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Introduction

Cardiovascular disease (CVD) is the most prominent
cause of premature death in different countries, and
high blood pressure (BP) is one of its most important
modifiable risk factors1.  It has been shown that the
reduction of highly or moderately elevated BP levels
results in a decrease in the risk of CVD complications
including stroke, coronary heart disease and renal

insufficiency2-3.  Consequently, primary prevention of
CVD should focus on screening and control of high BP
levels, for which international guidelines have been
issued2-3. Nevertheless, results from several
epidemiological studies have shown that screening for
hypertension is less than desirable and its management
is sometimes insufficient in the general population,
resulting in a low rate of normalization4.    
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Summary

This study was done to estimate the prevalence of high blood pressure (BP) in treated and non-treated subjects
with respect to age and gender and its association with other cardiovascular risk factors in Iran.  This cross sectional
study was performed in three cities of Iran on participants over 19 years at 2002.  First a questionnaire consisting
of demographic details, drug intake and smoking status was filled.  Then physical examination including systolic
and diastolic blood pressure (SBP, DBP), body mass index (BMI) and waist to hip circumference (WHC) was
performed.  Fasting blood sample was drawn for sugar (FBS), total cholesterol (TC) and triglyceride (TG) and a 2-
hour postprandial glucose was also measured.  In this study performed on 12494 subjects, 48% were males and
52% females.  The mean age of men and women was 38.99±15.30 and 38.80±14.54 years respectively.  The
prevalence of high BP in men and women was 15.6% and 18.8% respectively.  The prevalence of high BP was
higher in women than in men, except in the younger age classes.  Overall 26.7% of hypertensive men and 47.7%
of hypertensive women were on anti-hypertensive pharmacological treatment.  Among the treated patients, BP was
under control in 6.4% of the men and 13.8% of the women.  In 86.5% of men with high BP and 89.3% of women
with high BP, at least one other cardiovascular risk factor was present and its prevalence increased with age in both
genders.  BMI >25 (especially abdominal obesity) was the most frequent associated risk factor (41.9% in male, 59%
in female).  Except for smoking, the prevalence of each cardiovascular risk factor increased with the severity of
hypertension, except in young women.  The prevalence of high BP- even in treated subjects- is high in Iran.  Many
subjects with high BP have at least one other associated cardiovascular risk factor.  These data emphasize the
necessity of implementing community-based interventions.
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Available data from several Eastern Mediterranean
countries indicate that hypertension is emerging as a
considerable challenge to public health and an
important cause of morbidity and mortality5.  Other risk
factors, such as obesity, hyperlipidaemia, diabetes and
smoking have been reported to be higher among
hypertensive than normotensive subjects6.  It is now
well established that decisions about management of
hypertensive patients should not be based on the level
of BP alone, but also on the presence of other CVD risk
factors7.   

Iran is well known to have considerable rates of CVD8.
However, little information is available on the
prevalence and treatment of hypertension in the Iranian
population.  In order to collect more information in this
regard, the prevalence of high BP and associated
cardiovascular risk factors and the rate of controlled
patients were assessed among subjects examined in
three cities of Iran in this cross-sectional study
performed as the present situation analysis of a
community-based interventional program called
Isfahan Healthy Heart Program9. 

Materials and Methods

This cross-sectional study was performed on
participants (men and women) aged >19 years from
three cities of Iran (Isfahan, Najafabad and Arak) with
homogenous populations, less immigration than the
capital and other cities with intermediate economic
levels.  The participation rate was 90% and participants
had been living in the above cities for at least 10 years.
The total number of subjects in this study was
calculated according to the ratio in the whole
population.  These geographical subdivisions include
middle sized and large towns in rural and urban areas.

Quota sampling was conducted to stratify the study
population by their living area (urban vs. rural)
according to the regional population distribution as per
national population census in 1999.  Isfahan was
divided into 93 clusters, Najafabad into 47 and Arak
into 60.  Approximately 5-10 percent of households
within these clusters were randomly selected for
inclusion.  One individual aged >19 years per
household was randomly selected.   The sample size
was calculated as 1207 in each sex then distributed into
different age groups according to distribution in the
community.  The total number was doubled using the
cluster method, then after considering the missing rate
for cohort study the total number was 13763 9.     

Written informed consent was obtained from subjects
after full explanation of the procedure involved.  The
subjects completed a questionnaire in which
information was obtained about previous history of
high BP, diabetes, hyperlipidemia, current drug intake
and smoking habits (current smoker, non-smoker and
ex-smoker). 

