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Abstract
Background: Hypertension is a major risk factor for cardiovascular diseases and has a high prevalence in the Eastern
Mediterranean Region.
Aims: To estimate the prevalence and awareness of hypertension and its associated factors in a central province of the
Islamic Republic of Iran.
Methods: This cross-sectional study was conducted among 2320 adults aged 40–80 years in Yazd, Islamic Republic of
Iran, in 2010–2011. Multivariable logistic regression analysis was performed to calculate the odds ratios (ORs) for exploring the association between hypertension and associated risk factors. Of eligible subjects, 2098 participated in clinical
examinations (response rate: 90.4%).
Results: The sex- and age-standardized prevalence of hypertension was 52.8% [95% confidence interval (CI): 49.6–56.1%].
Of 1170 participants with hypertension, 421 were diagnosed for the first time in this survey; therefore, the unawareness
proportion was 36.0% (95% CI: 33.2–38.8%). Among known cases (749 of 1170), 68.5% (95% CI: 65.0–71.8%) had uncontrolled
blood pressure. Age (OR 70–80 vs. 40–50 years=7.01, 95% CI: 4.01–12.24), obesity (OR=2.78, 95% CI: 2.06–3.75), diabetes
(OR=1.46, 95% CI: 1.12–1.89), hyperlipidaemia (OR=1.60, 95% CI: 1.26–2.03) and living in a rural area (OR=1.57, 95% CI: 1.0–
2.45) were significantly associated with hypertension.
Conclusions: Although age is an inevitable risk factor for hypertension, the high unawareness proportion, uncontrolled
hypertension and modifiable risk factors such as obesity, hyperlipidaemia and diabetes demand effective preventive and
curative strategies.
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Introduction
Hypertension is a major risk factor for cardiovascular
diseases, including coronary heart disease, heart failure, arrhythmia and cardiomyopathy. There is also an increased
risk of chronic kidney disease and stroke among hypertensive patients (1, 2). According to The Global Burden of Disease
Study, hypertensive heart disease accounted for 17.5 million
disability-adjusted life years in 2015 (3). Research-based evidence has demonstrated an increased risk of hypertension
with older age, male sex, and hyperlipidaemia (4).
The World Health Organization (WHO) reported
that 30.7% of men and 29.1% of women in the Eastern
Mediterranean Region were estimated to have hypertension
in 2008 (5). The prevalence of hypertension in the Islamic
Republic of Iran among adults aged > 25 years was estimated
at 31% in men and 27% in women. Previous studies conducted
in different provinces of the Islamic Republic of Iran (6–8)
showed a large variation of hypertension prevalence among
different provinces. A study in Yazd revealed that 53.7% of
people with hypertension were aware of their disorder,
24% of them were under treatment, and only 8% had
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controlled hypertension (7). As prevalence of hypertension
is probably increasing in low- and middle-income countries
(9) including the Islamic Republic of Iran (10), it is important
to conduct additional studies to evaluate the trends and
associated factors. In addition, population-based surveys on
prevalence and risk factors of hypertension are important in
settings where routine health monitoring systems are not
in place. Due to limited research resources in these settings,
most studies of hypertension are performed at subnational
level; therefore, collecting data from different geographic
areas may be more practical and can later be combined to
give a more general picture of hypertension in a country or
region. The aim of this study was to estimate the prevalence,
awareness and associated factors of hypertension in a
central district of the Islamic Republic of Iran.

Methods
Study population
The present study was part of a multidimensional population-based study, as described previously (11). This
cross-sectional study was conducted in an urban and
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rural area of Yazd District, Islamic Republic of Iran in
2010–2011. The sample size was 2320 adult residents of
Yazd aged 40–80 years, who were recruited with a systematic cluster sampling method. The Ethics Committee
of Shahid Beheshti University of Medical Sciences, Tehran, Islamic Republic of Iran approved the study protocol.
Written informed consent was obtained from the participants prior to data collection.

Data collection
A general practitioner conducted general medical assessments including blood pressure measurement. After 5
minutes of rest, blood pressure was taken using a standard mercury sphygmomanometer (nova-presameter;
Riester, Jungingen, Germany) in a sitting position twice
at the same session and the average measurement was
recorded. Fasting blood sugar (FBS) was measured first
during the home visit using a glucometer (ACCU CHEK
Active Meter; Roche Diagnostics, Indianapolis, IN, USA).
A complete blood test from the venous blood sample was
conducted after overnight fasting prior to blood sampling at a standard laboratory to measure FBS, haemoglobin A1c and lipid profile. Body weight was measured with
indoor clothing using a Balas Miracle Scale (Karaj, Islamic Republic of Iran) and standing height was measured
without shoes using a measuring rod (Balas). In addition,
self-reported information on tobacco use, physical activity and education level was collected.

