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Abstract 
BACKGROUND: Hypertension is a major risk factor for cardiovascular diseases. It affects 
approximately 18.0% of Iranian adults. This study aimed to estimate age-adjusted prevalence of 
hypertension and its control among Iranian persons older 19 years of age. It also tried to find 
and socioeconomic factors associated with hypertension control in Iranian population. 

METHODS: In Isfahan Healthy Heart Program (IHHP) subjects were selected by multistage 
random sampling. The participants completed questionnaires containing demographic 
information, lifestyle habits, medical history, and consumption of relevant medications, 
especially antihypertensive agents. Income, marital status, and educational level were 
considered as socioeconomic factors. Hypertension was defined as systolic blood pressure ≥ 140 
mmHg, diastolic blood pressure ≥ 90 mmHg, or taking antihypertensive medications. 
Controlled hypertension was considered as systolic blood pressure < 140 mmHg and diastolic 
blood pressure < 90 mmHg among hypertensive subjects. 

RESULTS: The prevalence of hypertension and controlled hypertension was 18.9% and 20.9%, 
respectively. We found significant relationships between hypertension and marital status, 
education, and income. At age ≥ 65 years old, odds ratio (OR) was 19.09 [95% confidence 
interval (CI): 15.01-24.28] for hypertension. Middle family income (OR: 0.71; 95% CI: 0.58-
0.87) and education level of 6-12 years (OR: 0.29; 95% CI: 0.25-0.35) were significantly 
associated with increased risk of hypertension (P = 0.001). Among subjects aging 65 years old or 
higher, the OR of controlled hypertension was 2.64 (95% CI: 1.61-4.33). Married subjects had a 
higher OR for controlled hypertension (OR: 2.19; 95% CI: 1.36-3.52). Obesity had no significant 
relationships with controlled hypertension. 

CONCLUSION: The IHHP data showed significant relationships between some socioeconomic 
factors and controlled hypertension. Therefore, as current control rates for hypertension in Iran 
are clearly unacceptable, we recommend preventive measures to control hypertension in all 
social strata of the Iranian population. 
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Introduction 

Hypertension is a serious public health problems in 
Iran with a prevalence of approximately 18.0% in 
Iranian adults.1,2 Since hypertension increases the 

risk of non-communicable diseases such as heart 
disease and stroke, it is considered as the most 
important cause of death among Iranian 
population.3,4 Numerous studies have documented 
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the prevalence of hypertension in Iran during 
different periods.1,5,6 It seems that between 2000 
and 2007, the prevalence of hypertension did not 
change, but control of hypertension increased 
among individuals with hypertension.1 Although 
awareness, treatment, and control of hypertension 
significantly improved from 2001 to 2007, almost 
half of adults with hypertension did not have 
controlled blood pressure.2,7 As hypertension plays 
an important role in cardiovascular diseases (CVD), 
the Isfahan Healthy Heart Program (IHHP), a 
community-based intervention program, was 
designed and implemented to prevent CVD and 
control its related risk factors by promoting healthy 
lifestyle.8 The IHHP used high risk intervention 
strategies on general population to prevent CVD. 
This study aimed to estimate the prevalence and 
control of age-adjusted hypertension among 
persons over 18 years of age and to determine their 
relationship with socioeconomic disparities in 
Iranian population. 

Materials and Methods 

As a secondary analysis of the IHHP, this study was 
conducted by Isfahan Cardiovascular Research Center 
(Isfahan, Iran). Full details of the program have been 
reported elsewhere.9 Data of the last phase (2007) was 
used in this study. The methods were in accordance 
with ethical standards of the ethics committee of 
Isfahan Cardiovascular Research Center. Trained 
interviewers completed questionnaires for each 
subject. The questionnaire contained demographic 
information, lifestyle habits,10 medical history, and 
consumption of relevant medications especially 
antihypertensive agents. Subsequently, the participants 
were invited to certain health centers where physical 
examination and blood sampling (after 12-14 hours of 
fasting) were carried out.11  

Marital status, education level, occupation, and 
income were considered as socioeconomic factors. 
Based on the Iranian education system, education 
was categorized as 0-5, 6-12 and more than  
12 years. Monthly incomes of less than 300000, 
300000 to 500000, higher than 500000 were 
considered as low, middle, and high, respectively. 
Since the definition of marriage varies according to 
different cultures, we categorizes the participants 
only as married and single (including separated, 
divorced, and widowed).  