Physical examination including height, weight, waist
and hip measurements were performed at clinics by
trained nurses.   All participants were lightly clothed
and barefoot.  Blood sample was drawn after 14 hours
of fasting.  All blood samples were analyzed in the
central laboratory of Isfahan Cardiovascular Research
Center, which is under the external quality control of St
Rafael University, Leuven, Belgium.  Serum was
separated and fasting blood glucose (FBS), total
cholesterol (TC) and triglyceride (TG) were assessed on
the Elan 2000 auto analyzer.  Oral glucose tolerance test
(OGTT) after 2 hours was also done.

BP measurement: Trained physicians recorded BP
according to the World Health Organization (WHO)
standard criteria3.  BP was measured in the sitting
position after 10-minute rest and the mean of three
readings from right arm was used in the analysis.  High
BP was defined according to the JNC VII and WHO
Guideline criteria: a systolic BP (SBP)>140 mmHg or a
diastolic BP (DBP) >90mmHg or being on treatment 2-
3.   Stage I (mild hypertension) was defined as a SBP
between 140-159mmHg or a DBP between 90-
99mmHg. Stage II and III (moderate and severe
hypertension) were defined as a SBP≥160mmHg or a
DBP ≥100mmHg. Subjects receiving at least one
antihypertensive drug and presenting with a normal BP
level (<140/90mmHg) were identified.  Those subjects
having high BP in spite of pharmacological treatment
were classified as uncontrolled hypertensives.

Definition of cardiovascular risk factors: 
Criteria for diabetes was a FBS>1.26 g/l and 2 hour
postprandial glucose >200 or being on treatment10.
Hypercholesterolemia was defined as TC >2g/l or
intake of TC-lowering drug11, and hypertriglyceridaemia
as fasting TG concentration >2g/l or being on a TG-
lowering treatment12.  A body mass index (BMI) 25-
29.9kg/m2 was defined as overweight and ≥30kg/m2

was obesity13, the abdominal fat distribution was
determined by waist to hip ratio (WHR) which was
considered as abdominal obesity when shown to be
>0.9 in men and >0.8 in women14.
Statistical analysis:
Data was analyzed using SPSS V11 /win.  Age was
subdivided into five categories: 19-25, 26-35, 36-45, 46-
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high BP had stage I hypertension (8.3% in all men, 6.7%
in all women).  The severity of hypertension increased
with age.  Stages II-III of hypertension was more
frequent in men than in women but this difference was
not significant (3.2 vs. 3.1%) and 8.8% of the older
patients had moderate to severe hypertension.  In
addition, 26.7% of hypertensive men and 47.7% of
hypertensive women were on anti-hypertensive
pharmacological treatment.  Among the treated
patients, BP was normalized in 6.4% of the men and
13.8% of the women.  In other treated subjects 60% had
stage-I and 30% had stage II-III of hypertension (Table
III).

Clustering of cardiovascular risk factors in subject
with high BP:
In 86.5% of men with high BP and 89.3% of women
with high BP, at least one other cardiovascular risk
factor was present and its prevalence increased with
age in both genders (Fig 1). The prevalence of
cardiovascular risk factors according to the stage of
hypertension is presented in Table IV.  Obesity was
shown to be the most frequent associated risk factor
especially in women. Except for smoking, the
prevalence of each cardiovascular risk factor increased
with the severity of hypertension, except in young
women.   The prevalence of hypercholesterolemia
increased with age and with the severity of
hypertension in both genders.  The percentage of
current smokers decreased with the severity of high BP.

55 and > 56 years.  The chi-square test was used for
comparison of frequencies of hypertensive and non-
hypertensive men and women and the frequency of
other associated risk factors.

Results

Characteristics of the studied population:
During this study, 12494 subjects were evaluated, of
them 35% were in Isfahan, 50.1% in Arak and 14.9% in
Najafabad according to the populations of these cities.
The mean age of men and women were 38.99±15.30
and 38.80±14.54 years respectively.  Subjects were
selected in near equal proportion in both sexes (48%
male and 52% female).

The mean value of cardiovascular risk factors increased
with age.  Women, especially the younger ones, had a
mean BP level lower than men, but the difference
between genders was shown to decrease with age,
especially in the older age groups.  Mean fasting TC
and WHR values were quite similar in both genders,
while mean FBS, fasting TG and weight were slightly
higher in men.  Mean BMI was higher in women than
in men.   According to the questionnaire, 1.6% of
women and 29% of men were smokers (Table I, II).   