Definitions
Hypertension was defined according to the definitions
of the Joint National Committee 7 (JNC 7) as: (1) systolic
blood pressure (SBP) ≥ 140 mmHg and/or diastolic blood
pressure (DBP) ≥ 90 mmHg (12); or (2) self-reported history of hypertension and/or taking any antihypertensive
medication. A summary of blood pressure definitions that

Table 1 Definitions of hypertension in the current study
Total study population
SBP/DBP mmHg
<120/80
120–139/80–89
≥ 140/≥ 90

Antihypertensive
medication

Considered status

No

Normotensive

Yes

Hypertensive

No

Prehypertensive

Yes

Hypertensive

No

Hypertensive

Yes

Hypertensive

Participants with newly diagnosed hypertension
140–159/90–99

Stage I hypertension

≥ 160/≥ 100

Stage II hypertension

Participants with known hypertension
< 140/< 90

Controlled
hypertension

≥ 140/≥ 90

Uncontrolled
hypertension

DBP = diastolic blood pressure; SBP = systolic blood pressure.

were used in this study is presented in Table 1. Diabetes
mellitus was defined as two independent FBS measurements ≥ 126 mg/dl (7.0 mmol/l), and/or previous history
of diabetes diagnosed by a physician, and/or glucose lowering agent medication. Hyperlipidaemia was based on
lipid profile in a fasting blood sample, that is, triglyceride
> 150 mg/dl (1.7 mmol/l), low-density lipoprotein > 130
mg/dl (3.4 mmol/l), high-density lipoprotein < 35 mg/dl
(0.9 mmol/l), cholesterol > 150 mg/dl (3.9 mmol/l), previously diagnosed by a physician, or taking lipid lowering
medication. For BMI, participants were classified into 3
groups: normal weight, overweight (25 ≤ BMI < 30 kg/
m2) and obese (BMI ≥ 30 kg/m2). Age of participants was
recorded according to their birth certificate and it was
measured as the number of full years they had lived at
the time of study enrolment. In addition, age was categorized into 4 10-year intervals of 40–49, 50–59, 60–69 and
70–80 years old. Education was based on number of complete years of formal education and it was categorized
as illiterate, incomplete primary education (< 6 years),
primary to secondary education (6–12 years), and higher
education at a college or university. Physical activity was
defined as any kind of regular exercise at least 3 times per
week or having physically active occupations.

Statistical analysis
The sex and age standardized prevalence of hypertension was calculated considering demographic composition of people aged 40–80 years who lived in the survey
area based on the National Census 2006. In evaluation
of the relations, we considered the clustering effect by
multilevel analysis within logistic regression. First, we
evaluated the univariate relations in a simple multilevel
logistic regression. Then, to consider the clustering effect and confounders in the evaluation of the relations,
we used multilevel multivariable logistic regression. In
this model age, sex, education, diabetes, smoking, BMI,
hyperlipidaemia, physical activity and living area were
independent variables and covariates (for other variables
in the model). The main outcome (dependent) variable
was a binary variable with 1 for hypertension and 0 for
not hypertension. We used similar models for other outcome measurements including awareness, control status, and stage of hypertension. Within these models, we
calculated adjusted odds ratios (ORs) to evaluate association of different factors with hypertension and other outcomes. We considered duration of smoking and amount
of smoking as quantitative variables and all other variables were considered as categorical variable in all models.
P < 0.05 was considered statistically significant at 95%
confidence intervals (CIs). We used Stata version 12.0 for
statistical analysis.

Results
Of 2320 invited residents, 2098 participated (response rate:
90.4%) with a mean age (standard deviation) of 54.1 (10.0)
years. Eighty-nine percent of the study population were
urban dwellers and 53% were women. Among participants,
15.7% reported a history of smoking and ~20% had no
305

Research article

EMHJ – Vol. 26 No. 3 – 2020

level of education. The mean BMI was 27.4 (4.7) kg/m2 and
nearly 25% of participants had a physically active lifestyle.
The crude proportion of diabetes and hyperlipidaemia was
25.8% (n = 539) and 34.4% (n = 731), respectively. Prevalence
of hypertension and more details of participants’ characteristics are provided in Tables 2 and 3.

80 years had > 7-fold odds of hypertension compared to
those aged 40–50 years. On the contrary, we did not find
a significant association between hypertension and the
sexes, physical activity, level of education or smoking
(Table 4).

Age- and sex-standardized prevalence of hypertension
and prehypertension was 52.8% (95% CI: 49.6–56.1%)
and 35.1% (95% CI: 31.9–38.4%), respectively (Table 2). Of
these, 19.5% (95% CI: 17.4–21.7%) were newly diagnosed
with hypertension and among known cases, 68.5% had
uncontrolled blood pressure (≥ 140/90 mmHg).

Discussion
We measured prevalence of hypertension and its associated factors in a central district of the Islamic Republic
of Iran. Age- and sex-standardized prevalence of hypertension in this representative sample of the population
aged 40–80 years in Yazd was 52.8%. Previous studies
reported a wide range of hypertension prevalence in
the Islamic Republic of Iran, ranging from 7.21% among
7–12-year-old children in Ghazvin Province (13) to 41.8%
in 40–75-year-old residents in Golestan Province (6). A
systematic review of 29 studies in the Islamic Republic of
Iran in 1996–2004 reported prevalence of hypertension
around 50% in the population aged ≥ 55 years (10). A recent study in Yazd Province revealed that prevalence of
hypertension in men and women aged 20–74 was 27.6%
and 23.9%, respectively (7). The higher percentage of hypertension in our study was probably due to the older age
of the study population.