Blood pressure was calculated by averaging two 
blood pressure readings taken during the physical 
examination in the IHHP examination center.1 
Hypertension was defined as having systolic blood 

pressure (SBP) ≥ 140 mmHg, having diastolic blood 
pressure (DBP) ≥ 90 mmHg, or taking antihype-
rtensive medications.1 Controlled hypertension was 
defined as SBP < 140 mmHg and DBP < 90 mm Hg 
among hypertensive patients. The prevalence of 
hypertension and controlled hypertension was 
analyzed based on demographic factors (sex, age, 
marital status, education level, and family income) and 
health factors (diabetes and obesity).  

Univariate t-tests were used to assess significant 
differences between groups. All significance tests 
were two-sided (level of significance = 0.05). 
Multivariate regression tests were used to determine 
prognostic factors for hypertension and controlled 
hypertension. 

Results 

The prevalence of hypertension and controlled 
hypertension among our participants was 18.9% 
and 20.9%, respectively. In 2007, there were 
significant relations between the prevalence of 
hypertension and age, marital status, education, 
income, diabetes, and obesity (Table 1). The 
prevalence of hypertension increased with 
increasing age and decreased with higher education 
and income level. Diabetic subjects had a signifi-
cantly higher prevalence of hypertension than those 
without diabetes (51.9% vs. 15.3%). A similar 
difference was observed between obese and non-
obese individuals (32.7% vs. 14.3%).  

The overall age-adjusted prevalence of 
controlled hypertension among hypertensive 
subjects was 20.9% (Table 2). Unemployed 19-44 
year-old individuals with higher education had a 
lower prevalence of controlled hypertension than 
older subjects. The prevalence of controlled blood 
pressure in women was significantly higher than 
men (29.2% vs. 12.7%; P = 0.001). Obese and non-
obese participants did not have a significant 
difference in terms of controlled hypertension 
(21.5% vs. 20.2%).  

Univariate analysis showed that poor control of 
hypertension was related only with employment 
among all social factors. Middle-income patients 
had approximately two times higher probability to 
have controlled hypertension than uncontrolled 
hypertension (unadjusted odds ratio: 1.99; 95% 
confidence interval: 1.2-3.31). 

Multivariate logistic regression showed older 
patients (≥ 65 years old) to have more than fifteen 
fold increased risk for hypertension than younger 
patients (adjusted odds ratio: 14.96; 95% confidence 
interval: 11.11-20.14). 
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Table 1. Sociodemographic characteristics of the participants with controlled and uncontrolled hypertension  
Characteristics  Uncontrolled hypertension Controlled hypertension 

n (%) OR (95%CI) n (%) OR (95%CI) 
Sex 

Female 404 (17.6) Reference 116 (29.2) Reference 
Male 404 (18.0) 1.02 (0.88-1.19) 51 (2.7) 0.35 (0.25-0.51)* 

Age (years) 
19-44 227 (7.2) Reference 27 (12.0) R 
44-64 341 (35.4) 7.10 (5.88-8.59) 77 (23.0) 2.19 (1.36-3.52)** 

≥ 65 240 (59.6) 19.09 (15.01-24.28)* 63 (26.5) 2.64 (1.61-4.33)* 

Marital Status 
Married 660 (19.2) Reference 133 (20.5) Reference 
Single 148 (13.6) 1.51 (1.25-1.83)* 34 (23.0) 1.16 (0.76-1.78) 

Education (years)      
0-5 486 (30.5) Reference 110 (22.9) Reference 
6-12 235 (11.5) 0.29 (0.25-0.35) 42 (18.1) 0.74 (0.50-1.11)* 
> 12 85 (9.6) 0.24 (0.19-0.31) 15 (17.9) 0.73 (0.40-1.33) 

Employment 
Housewife 381 (19.7) Reference 109 (29.1) Reference 
Manual jobs 120 (12.8) 0.59 (0.48-0.75)* 8 (6.7) 0.17 (0.08-0.37)* 

Non-manual jobs 129 (15.6) 0.75 (0.60-0.93) 16 (12.5) 0.35 (0.19-0.62) 
Retired  134 (53.2) 0.27 (0.27-1.37) 29 (22.1) 0.57 (0.37-0.89)** 