Prevalence and control of high BP:
The prevalences of high BP in men and women were
15.6% and 18.8% respectively (Table III). The
prevalence of high BP was higher in women than in
men, except in the younger age classes, this difference
decreased with age.   About 43.4% of the subjects with

BP>3 Risk Factor

BP+2 Risk Factor

BP+1 Risk Factor

BP Only

Prevalence of associated cardiovascular risk factors in high blood preassure (BP) subjects,
according to age.
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This study also shows that adequate BP control is
achieved more frequently in treated hypertensive
women than in men. These findings are in line with the
results of previous studies performed in other countries
28-30, 23-25 and indicate that this is a general trend. The
reasons for the discrepancy between sexes are
unknown31.

The estimation of high BP prevalence, following the
current guidelines for the management of
hypertension2-3, was essentially based on SBP and DBP
measurements, two specific inflection points of the BP
wave, which are usually considered in isolation.
However, BP propagates through the arterial tree as a
repetitive continuous wave and is more accurately
described as consisting of a steady component (mean
blood pressure).  The interaction between age and sex
in the prevalence of hypertension has been reported in
previous cross sectional studies, younger men have
higher BP than younger women, and older men have
lower BP than older women. In most populations, the
mean BP level in men and women rises progressively
with increasing age32.  We found similar results
concerning mean BP changes with age in both sexes.
Nevertheless, there are communities in which BP does
not rise with age and in which the complications from
high BP appear to be virtually non-existent33.

However, among treated patients, lower hypertension
control was seen in our study, suggesting that the
economic status, healthcare, public education and
cooperation with medical treatment may be factors in
control.  These findings should be helpful in planning
effective community based programs for hypertension
control.

It has been suggested that the presence of a genetic
tendency to develop hypertension, combined with a
dietary style concerning sodium intake, may cause an
increase in the prevalence of hypertension and in some
communities may be due in part to higher BMI 34-35.
Studies in Iran have shown a higher rate of obesity
among women then men, one of the main reasons
being lack of enough physical activity 36.  It has been
reported that the association between high BP and
other CVD risk factors is present more often than
chance alone.  One of the objectives in our study was
to determine how often various risk factors were
observed in Iranian hypertensive subjects.  The present
study confirms that high BP is often associated with
other cardiovascular risk factors.  This high prevalence
may be explained in part by environmental factors,
such as nutrition 37.  These data emphasize the need to

Discussion

Hypertension is the most prevalent cardiovascular
disease, and is one of the most powerful contributors
to cardiovascular morbidity and mortality15-16.   Data
about the prevalence of hypertension, mean levels of
SBP and DBP and concomitant risk factors can be
helpful in planning preventive strategies.  This paper
presents the first phase of a comprehensive community
based survey for prevention and control of CVD and its
risk factors in Iran. 

The prevalence of hypertension is highly dependent on
the definition used and the age distribution of the
population studied.  Data from the National Health and
Nutrition Examination survey from 1976 to 1980
indicate a hypertension prevalence of 29.7% for people
18-74 years of age in the USA, based on the definition
of blood pressure ≥ 140/90 mmHg17.  The prevalence is
also high in other urban areas in the Eastern
Mediterranean region5.   In Cairo (Egypt) as many as
60% of the adult population is reported to be
hypertensive18.   Data from the survey performed in
1996 in France showed the hypertension prevalence to
be 37.9% in men and 22.2% in women4.  In Malaysia the
prevalence of hypertension was 30.3% in the rural
areas19.

Comparison of these data with the present study
suggests that different cultural, behavioral and dietary
lifestyles have caused different prevalences of
hypertension.  Data from epidemiological studies in
industrialized countries showed conflicting results in
the trend of controlled BP among treated hypertensive
subjects20-21.  Population studies from several countries
have shown that the proportion of controlled
hypertension was less than 30%, when controlled
hypertension was defined as a BP level below
140/90mmhg22-23.   A recent survey in the UK revealed
that only 6% of hypertensive subjects had such BP
levels24.  In USA (NHANES III), 14, 25 and 24% of
Hispanic, Afro-American, and White non-Hispanic
patients, respectively, achieved an adequate control of
hypertension25.   In France, the rate of treated patients
achieving the target BP level < 140/90 mmHg was
estimated to be 24% in a study conducted in general
practice26.  The study performed between 1992 and
1997 in Paris reported 24% of hypertensive men and
30% of hypertensive women had controlled BP27.  The
current results confirm that the prevalence of
hypertension and uncontrolled BP level was high in
treated subjects, even in apparently healthy people
who were not aware of their BP levels.
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treat high BP together with modifying environmental
factors by changes in lifestyle and the pharmacological
treatment when needed.