Urban dwellers had a hypertension prevalence of
54.4%, while prevalence of hypertension among rural
residents was 67% (Table 3). Prevalence of hypertension
among illiterates was 74.2%, while 45.7% people with >
12 years of education had hypertension. Prevalence of
hypertension was greater in non-smokers (58.1% vs.
43%). Among individuals with normal BMI, just 48.5%
had hypertension, whereas 69% of obese participants
had hypertension. Prevalence of hypertension in
patients with hyperlipidaemia and diabetes was 69.6%
and 70.1%, respectively.
By sex, prevalence of hypertension was 52% in men
and 59.1% in women. Prevalence of hypertension was
higher in women, but hypertensive men were more
likely to have undiagnosed hypertension. Prevalence of
hypertension increased with age in both sexes. Prevalence
of hypertension among men and women aged 40–49 was
33.7% and 41.4% and this increased to 54.7% for men and
63.8% for women aged 50–59 years, 66.8% for men and
79.2% for women aged 60–69 years, and 69.7% for men
and 89.9% for women aged 70–80 years.

Hypertension is a common health problem and its
prevalence is increasing in low- and middle-income
countries. Migration to urban areas, population ageing,
dietary patterns and stressful lifestyles are reasons
for the increasing prevalence (9). As observed in the
current study, age is a strong independent risk factor for
hypertension (14) and might have resulted in the higher
prevalence of hypertension in our study compared to
others. A study among people aged ≥ 65 years in Taiwan
reported prevalence of 60.4% hypertension (15). Table 5
compares prevalence of hypertension in different studies
by sex and age.

Older age, obesity, diabetes, hyperlipidaemia and
living in a rural area were significantly associated with
hypertension (Table 4). In addition, older people, women,
people with diabetes, and people with hyperlipidaemia
were more aware of their hypertension. Uncontrolled
hypertension was significantly higher in age group 60–
69 years and in people with diabetes. Age had a strong
relationship with hypertension, in that people aged 70–

In our study, prevalence of hypertension was higher
among women; however, the association was not
significant after adjusting for confounders. According
to WHO, total prevalence of hypertension is globally
higher among men (5). Similarly, studies conducted in

Table 2 Crude and standardized prevalence of hypertension
n

Crude

Stda
Lower

Upper

Normal

231

11.0%

12.0%

9.5%

14.6%

Prehypertension

697

33.2%

35.1%

31.9%

38.4%

1170

55.8%

52.8%

49.6%

56.1%

421

20.1%

19.5%

17.4%

21.7%

Hypertension
New case
Stage I

106

5.1%

5.0%

3.8%

6.1%

Stage II

315

15.0%

14.6%

13.0%

16.2%

Known

749

35.7%

33.3%

30.7%

35.9%

Controlled

188

9.0%

8.5%

7.1%

9.8%

Uncontrolled

513

24.5%

22.5%

19.8%

25.2%

Sex- and age-standardized prevalence of hypertension based on the National Census 2006. CI = confidence interval.

a
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95% CI

Smoking

Education (years)

Area

Sex

1768 (84.3%)

230 (11.0%)

> 12 yr

No

584 (28.0%)

6–12 yr

330 (15.7%)

851 (40.9%)

< 6 yr

Yes

418 (20.1%)

227 (10.8%)

Rural

Illiterate

1871 (89.2%)

Urban

1104 (52.6%)

248 (11.8%)

70–80

Female

339 (16.2%)

60–69

994 (47.4%)

705 (33.6%)

50–59

Male

806 (38.4%)

52 (46–60)

Median (IQR)

40–49

54.1 (10.1)

Mean (SD)

Age, yr

Age groups, yr

Totala

Characteristics

740 (41.9%)

188 (57.0%)

125 (54.3%)

306 (52.4%)

384 (45.1%)

108 (25.8%)

75 (33.0%)

853 (45.6%)

451 (40.9%)

477 (48.0%)

49 (19.8%)

94 (27.7%)

288 (40.9%)

497 (61.7%)

49 (44–55)

50.6 (8.5)

Total

175 (9.9%)

56 (17.0%)

31 (13.5%)

89 (15.2%)

86 (10.1%)

22 (5.3%)

9 (4.0%)

222 (11.9%)

94 (8.5%)

137 (13.8%)

15 (6.0%)

21 (6.2%)

76 (10.8%)

119 (14.8%)

49 (44–55)

50.9 (8.9)

565 (32.0%)

132 (40.0%)

94 (40.9%)

217 (37.2%)

298 (35.0%)

86 (20.6%)

66 (29.1%)

631 (33.7%)

357 (32.3%)

340 (34.2%)

34 (13.7%)

73 (21.5%)