Unemployed 32 (11.5) - 2 (6.3) - 
Student 5 (1.9) - 1 (20.0) - 

Family income 
Low 619 (19.5) Reference 122 (19.9) Reference 
Middle 141 (14.7) 0.71 (0.580-0.87) 37 (26.4) 1.44 (0.94-2.20) 
High 46 (12.2) 0.57 (0.42-0.79) 8 (18.2) 0.89 (0.41-1.97) 

Obesity 
No 520 (14.3) Reference 104 (20.2) Reference 
Yes  269 (32.7) 2.90 (2.44-3.45)* 57 (21.5) 1.58 (0.75-1.55) 

OR: Odds ratio; CI: confidence interval * P value obtained from chi-square test.   
** Data expressed as OR (95% CI) was obtained from univariate logistic regression 

 
Table 2. Associations between social factors and controlled hypertension among the studied population 

Variable 
 

Uncontrolled hypertension Controlled hypertension 
OR (95% CI) P OR (95% CI) P 

Sex 
Male/female 2.05 (1.24-3.39) 0.005 0.32 (0.12-0.93) 0.036 

Age (years) 
19-44 Reference Reference Reference Reference 
44-64 5.29 (4.25-6.59) < 0.001 2.20 (1.29-3.74) 0.004 
≥ 65 14.96 (11.11-20.14) < 0.001 3.36 (1.80-6.29) < 0.001 

Marital status 
Married vs. single 0.93 (0.73-1.19) 0.582 0.66 (0.40-1.10) 0.108 

Education (years) 
0-5 Reference Reference Reference Reference 
6-12 0.88 (0.70-1.11) 0.286 1.36 (0.83-2.25) 0.228 
> 12 0.89 (0.63-1.26) 0.512 1.48 (0.67-3.30) 0.332 

Income 
Low Reference Reference Reference Reference 
Middle 1.06 (0.83-1.35) 0.662 1.99 (1.2-3.31) 0.008 
High 1.00 (0.68-1.47) 0.986 1.45 (0.58-3.62) 0.424 

Job 
Housewife Reference Reference Reference Reference 
Manual jobs 0.57 (0.33-0.96) 0.035 0.67 (0.22-2.05) 0.477 
Non-manual jobs 0.52 (0.31-0.89) 0.017 1.04 (0.34-3.18) 0.944 
Retired  - - - - 
Unemployed - - - - 
Student - - - - 

Comorbid disease 
Obesity 2.34 (1.91-2.87) < 0.001 0.96 (0.65-1.42) 0.842 

OR: Odds ratio; CI: confidence interval 
Data expressed as OR (95% CI) was obtained from multivariate logistic regression adjusted for other variables. Variables entered in the model 
were sex and age in the first step and marital status, educational level, income, job, diabetes, and obesity in the second step. 
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Discussion 

The results of this study demonstrated 
significant relationships between socioeconomic 
factors, such as income and education, and 
controlled hypertension. We found older 
housewives with lower education to have a greater 
tendency to control their hypertension. On the 
other hand, obesity and diabetes were not related 
with controlled hypertension. Unlike our results, 
other studies showed controlled hypertension was 
much less common among older persons and ex-
smokers.12  

In the present study, controlled hypertension 
was more common among subjects with middle 
income. However, in contrast with other studies, we 
failed to establish a significant relationship between 
income and controlled hypertension. A previous 
research suggested patients at higher income level to 
have better awareness and treatment.13 Apparently, 
better awareness and control of hypertension have 
no strong relationship with income among Iranian 
population. According to our findings, lower level 
of education (e.g. having primary school degree) 
was associated with awareness about control of 
hypertension. This is justifiable considering the role 
of mass media in improving self-care and self-
awareness among the target audience. Controlled 
hypertension was more common among subjects 
aware of their hypertension diagnosis and those 
who undertook lifestyle modification.12 Tian et al. 
reported controlled hypertension to be much less 
common among older persons and ex-smokers.12  