Conclusion 

This study indicates that, even in a relatively highly
motivated population, the percentage of patients with
elevated BP levels is high, as is the percentage of
uncontrolled hypertension in those under treatment. It
also shows the high prevalence of other CVD risk
factors in subjects with high BP.

Acknowledgements

This study is supported by the grant No 31309304 of
the Iranian Budget and Programming Organization,
Deputy for Research of the Ministry of Health and
Medical Education and the Cardiovascular Research
Center and Provincial Health Office of Isfahan
University of Medical Sciences.  The authors wish to
thank Dr Malek-Afzali, Dr Sarraf-Zadegan and Dr Sadri
directors of Isfahan Healthy Heart Program.  We are
also grateful to Dr Shirvani for statistical assistance.     

References

1.  Truelsen T, Mahonen M, Tolonen H, Asplund K. Trend in
stroke and coronary artery disease in the WHO-MONICA
Project.  Stroke 2003; 34(6): 1346-52.

2. Lenfant CE, Chobanian AV, Jones DW, Roccela EJ. The
Seventh Report of the Joint National Committee on
Prevention, Detection, Evaluation and Treatment of High
Blood Pressure (JNC VII). Circ 2003; 107(24): 2993-4.

3. Guideline Subcommittee. International Society of
Hypertension. Guideline for the management of
hypertension. 1999 World Health Organization. J
Hypertens 1999; 17: 151-83.

4.  Asmar R, Vol S, Pannier B, et al. High blood pressure and
associated cardiovascular risk factors in France. J
Hypertens 2001; 19: 1727-732.

5.  Alwan A. Prevention and control of cardiovascular
diseases. Alexandria, WHO Regional Office for the
Eastern Mediterranean, 1995 (EMRO Technical
Publications Series, NO.22).

6. Ramsay LE, Willims B, Johnstone GD, et al. British
Hypertension Society guideline for hypertension
management 1999: summary. BMJ 1999; 319: 630-35.

7.  Jackson R. Guideline on preventing cadiovascular disease
in clinical practice. BMJ 2000; 320: 659-61.

8.  Sarrafzadegan N, Seiedtabatabaei FA, Bashardoost N, et
al. Prevalence of coronary artery disease in an urban
population in Isfahan, Iran. Acta Cardiol 1999; 54(5): 257-
63.

9.  Sarraf-Zadegan N, Sadry Gh, Malek Afzali H, et al. Isfahan
Healthy Heart Program: A Comprehensive Integrated
Community-based Program for Cardiovascular Disease
Prevention and Control. Acta Cardiologica 2003; 58(4):
309-20. 

10. American Diabetes Association: Clinical practice
recommendations. Diabetes Care 1998; 21: S1-S99.

11. Brewer HB. New feature of the national cholesterol
education program adult treatment panel III lipid
lowering guideline. Clin Cardiol 2003; 26(4): III19-24.

12. Ginsberg HN. Is hypertriglyceridemia a risk factor for
atherosclerotic cardiovascular disease? A simple question
with a complicated answer. Ann Intern Med 1997; 126:
912-14.

13. National Institutes of Health, National Heart, Lung and
Blood Institute. Clinical guideline on the identification,
evaluation and treatment of overweight and obesity in
adults: the evidence report. Rockville, MD: National
Institutes of Health, National Heart, Lung and Blood
Institute; 1998: 1-228.

14. Molarius A, Seidell JC, Sans S, Tuomilehto J, Kuulasmaa
K.Varying. Sensitivity of waist action levels to identify
subjects with overweight or obesity in 19 population of
the WHO MONICA project. J Clin Epidemiol 1999; 52:
1213-224.

15. Goraya TY, Jacobsen SJ, Kottke TE, et al. Coronary heart
disease death and sudden cardiac death: a 20- year
population study. Am J Epidemio 2003; 157(9): 763-70.

5/HIGH BLOOD  01/11/2004  1:43pm  Page 466



High Blood Pressure and Associated Cardiovascular Risk Factors in Iran

Med J Malaysia Vol 59 No 4 October 2004 467

16.  MacMahon S. Blood pressure, stroke and coronary heart
disease. Part 1. Prolonged differences in blood pressure:
prospective observational studies corrected for the
regression dilution bias. Lancet 1990; 335: 765-74.