212 (30.1%)

378 (46.9%)

49 (44–55)

50.5 (8.4)

NonPrehypertensive hypertensive

Hypertension (−)

1028 (58.1%)

142 (43.0%)

105 (45.7%)

278 (47.6%)

467 (54.9%)

310 (74.2%)

152 (67.0%)

1018 (54.4%)

653 (59.1%)

517 (52.0%)

199 (80.2%)

245 (72.3%)

417 (59.1%)

309 (38.3%)

55 (49–64)

56.9 (10.3)

Total

Table 3 General characteristics of study population and prevalence of hypertension by variables

356 (20.1%)

65 (19.7%)

48 (20.9%)

123 (21.1%)

174 (20.4%)

69 (16.5%)

61 (26.9%)

360 (19.2%)

185 (16.8%)

236 (23.7%)

48 (19.4%)

67 (19.8%)

169 (24.0%)

137 (17.0%)

53 (48–60)

54.6 (9.7)

Total

85 (4.8%)

21 (6.4%)

12 (5.2%)

26 (4.5%)

43 (5.1%)

22 (5.3%)

15 (6.6%)

91 (4.9%)

41 (3.7%)

65 (6.5%)

20 (8.1%)

19 (5.6%)

36 (5.1%)

31 (3.8%)

55 (48–64)

56.9 (11.2)

Stage I
53.8 (9)

Stage II

271 (15.3%)

44 (13.3%)

36 (15.7%)

97 (16.6%)

131 (15.4%)

47 (11.2%)

46 (20.3%)

269 (14.4%)

144 (13.0%)

171 (17.2%)

28 (11.3%)

48 (14.2%)

133 (18.9%)

106 (13.2%)

52 (47–59)

Newly diagnosed cases

Hypertension (+)

672 (38.0%)

77 (23.3%)

57 (24.8%)

155 (26.5%)

293 (34.4%)

241 (57.7%)

91 (40.1%)

658 (35.2%)

468 (42.4%)

281 (28.3%)

151 (60.9%)

178 (52.5%)

248 (35.2%)

172 (21.3%)

57 (50–67)

58.2 (10.5)

Total

164 (9.3%)

24 (7.3%)

16 (7.0%)

40 (6.8%)

77 (9.0%)

55 (13.2%)

25 (11.0%)

163 (8.7%)

119 (10.8%)

69 (6.9%)

38 (15.3%)

35 (10.3%)

58 (8.2%)

57 (7.1%)

55 (48.5–65)

56.9 (10.9)

Controlled

Known cases

466 (26.4%)

47 (14.2%)

37 (16.1%)

106 (8.2%)

201 (23.6%)

167 (40.0%)

64 (28.2%)

449 (24.0%)

323 (29.3%)

190 (19.1%)

100 (40.3%)

127 (37.5%)

182 (25.8%)

104 (12.9%)

57 (50–67)

58.5 (10.2)

Uncontrolled
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26.3 (4.5)

8 (2–20)

1551 (74.2%)

539 (25.8%)

Yes

1516 (74.4%)

No

No

522 (25.6%)

Yes

721 (34.4%)

Yes

504 (26.7%)

Obese

1377 (65.6%)

790 (41.8%)

Over weight

No

594 (31.5%)

161 (29.9%)

763 (49.2%)

667 (44.0%)

236 (45.2%)

219 (30.4%)

709 (51.5%)

156 (31.0%)

310 (39.2%)

306 (51.5%)

27.2 (24.2–30.2) 26.1 (23.2–29.2)

27.4 (4.7)

Normal

Median (IQR)

Mean (SD)

6 (2–20)

per day

10.1 (9.3)

25 (20–30)

25.3 (11.7)

Total

22 (4.1%)

208 (13.4%)

166 (10.9%)

47 (9.0%)

44 (6.1%)

187 (13.6%)

19 (3.8%)

37 (4.7%)

27 (4.5%)

26.9 (23.7–29.5)

26.7 (4.6)

4 (1–12)

7.6 (7.7)

27 (20–30)

26.3 (11)

139 (25.8%)

555 (35.8%)

501 (33.0%)

189 (36.2%)

175 (24.3%)

522 (37.9%)

137 (27.2%)

273 (34.6%)

279 (47.0%)

26 (23.2–29.1)

26.3 (4.5)

10 (2–20)

11.3 (9.7)

25 (20–30)

25 (12)

NonPrehypertensive hypertensive

Hypertension (−)

*Percentage calculated column wise, other row wise. BMI = body mass index; IQR = interquartile range; SD = standard deviation.