Many studies have shown interactions between 
blood pressure and socioeconomic factors, lifestyle, 
and female hormones. Improved lifestyle following 
the implementation of IHHP interventions14 
resulted in significantly better awareness, treatment, 
and control of hypertension in all groups with 
different body mass indexes (BMI).1 Nevertheless, 
Khosravi et al. emphasized on the necessity of 
further educational programs on hypertension 
control for Iranian youth.1 Additionally, the First 
National Health and Nutrition Examination Survey 
revealed that compared with younger hypertensive 
individuals, older patients have a lower control rate 
despite being equally likely to be treated.15-17 On the 
contrary, another study reported higher awareness 
and control rates among older hypertensive people 
and found patients of younger age to be under-
treated.18 Therefore, close monitoring of blood 
pressure and relevant adjustment of ntihypertensive 
treatment are necessary to reduce the risk of 

cardiovascular events in patients.19  
Obesity seems to have be associated with 

uncontrolled hypertension among male 
hypertensive patients of higher age. In women, on 
the other hand, abdominal obesity (high waist 
circumference) plays a major role.20 In fact, a strong 
relationship between decreased abdominal obesity 
and controlled hypertension has been reported 
specifically in women.21 Many studies proposed the 
benefits of comprehensive programs to improve 
blood pressure control after identification, follow-
up, and lifestyle modification in hypertensive 
subjects.22 

Conclusion  

As current control rates for hypertension in Iran are 
clearly unacceptable, lifestyle modifications, i.e. 
maintaining a healthy body weight, adopting a diet 
rich in fruits, vegetables, and low-fat dairy products 
with reduced levels of saturated and total fat, 
reducing sodium intake, and participating in regular 
aerobic physical activity, are recommended in all 
social groups. 

Acknowledgements 

This program was supported by a grant (No. 
31309304) from the Iranian Budget and Planning 
Organization, as well as the Deputy for Health of 
the Iranian Ministry of Health and Medical 
Education and Iranian Heart Foundation. It was 
conducted by Isfahan Cardiovascular Institute with 
the collaboration of Isfahan Provincial Health 
Center, both affiliated to Isfahan University of 
Medical Sciences. 

Conflict of Interests 

Authors have no conflict of interests. 

References 

1. Khosravi A, Mehr GK, Kelishadi R, Shirani S, 
Gharipour M, Tavassoli A, et al. The impact of a 6-
year comprehensive community trial on the 
awareness, treatment and control rates of 
hypertension in Iran: experiences from the Isfahan 
healthy heart program. BMC Cardiovasc Disord 
2010; 10: 61. 

2. Sarrafzadegan N, Gharipour M, Ramezani MA, 
Rabiei K, Zolfaghar B, Tavassoli AA, et al. 
Metabolic syndrome and health-related quality of 
life in Iranian population. J Res Med Sci 2011; 
16(3): 254-61. 

3. Hatmi ZN, Tahvildari S, Gafarzadeh MA, Sabouri 
KA. Prevalence of coronary artery disease risk 



Gharipour, et al.  
 

 

 ARYA Atheroscler 2013; Volume 9, Issue 1 81 

 

www.mui.ac.ir 

How to cite this article: Gharipour M, Khosravi 
A, Sadeghi M, Roohafza H, Hashemi M, 
Sarrafzadegan N. Socioeconomic characteristics 
and controlled hypertension: Evidence from 
Isfahan Healthy Heart Program. ARYA 
Atheroscler 2013; 9(1): 77-81. 

factors in Iran: a population based survey. BMC 
Cardiovasc Disord 2007; 7: 32. 

4. Haghdoost AA, Sadeghirad B, Rezazadehkermani 
M. Epidemiology and heterogeneity of 
hypertension in Iran: a systematic review. Arch Iran 
Med 2008; 11(4): 444-52. 

5. Erem C, Hacihasanoglu A, Kocak M, Deger O, 
Topbas M. Prevalence of prehypertension and 
hypertension and associated risk factors among 
Turkish adults: Trabzon Hypertension Study. J 
Public Health (Oxf) 2009; 31(1): 47-58. 

6. Gharipour M, Kelishadi R, Khosravi A, Shirani S, 
Masjedi M, Sarrafzadegan N.The impact of a 
community trial on the pharmacological treatment 
in theindividuals with the metabolic syndrome: 
findings from the Isfahan Healthy Heart Program, 
2001-2007. Arch Med Sci 2012; 8(6):1009-17. 

7. Shirani S, Gharipour M, Khosravi A, Kelishadi R, 
Habibi HR, Abdalvand A, Sarrafzadegan N. Gender 
differences in the prevalence of hypertension in a 
representative sample of Iranian population: the 
Isfahan Healthy Heart Program. Acta Biomed. 
2011; 82(3): 223-9. 