17.  Kaplan N. Clinical Hypertention, 7th edition. Newyork,
willim and wilkins company 1998: 12-23.

18. Gulen M. Egyptian score in high blood pressure (new
item).BMJ 1994; 308: 360.

19.  Nawawi HM, Nor IM, Noor IM, et al. Current status of risk
factors among rural Malays in Malaysia. J Cardiovascular
Risk 2002; 9(1): 17-23.

20. Wolf HK, Andreou P, Bata IR, et al. Trends in the
prevalence and treatment of hypertension in Halifax
County from 1985 to 1995. CMAJ; 161: 699-704.

21. Tomro MJ, Navarro C, Chirlaque MD. Prevalence and
control of arterial hypertention in the south east of Spain:
a radical but still insufficient improvement. Eur J
Epidemiol 1997; 13: 301-8.

22. Burt VL, Cutler JA, Higgins M, et al. Trend in the
prevalence, awareness, treatment and control of
hypertension in the adult US population. Data from the
Health Examination Survey, 1960 to 1991. Hypertension
1995; 26: 60-69.

23. Marques Vidal P, Tuomilehto J. Hypertension awareness,
treatment and control in the community: is the "rule of
halves" still valid? J Hum Hypertens 1997; 11: 213-20.

24. Colhoun HM, Dang W, Poulter NP. Blood pressure
screening, management and control in England: results
from the health survey for England 1994. J Hypertens
1998; 16: 747-52.

25. Burt VL, Whelton P, Rocella EJ, et al. Prevalence of
hypertension in the US adult population. Results from the
third National Health and Nutrition Examination Survey,
1988-1991. Hypertension 1995; 25: 305-15.

26.  Chamontin B, Poggi L, Lang T, et al. Prevalence, treatment,
and control of hypertension in the French population.
Data from a survey on high blood pressure in general
practice, 1994. Am J Hypertens 1998; 11: 759-62.

27.  Benetos A, Guize L, Rudnichi A, Safar M, Asmar R, Bean
K. How can hypertensive patients be better treated? The

contribution of combination therapy. J Cardiovasc
Pharmacol 2000; 35(suppl 3): S13-S16.

28. Plans P, Pardell H, Salleras L. Epidemiology of
cardiovascular disease risk factors in Catalonia (Spain).
Eur J Epidemiol 1993; 9: 381-89.

29. Wagner EH, James SA, Beresford SAA, et al. The
Edgecombe county high blood pressure control program:
I Correlates of uncontrolled hypertension at baseline. AM
J Public Health 1984; 74: 237-42.

30. Kastarinen MJ, Puska PM, Korhonen MH, et al. Non-
pharmacological treatment of hypertension in Primary
Health Care: a 2- year open randomized controlled trial
of lifestyle intervention against hypertension in eastern
Finland. J hypertens 2002; 20(12): 2505-12.

31. Marques-vidal P, Arveiler D, Amouyel P, Bingham,
Ferrieres J. Sex differences in awareness and control of
hypertension in France. J Hypertens 1997; 15: 1205-210.

32. Vanleer E, Verschuren W, Kromhout D. Trends in blood
pressure and the prevalence and treatment of
hypertension in young adults in the Netherlands:
19741986. European journal of epidemiology, 1994; 10:
151-8.

33. Thomas F, Rudnichi A, Bacri AM, Bean K, Cuize L,
Benetos A. Cardiovascular mortality in hypertensive men
according to presence of associated factors. Hypertension
2001; 37(5): 1256-61.

34. Geleijnse JM, Kol FJ, Grobbee DE. Blood pressure
response to change in sodium and potassium intake: a
metaregression analysis of randomized trials. J Hum
Hypertension  2003;17(7)7: 471-80.

35. Liu L. Hypertension studies in china. Clinical and
experimental hypertension 1993; 15(6): 1015-24.

36. Boshtam M, Rafiei M, Sarraf zadegan N. Obesity and
associated cardiovascular risk factor in Isfahan
population: Isfahan Cardiovascular Risk Factor survey.
Aterosclerosis 1997; 1(4): 7-11. 

37. Mohamadifard N, Jalali A, Rafiee M. Food and nutrient
intake among adults of Isfahan. South Asian J of
Preventive Cardiology 1998; 2: 56-64. 

5/HIGH BLOOD  01/11/2004  1:43pm  Page 467