Diabetes

Physical activity

Hyperlipidaemia

BMI

10.1 (9.4)

25 (20–30)

Median (IQR)

Mean (SD)

24.9 (11.8)

Mean (SD)

Duration of
smoking, yr

Amount of
smoking per day

Totala

Characteristics

378 (70.1%)

788 (50.8%)

849 (56.0%)

286 (54.8%)

502 (69.6%)

668 (48.5%)

348 (69.0%)

480 (60.8%)

288 (48.5%)

27.8 (24.9–30.9)

28.2 (4.6)

6 (2–20)

10 (9.6)

25 (15–30)

24.4 (11.9)

Total

95 (17.6%)

325 (21.0%)

300 (19.8%)

109 (20.9%)

116 (16.1%)

305 (22.1%)

116 (23.0%)

184 (23.3%)

119 (20.0%)

27.5 (24.5–30.3)

27.8 (4.4)

10 (2–20)

12 (10.2)

27.7 (4.3)

9 (3–20)

11.4 (10.2)

25 (15–30)

23.6 (11.4)

28.5 (4.8)

4 (1.5–15)

8.1 (8.7)

30 (15–30)

25.4 (12.5)

Total

27.8 (4.1)

5 (2–20)

8.6 (8.0)

25 (20–30)

24.9 (13)

Controlled

Known cases

22 (4.1%)

84 (5.4%)

71 (4.7%)

30 (5.7%)

27 (3.7%)

79 (5.7%)

30 (6.0%)

39 (4.9%)

37 (6.2%)

73 (13.5%)

241 (15.5%)

229 (15.1%)

79 (15.1%)

89 (12.3%)

226 (16.4%)

86 (17.1%)

145 (18.4%)

82 (13.8%)

283 (52.5%)

463 (29.9%)

549 (36.2%)

177 (33.9%)

386 (53.5%)

363 (26.4%)

232 (46.0%)

296 (37.5%)

169 (28.5%)

56 (10.4%)

131 (8.4%)

141 (9.3%)

44 (8.4%)

96 (13.3%)

92 (6.7%)

52 (10.3%)

82 (10.4%)

53 (8.9%)

26.9 (24.3–30.9) 27.8 (24.7–30.2) 28.1 (25.1–31.2) 27.7 (24.6–30.7)

27.9 (4.6)

16 (2–20)

13.4 (10.4)

20 (15–30)

21.7 (10.4)

Stage I

Stage II

Hypertension (+)
Newly diagnosed cases

20 (15–30)

23 (11)

Total

Table 3 General characteristics of study population and prevalence of hypertension by variables (concluded)

210 (39.0%)

301 (19.4%)

375 (24.7%)

123 (23.6%)

269 (37.3%)

244 (17.7%)

179 (35.5%)

214 (27.1%)

116 (19.5%)

28.1 (25.3–31.4)

28.7 (4.9)

3 (2–15)

8.8 (9.6)

30 (15–32.5)

26.4 (12.3)

Uncontrolled
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1.00

1.46

Yes

1.02

No

No

1.00

Yes

1.60

Yes

1.12

0.80

1.26

2.06

1.53

0.96

0.97

0.48

0.63

0.65

1.00

0.75

4.01

2.88

1.85

Lower

Number of cigarettes per day.

BMI = body mass index; CI = confidence interval; OR = odds ratio.

a

1.89

1.30

2.03

3.75

2.56

1.02

1.00

1.15

1.23

1.28

2.45

1.28

12.24

5.58

2.98

Upper

95% CI

Hypertension (+)

*Based on logistic regression considering the cluster effect by multilevel analysis

Diabetes

Physical activity

1.00

2.78

Obese

No

1.97

Over weight

Hyperlipidaemia

1.00

Normal

BMI

0.75

> 12 yr

0.99

0.88

6–12 yr

Amount of smoking per daya

0.91

< 6 yr

0.99

1.00

1.57

Rural

Illiterate

1.00

Urban

0.98

7.01

70-80

Female

4.01

60–69

1.00

2.35

50–59

Male

1.00

40–49

OR

Duration of smoking, yr

Education

Area

Sex

Age category, yr

Variables

0.005

0.874

0.001

0.001

0.001

0.469

0.065

0.181

0.449

0.581

0.049

0.860

0.001

0.001

0.001

P*

1.63

1.00

0.97

1.00

2.36

1.00

1.17

1.01

1.00

0.94

1.02

0.71

0.60

0.62

1.00

0.82

1.00

2.21

1.00

1.73

1.86

1.02

1.00

OR

1.24

0.67

1.71

0.79

0.69

0.90

1.00

0.36

0.34

0.40

0.53

1.56

1.06

1.12

0.72

Lower

2.16

1.41

3.25

1.73

1.48

0.98

1.04

1.38

1.06

0.98

1.26

3.12

2.84

3.11

1.45

Upper

95% CI

Awareness (+)

Table 4 Multivariable logistic regression model for association of hypertension and different variables

0.001

0.878

0.001

0.418

0.967

0.009

0.020

0.303

0.080

0.040

0.360

0.001

0.029

0.018

0.915

P*

1.61

1.00

0.93

1.00

0.81

1.00

1.59

1.11

1.00

0.97

0.99

0.73

0.90

0.87

1.00

0.99

1.00

0.77

1.00

1.43

1.96

1.73

1.00

OR

1.06

0.63

0.54

0.94

0.72

0.91

0.97

0.29

0.49

0.55

0.55

0.48

0.74

1.10

1.00

Lower

2.42

1.38

1.21

2.71

1.71

1.03

1.02

1.81

1.64

1.35

1.80

1.26

2.78

3.50

3.01

Upper

95% CI

Control (uncontrolled)

