, most of the individuals in all age categories
had normal BP. However, most of the obese and diabetic
patients had pre-HTN. Figure 1 shows that prevalence of

pre-HTN, Stage I HTN, and Stage Il HTN were higher in
men than in women.

According to Table 3, mean SBP and DBP values increased
with age and higher BMI values (P < 0.001) and they
increased with age and higher BMI values in a significant
manner (P < 0.001). Individuals with DM had higher
SBP values (P < 0.001). DLP patients had higher SBP and
DBP values (P < 0.001). Diabetic patients had higher mean
SBP values than nondiabetic ones (P < 0.001). Patients
with DLP displayed higher SBP and DBP values than
others (P < 0.001).

Discussion

This is the first report on HTN prevalence and its risk
factors among general population of Birjand, Center
of South Khorasan, East of Iran. In our study, the
prevalence of HTN was 20.1%. HTN prevalence in
Birjand has previously been investigated in two studies,
one among nurses and the other in Imam Khomeini Relief
Committee (IKRF). Kazemi et al. indicated that one-fifth of
IKRF had HTN while 40% of those subjects were unaware
of their problem; the prevalence of HTN among nurses in
Birjand in 2011 was 9.1%.112!

Prevalence of HTN was reported 25.6% in Yazd Healthy
Heart Project,! and 17.58% in Ahwaz, Southwest of
Iran.® Khosravi et al. indicated that the prevalence rates
of HTN and pre-HTN were 38.2% and 33.6% in Shahrood,
North of Iran.'¥ Compared to other studies our study
showed that prevalence of HTN in Birjand population was
similar to Ahwaz but lower than in other areas of Iran.
As for other countries, Joffres et al. indicated that HTN
prevalence is 19.5% in Canada, 29% in the USA, and 30%
in England.[*)

Based on the results, women’s SBP and DBP mean
were 112.89 +£ 0.6 mmHg and 70.66 + 0.4 mmHg, while
the same values in men were 119.40 + 0.6 mmHg and

Table 1: Demographic and other characteristics of participants in the study

Characteristics Mean=SE P
Total (n=1286) Women (n=659) Men (n=627)

Age (years) 43.5+0.3 43.2+0.5 43.7+0.5 0.543
BMI (kg/m?) 28.9+2.1 27.9+1.1 30.0+4.2 0.617
Height 155.5£1.0 147.5£1.5 163.9+1.3 <0.001*
Weight 65.5+£0.6 60.6:£0.8 70.5+0.8 <0.001*
SBP 116.0+£0.4 112.8+0.6 119.4+0.6 <0.001*
DBP 72.6+£0.3 70.6+0.4 74.7£0.4 <0.001*
FBS (mg/dl) 97.4+0.7 96.8+1.1 98.1+1.1 0.389
HDL 39.1+£0.2 40.9+0.3 37.1+£0.3 <0.001*
Triglyceride 157.1£2.5 146.2+3.3 168.6+3.7 <0.001*
Cholesterol 188.6+1.0 188.8+1.4 188.3+1.4 0.813
LDL 121.3+0.9 121.4+1.3 121.1+1.3 0.883

*Significant difference (P<0.05). SE=Standard error, BMI=Body mass index, SBP=Systolic blood pressure, DBP=Diastolic blood pressure,
FBS=Fasting blood sugar, HDL=High density lipoprotein, LDL=Low density lipoprotein
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Table 2: Distribution of different blood pressure categories according to age and cardiac risk factors

Variables Groups Normal, n (%) Pre-HTN, n (%) Stage 1, n (%) Stage 2, n (%) HTN, n (%)
Age groups <20 12 (63.2) 2(10.5) 0 0 0
20-29 153 (70.5) 20(9.2) 3(1.4) 1(0.5) 10 (4.6)
30-39 164 (53.4) 54 (17.6) 9(2.9) 2(0.7) 28 (9.1)
40-49 110 (38.6) 78 (27.5) 8(2.8) 7(2.5) 48 (16.9)
50-59 86 (29.6) 84 (28.9) 12 (4.1) 9(3.1) 88 (30.2)
>60 38 (23.3) 37(22.7) 17 (10.4) 10 (6.1) 84 (51.5)
BMI Underweight 54 (64.3) 6(7.1) 2(2.4) 0 11 (13.1)
Normal 247 (54.6) 75 (16.6) 12 (2.7) 1(0.2) 53 (11.8)
Overweight 171 (38.0) 109 (24.2) 24 (5.3) 11 (2.4) 105 (23.3)
Obese 62 (26.8) 67 (29.0) 9(3.9) 14 (6.1) 76 (32.9)
DM Yes 18 (24.3) 22 (29.7) 4(5.4) 3(4.1) 230 (19.1)
No 544 (45.1) 253 (21.0) 45(3.7) 26 (2.2) 28 (37.8)
Smoke Yes 24 (34.3) 11 (15.7) 2(2.9) 1(1.4) 16 (33.9)
No 536 (44.6) 262 (21.8) 46 (3.8) 28 (2.3) 242 (20.1)
Dyslipidemia Yes 490 (43.0) 252 (22.1) 46 (4.0) 28 (2.5) 15 (10.6)
No 73 (51.8) 22 (15.6) 3(2.1) 1(0.7) 242 (21.3)