8. Sarrafzadegan N, Azadbakht L, Mohammadifard N, 
Esmaillzadeh A, Safavi M, Sajadi F, et al. Do 
lifestyle interventions affect dietary diversity score 
in the general population? Public Health Nutr 2009; 
12(10): 1924-30. 

9. Sarraf-Zadegan N, Sadri G, Malek AH, Baghaei M, 
Mohammadi FN, Shahrokhi S, et al. Isfahan 
Healthy Heart Programme: a comprehensive 
integrated community-based programme for 
cardiovascular disease prevention and control. 
Design, methods and initial experience. Acta 
Cardiol 2003; 58(4): 309-20. 

10. Sarrafzadegan N, Baghaei A, Sadri G, Kelishadi R, 
Malekafzali H, Boshtam M, et al. Isfahan healthy 
heart program: Evaluation of comprehensive, 
community-based interventions for non-
communicable disease prevention. Prevention and 
Control 2006; 2(2): 73-84.  

11. Khosravi AR, Rowzati M, Gharipour M, Fesharaki 
MG, Shirani S, Shahrokhi S, Jozan M, Khosravi E, 
Khosravi Z, Sarrafzadegan N. Hypertension control 
in industrial employees: findings from SHIMSCO 
study. ARYA Atheroscler 2012; 7(4): 191-6. 

12.  Tian S, Dong GH, Wang D, Liu MM, Lin Q, Meng 
XJ, et al. Factors associated with prevalence, awareness, 
treatment and control of hypertension in urban adults 
from 33 communities in China: the CHPSNE Study. 
Hypertens Res 2011; 34(10): 1087-92. 

13. Wang TJ, Vasan RS. Epidemiology of uncontrolled 
hypertension in the United States. Circulation 2005; 

112(11): 1651-62. 
14. Sarrafzadegan N, Kelishadi R, Esmaillzadeh A, 

Mohammadifard N, Rabiei K, Roohafza H, et al. 
Do lifestyle interventions work in developing 
countries? Findings from the Isfahan Healthy Heart 
Program in the Islamic Republic of Iran. Bull 
World Health Organ 2009; 87(1): 39-50. 

15. Vargas CM, Ingram DD, Gillum RF. Incidence of 
hypertension and educational attainment: the 
NHANES I epidemiologic followup study. First 
National Health and Nutrition Examination Survey. 
Am J Epidemiol 2000; 152(3): 272-8. 

16. Hyman DJ, Pavlik VN. Characteristics of patients 
with uncontrolled hypertension in the United States. 
N Engl J Med 2001; 345(7): 479-86. 

17. Barker WH, Mullooly JP, Linton KL. Trends in 
hypertension prevalence, treatment, and control: in 
a well-defined older population. Hypertension 
1998; 31(1 Pt 2): 552-9. 

18. Hajjar I, Kotchen TA. Trends in prevalence, 
awareness, treatment, and control of hypertension 
in the United States, 1988-2000. JAMA 2003; 
290(2): 199-206. 

19. Ben-Hamouda-Chihaoui M, Kanoun F, Ftouhi B, 
Lamine-Chtioui F, Kamoun M, Slimane H. 
Evaluation of blood pressure control by ambulatory 
blood pressure monitoring and study of factors 
associated with poor blood pressure control in 300 
treated hypertensive type 2 diabetic patients. Ann 
Cardiol Angeiol (Paris) 2011; 60(2): 71-6. 

20. Lee HS, Park YM, Kwon HS, Lee JH, Yoon KH, 
Son HY, et al. Factors associated with control of 
blood pressure among elderly people diagnosed 
with hypertension in a rural area of South Korea: 
the Chungju Metabolic Disease Cohort Study 
(CMC study). Blood Press 2010; 19(1): 31-9. 

21. Tavassoli A, Gharipour M, Toghianifar N, 
Sarrafzadegan N, Khosravi A, Zolfaghari B, et al. 
The impact of obesity on hypertension and diabetes 
control following healthy Lifestyle Intervention 
Program in a developing country setting. J Res Med 
Sci 2011; 16(Suppl 1): S368-S376. 

22. Casson RI, King WD, Godwin NM. Markers of loss 
of control of hypertension. Can Fam Physician 
2003; 49: 1323-31. 

 
 
 

 

 

 
 