0.025

0.715

0.305

0.084

0.628

0.274

0.629

0.490

0.720

0.522

0.977

0.293

0.280

0.023

0.051

P*

1.16

1.00

1.41

1.00

1.06

1.00

1.24

1.57

1.00

0.99

1.00

1.30

1.48

1.07

1.00

1.12

1.00

1.39

1.00

0.55

1.03

1.40

1.00

OR

0.65

0.71

0.63

0.63

0.89

0.93

0.96

0.50

0.56

0.46

0.48

0.85

0.25

0.45

0.76

Lower

2.07

2.80

1.80

2.45

2.77

1.05

1.04

3.40

3.90

2.51

2.61

2.27

1.22

2.33

2.61

Upper

95% CI

Stage (II)

0.615

0.324

0.811

0.524

0.118

0.765

0.966

0.584

0.417

0.868

0.796

0.182

0.139

0.951

0.277

P*
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—

2004

2011

2014

2016

2004

2015

Crosssectional
Study

Crosssectional
Study

Crosssectional
Study

Crosssectional
Study

Crosssectional
Study

Crosssectional
Study

Populationbased cohort
study

Current study
(Yazd)

Islamic Republic
of Iran (Isfahan,
Najafabad and
Arak) (33)

Iran (Yazd) (7)

Iran (Golestan)
(6)

Iran (East
Azerbaijan) (8)

Argentina (34)

Germany (35)

F = female; M = male.

Publication
date

Study
design

Study area
Total

—

15.6%

52%

M

18.8%

59.1%

F

41.8%

—

36%

—

50 045 healthy
subjects from
Golestan
Province in
Northeastern
Islamic Republic
of Iran

Adults aged
15–65 yr from
Lifestyle
Promotion
Project

People aged over
20 from Dean
Funes, Oncativo,
Pehuajó and
Venado Tuerto

Men and women
aged 45–83 years
from CARLACohort Study
74.3%

—

21.1%

37.6%

70.2%

—

24.3%

46.4%

Yazd urban
population aged 25.6% 27.59% 23.89%
20–74 yr

Participants
aged > 19 yr
from Isfahan,
Najafabad and
Arak

2320 adult
residents of Yazd 52.8%
aged 40–80 yr

Study
population

Table 5 Prevalence of hypertension in different studies, by sex and age

< 50:
31.6%

< 55:
M: 58.7%
F: 55.4%

20–29:
9.8%

15–25:
M: 3.5%
F: 10.2%

20–34:
10%

19–25:
M: 4.3%
F: 3.8%

40–49: 38.3%

30–39:
13.6%

26–35:
M: 7.6%
F: 5.6%

35–44:
27%

26–35:
M: 7.2%
F: 7.8%

55–64:
M: 78.8%
F: 65.7%

50–59: 59.1%

40–49:
34%

36–45:
M: 12.1%
F: 12.3%

50–60:
49.3%

45–54:
40.2%

36–45:
M: 16.5%
F: 22.6%

By age, yr

Prevalence of hypertension

65–74:
M: 83.8%
F: 84.2%

60–69: 72.3%

50–59:
49.2%

46–55:
M: 22.9%
F: 29.6%

55–64:
64.5%

46–55:
M: 29.2%
F: 41.1%

> 60:
75.5%

56–65:
M: 38.6%
F: 53.6%

> 75:
M: 83.6%
F: 86.5%

> 60:
61.8%

65–74:
70.1%

56–65:
M: 47.7%
F: 57.4%

70–80: 80.2%
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East Asia have shown higher prevalence of hypertension
among men (16). A systematic review of 33 studies in
South Asia indicated that the male sex is associated
with a higher prevalence of hypertension, and only 8
studies showed that hypertension is more prevalent
among women (17). Some studies in the Middle East
have shown that prevalence of hypertension among
both sexes is almost identical or slightly higher among
women (18). Likewise, a recent systematic review
among the Iranian population revealed that prevalence
of hypertension is similar in both sexes (19). The sex
difference in our study could be explained by the
older age of the study population, since we found that
the the effect of older age on hypertension was more
substantial among women. It could also be explained
by other factors such as vitamin D deficiency, which
is common among women in the Middle East, and this
vitamin plays an important role in pathophysiology
of hypertension (20). In addition, hormonal changes
in postmenopausal women and decreased levels of
estrogen cause vasoconstriction (21).
Similar to some other studies (7), women and people
aged ≥ 60 years were more likely to know that they had
hypertension in the current study. Men are less likely to
seek healthcare services. Therefore, they have a greater
risk of being unaware about their health problems in
some settings because they pay less attention to their
medical condition or have outdoor occupations (22).
Moreover, history of diabetes and hyperlipidaemia
showed an association with awareness of hypertension
in our study. Naturally, older people and those with other
medical conditions are more likely to have contact with
healthcare professionals during their lifespan, which
could explain the higher proportion of awareness in
these groups.
The current study showed that both obesity and
hyperlipidaemia were associated with hypertension.
These results are supported by other studies (23).
A study in Macao Special Administrative Region
revealed that obese people have 4.5 times higher risk of
hypertension compared to normal weight population
(24). In addition, there are studies demonstrating that
78% of essential hypertension in men and 65% in women
is related to excess weight gain (25). It has also been
postulated that stimulation of sympathetic activity
by high dietary fat and carbohydrate (26) and obesityinduced overactivation of the renin–angiotensin–
aldosterone system (RAAS) are major biological causes
of hypertension in obesity and hyperlipidaemia (25).
These all emphasize the importance of weight control
in prevention of hypertension.
Our results revealed no significant association
between physical activity and hypertension: 45.2% of
normotensive and 54.8% of hypertensive individuals
reported some level of exercise. A recent metaanalysis of prospective cohort studies demonstrated a
decreased risk of hypertension in people with increased
recreational physical activity. However, the risk did not
change with occupational physical activity (27). Physical