BMI=Body mass index, DM=Diabetes mellitus, HTN=Hypertension
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Figure 1: Percent of different HTN categories in both sex

74.74 £ 0.4 mmHg, respectively (P < 0.001). As in our
study, most of the studies showed that HTN prevalence
was higher among men than women.['*1617]

Our findings also showed that mean SBP and DBP values
at age subgroup <20 years were 107.50 £ 2.9 mmHg
and 68.33 + 1.9 mmHg and increased significantly with
increasing age, so mean SBP was 126.45 + 1.3 mmHg
and mean DBP was 76.77 = 0.7 mmHg at age >60 years.
Other studies have found similar results to those of
our study.'*!¢181 HTN is a highly prevalent disorder in
the elderly. Due to structural alterations of arterial wall
occurring with aging, arterial stiffness increases and in turn
SBP increases in old people.!”!

Mean of SBP and DBP increased also by increasing BMI
values in our study. Khosravi ef al. revealed that gender,
BMI, and age have significant impacts on prevalence of
HTN.I'! The most important identified risk factor for HTN
is obesity. Obese individuals have a significantly higher risk
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Table 3: Mean+tstandard error of systolic blood pressure
and diastolic blood pressure in age, body mass index,
diabetes mellitus, smoke, and dyslipidemia groups

Variables Groups SBP DBP

Sex Female 112.89+0.6 70.66+0.4
Male 119.40+0.6° 74.74+0.42
Age groups <20 107.50+2.9 68.33+1.9
20-29 106.07+0.9 65.61+0.7
30-39 111.75+0.8° 70.96+0.6°

40-49 117.754+0.9%¢ 74.58+0.6"¢

50-59 120.89+0.9%b° 75.42+0.55¢

>60 126.45+1.32bede 76 77+(.740<
BMI Underweight 107.32+1.7 67.38+1.2
Normal 111.31+0.7 69.73+0.5

Overweight 119.03+0.72> 74.24+0.4%0

Obese 122.40+1.1%be 76.71£0.6%b¢
DM Yes 123.41+£1.9 72.38+0.3
No 115.58+0.5¢ 75.83+1.0°
Smoke Yes 117.10+1.8 73.91+1.1
No 115.91+0.5 72.49+0.3
Dyslipidemia Yes 116.44+0.5 72.77£0.3
No 112.61+1.3¢ 70.96+0.9*

*Significance difference with first group, *Significant difference with
second group, ‘Significance difference with third group, ‘Significance
difference with fourth group, “Significance difference with fifth group.
BMI=Body mass index, DM=Diabetes mellitus, SBP=Systolic blood
pressure, DBP=Diastolic blood pressure

of HTN. It is associated with hyperinsulinemia, activated
renin-angiotensin system, increased sympathetic tone,
increased renal sodium retention, and structural changes in
the kidney. All of these factors are considered responsible
for obesity-related HTN.2%

In our study, mean SBP and DBP values were higher in
DLP patients. Ostovar et al. reported that the 6-year risk
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of HTN was associated with overweight and obesity, age,
and hyperlipidemia but not with sex in Bushehr, South
of Iran.’! HTN and DLP are often seen together. This
coexistence can increase risk of cardiovascular disease
exponentially. Therefore, it is necessary to control DLP and
HTN to prevent premature atherosclerosis.

Mean of SBP was higher in diabetic patients in our study.
Do et al. showed that the prevalence of HTN was 20.7%
in Vietnamese adults and was higher among men than
women; HTN was also associated with increasing age,
weight, and diabetes.”? Diabetes and HTN are commonly
found together, often cluster with other cardiovascular risk
factors, as described in metabolic syndrome.

Conclusions

Our findings show that prevalence of HTN among diabetic,
elderly, men, and people with DLP in Birjand, Iran, is high.
Therefore, it is necessary to plan screening strategies to
discover new cases as well as educational programs to raise
awareness in both medical and patient communities, for
early detection and treatment of these important conditions.
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