EMHJ – Vol. 26 No. 3 – 2020
activity may play a role in decreasing blood pressure
by reducing vascular resistance and by influencing
the level of activity in the catecholamine and renin
angiotensin aldosterone system (28). Although having a
physically active lifestyle was more common in patients
with hypertension, the association between exercise
and hypertension was not significant.
According to our results, people who live in rural
areas have a greater risk of hypertension. The geopolitical
variation in the distribution of hypertension is diverse.
In the Islamic Republic of Iran, different studies have
reported conflicting results. Esteghmati et al. reported
higher prevalence of hypertension in urban dwellers
in 2007 (29), while a cohort study in Golestan Province
conducted by Malakzadeh et al. (2004–2008) showed
lower risk of hypertension in urban dwellers (6). In
addition, some Iranian studies have shown no difference
in prevalence of hypertension between urban and rural
residents (30). Yazd Province in the centre of the Islamic
Republic of Iran has an arid climate and farming is less
developed. Migration of most people to cities, fewer
job opportunities, lack of welfare resources, and a more
stressful lifestyle could be causes of higher prevalence
of hypertension in rural areas (31). In addition, lack of
systematic programmes to promote general knowledge
about appropriate lifestyles in rural areas could be
another reason.
Higher level of education has been demonstrated
to reduce risk of hypertension in the Islamic Republic
of Iran and other countries (6). Education can increase
people’s awareness about their health, including
hypertension, and encourage them to pay more attention
to it. Although our multivariable analysis showed no
significant association between hypertension and
education, the descriptive data showed a considerably
higher prevalence of hypertension among people who
were illiterate. It should be mentioned that about 25% of
participants in our study were illiterate and only 11% had
an academic education. The number of people who had
higher education levels might have been insufficient to
show any differences in our study.
In the current study, 17% of participants reported
that they were current smokers and we could not find
any significant association between smoking and blood
pressure. Nevertheless, many studies have revealed that
smoking increases prevalence of hypertension (32). The
measurement of tobacco consumption is specific and our
data collection procedure did not provide an opportunity
for collecting precise information. Anecdotally, smoking
tobacco is generally disapproved of in the survey
area; therefore, data gathering based on self-reported
information may have had a reporting bias.
This study had some limitations. First, this was a
cross-sectional study and it cannot predict causality. In
addition, we included people aged 40–80 years, and the
results cannot be generalized to all age groups living in the
study area. Moreover, some risk factors for hypertension
such as alcohol consumption, psychological problems
and dietary intake were not evaluated. Finally, some of
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our results such as smoking, education, medication and
physical activity were based on self-reported information
that may have had a reporting bias.

Conclusion
Hypertension is a major health problem in Yazd. The
proportion of those who are not aware of their disorder

and the number of cases of uncontrolled hypertension
among known cases are considerable. Age, obesity, diabetes, hyperlipidaemia, and living in a rural area are associated with hypertension. Although older age is the main
inevitable risk factor for hypertension, there is potential
to improve the situation through controlling manageable
factors, increasing public awareness and improving care
for people with hypertension.
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Hypertension et facteurs associés en République islamique d’Iran : étude en population
Résumé
Contexte : L’hypertension est un facteur de risque majeur de maladies cardio-vasculaires. Elle a une forte prévalence dans
la Région de la Méditerranée orientale.
Objectifs : Estimer la prévalence de l’hypertension et le niveau de connaissance à cet égard ainsi que les facteurs associés
dans une province centale de la République islamique d’Iran.
Méthodes : La présente étude transversale a été réalisée auprès de 2 320 adultes âgés de 40 à 80 ans dans la province
de Yazd (République islamique d’Iran), en 2010-2011. L’analyse de régression logistique multivariée a été employée pour
calculer les odds ratio (OR) permettant d’étudier le lien entre l’hypertension et les facteurs de risque associés. Parmi les
sujets remplissant les critères de l’étude, 2 098 ont participé aux examens cliniques (taux de réponse : 90,4 %).
Résultats : La prévalence standardisée de l’hypertension selon le sexe et l’âge était de 52,8 % (intervalle de confiance à
95 % [IC] : 49,6-56,1). Sur les 1 170 participants souffrant d’hypertension, 421 avaient été diagnostiqués pour la première
fois lors de cette étude. Par conséquent, la proportion de méconnaissance était de 36,0 % (IC à 95 % : 33,2-38,8). Parmi
les cas connus (749 sur 1 170), 68,5 % (IC à 95 % : 65-71,8) avaient une tension artérielle non contrôlée. L’âge (OR 70-80 ;
40-50 ans=7,01, IC à 95 % : 4,01-12,24), l’obésité (OR=2,78, IC à 95 %: 2,06-3,75), le diabète (OR=1,46, IC à 95 % : 1,12-1,89),
l’hyperlipidémie (OR=1,60, IC à 95 % : 1,26-2,03) et l’implantation en zone rurale (OR=1,57, IC à 95 % : 1,0-2,45) étaient
fortement associés à l’hypertension.
Conclusions : Bien que l’âge soit un facteur de risque d’hypertension inévitable, la proportion élevée de méconnaissance,
l’hypertension non contrôlée et les facteurs de risque modifiables tels l’obésité, l’hyperlipidémie et le diabète requièrent
des stratégies préventives et curatives efficaces.

 دراسة سكانية:ارتفاع ضغط الدم والعوامل املرتبطة به يف مجهورية إيران اإلسالمية
 محيد أمحديه، بري كاليسرتاب، دنيش نوبني، مهدي يارسي، عيل مقدم،مرضية كاتباه

اخلالصة

 وهو منترش بنسبة مرتفعة يف إقليم رشق، ُيعد ارتفاع ضغط الدم أحد عوامل اخلطر الرئيسية لإلصابة بأمراض القلب واألوعية الدموية:اخللفية
.املتوسط
 هدفت الدراسة إىل تقييم مدى انتشار ارتفاع ضغط الدم والعوامل املرتبطة به ومستوى الوعي بشأنه يف إحدى املناطق الوسطى يف:األهداف
.مجهورية إيران اإلسالمية

 وذلك يف الفرتة من، مجهورية إيران اإلسالمية، عام ًا يف َي ْزد80-40  بالغ ًا ترتاوح أعامرهم بني2320  شملت هذه الدراسة املقطعية:طرق البحث
ُ .2011-2010
وأجري حتليل االنحدار املنطقي املتعدد املتغريات حلساب نِ َسب األرجحية الستكشاف العالقة بني ارتفاع ضغط الدم وعوامل
.)%90.4 : شخص ًا يف الفحوص الرسيرية (معدل االستجابة2098  شارك، ومن بني األشخاص املؤهلني لالشرتاك يف الدراسة.اخلطر املرتبطة به
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1170 ] ومن بني56.1-49.6 = % 95  [فاصل الثقة%52.8  بلغ معدل االنتشار املعياري الرتفاع ضغط الدم حسب العمر ونوع اجلنس:النتائج
%36.0  شخص ًا منهم ألول مرة يف هذا املسح؛ وهو ما يعني أن نسبة عدم الوعي باملرض كانت421 ص
َ  ُش ِّخ،مشارك ًا مصاب ًا بارتفاع ضغط الدم
 منهم كانوا%1170)، 68.5  من بني749( عرف إصابتها بارتفاع ضغط الدم
َ  ومن بني احلاالت التي ُي،]38.8-33.2 = % 95 [فاصل الثقة
 العمر (نسبة: وقد ارتبط ما يأيت باإلصابة بارتفاع ضغط الدم ارتباط ًا كبري ًا.]8.71-0.65 = % 95 غري متحكمني يف ضغط الدم [فاصل الثقة
،2.78 =  والبدانة [نسبة األرجحية،)12.24-4.01 = % 95  فاصل الثقة،7.01 =  عام ًا50-40  مقابل80-70 األرجحية للبالغ أعامرهم
 وزيادة َش ْح ِم َّيات الدم [نسبة،]1.89-1.12 = % 95  فاصل الثقة،1.46 =  والسكري [نسبة األرجحية،]2.06-2.75 = % 95 فاصل الثقة
.]2.45-1.0 = % 95  فاصل الثقة،1.57 = ] والعيش يف منطقة ريفية [نسبة األرجحية2.03-1.26 = % 95  فاصل الثقة،1.60 = األرجحية
 إال أن ارتفاع نسبة عدم الوعي بشأن ارتفاع ضغط، عىل الرغم من أن العمر أحد عوامل اخلطر املرتبطة حتمي ًا بارتفاع ضغط الدم:االستنتاجات
 تتطلب مجيعها، والسكري، وزيادة َش ْح ِم َّيات الدم، باإلضافة إىل بعض عوامل اخلطر األخرى القابلة للتغيري مثل البدانة، وعدم التحكم فيه،الدم
.اسرتاتيجيات وقائية وعالجية
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