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Abstract. Noncommunicable diseases (NCDs) are a major cause of morbidity and
mortality in developing countries. Risk factors, such as hypertension, dyslipid-
emia, obesity and smoking play an important role in the high prevalence of NCDs.
In this study we assessed the type and prevalence of NCD risk factors among an
Iranian adult population. We conducted a cross sectional study of 500 men and
500 women, aged 15-65 years, selected by multi-stage random cluster sampling
from urban areas of Isfahan, the second largest city in Iran. The prevalences of 8
risk factors were determined in this study: sedentary lifestyle (47.2%), overweight
and obestity (body mass index > 25 kg/m?) (60.8%), hypertension (elevated systolic
and/or diastolic blood pressure) (22%), low high density lipoprotein level (27.6%),
high total cholesterol level (16.9%), high triglyceride level (22.1%) and high fasting
blood sugar (7.6%). Sedentary life and overweight/obesity were common at all
ages, especially among women. Given the high prevalence of NCD risk factors
in the studied population, there is an urgent need for age-appropriate interven-
tions to result in lifestyle changes to decrease the prevalence of NCD risk factors.
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INTRODUCTION

Noncommunicable diseases (NCD),
especially cardiovascular disease, diabe-
tes and cancer, are major health problems
worldwide (Yach et al, 2005; Anhad et al,
2007; WHO, 2011). By 2020, 7 out of every
10 deaths in low-income countries will be
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due to chronic NCD (Ahmed et al, 2009).
These diseases have common risk factors,
including hypertension, dyslipidemia, im-
paired glucose, a sedentary lifestyle, and
smoking; all are reversible (Bonita et al,
2002; Stevens et al, 2007; Ahmed et al, 2009).

In recent years, many countries have
reduced mortality due to NCD by early
detection of these risk factors. The World
Health Organization (WHO) recommends
where resources are available, data re-
garding NCD should be obtained by
surveillance processes (Bonita et al, 2002).

Iran has a high prevalence of NCD
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and their risk factors; preventive pro-
grams implemented by Iranian health care
centers may reduce their prevalence. In a
study from Isfahan, Iran (Mohamadifard
et al, 2003) 34.8% and 19.3% of people
had one or two risk factors for NCD.
Since 2004, the WHO stepwise approach
to surveillance has been performed in
Iran. Identifying major risk factors for
different age groups and genders helps
health policy makers design interventions
specific for those groups. We used the
data from that surveillance to determine
the extent of reversible and common risk
factors for subjects who had at least one
risk factor.

MATERIALS AND METHODS

This cross sectional study was carried
out in 2007 in Isfahan (the second largest
city in Iran) as part of the national Iranian
audit of non-infective disease risk factors.
It was approved by the scientific commit-
tee of the vice-chancellery for research at
Isfahan University of Medical Sciences.

One thousand Iranian (500 male and
500 female) subjects age 15-64 years liv-
ing in Isfahan Province were included in
the study. We divided the subjects into
five age groups aged 15-24, 25-34, 35-
44, 45-54 and 55-64 years of at least 20
people in each cluster. The sex ratio of
1:1 for males:females was maintained for
each group. Postal addresses and 10 digit
postal codes were used for subject cluster
selections.

Instruments and measurements

We prepared questionnaires in Farsi
based on the WHO Stepwise approach
to NCD (Bonita et al, 2002). Under health
care professional supervision the par-
ticipants filled out self-administered
questionnaires. The validity of the content
was based on observations by a panel of
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experts. Its reliability measures were as-
sessed based on a pilot study.

All instruments were standardized
before the examination, and the weight
scales and sphygmomanometers were
zero-calibrated. Heights and weights were
measured twice + 0.2 cm and to + 0.2 kg,
respectively, with subjects barefoot and
lightly dressed, and recorded as aver-
ages. Body mass index (BMI) (weight in
kilograms divided by height in meters
squared) was calculated for each subject.
A BMI >25 kg/m? was considered abnor-
mal. The nurses measured blood pressure
(BP) using a mercury sphygmomanometer
according to standard protocols. An el-
evated BP was defined as a systolic blood
pressure > 140 mmHg and a diastolic
blood pressure > 90 mmHg, according to
JNC-VII (the Seventh Joint National Com-
mittee) criteria (The Seventh report of the
Joint National Committee on Prevention,
Detection, Evaluation, and Treatment of
High Blood Pressure, 2003).

The participants self-reported physi-
cal activity patterns were assessed using
the Global Physical Activity Question-
naire (GPAQ) prepared by the WHO.
The GPAQ collects information regarding
physical activity in three domains, as well
as information about sedentary behavior
and is comprised of 16 questions. The
domains are: activity at work, travel and
recreational activity. High, moderate and
low levels of physical activity are the re-
sults of the GPAQ (WHO, 2002).

The subjects fasted for 12 hours prior
to blood screening; compliance with the
fast was determined by interview on the
morning of examination. Blood samples
were taken from the antecubital vein be-
tween 08:00 and 09:30 hours. The blood
samples were centrifuged for 10 min-
utes at 3,000 rpm within 30 minutes of
venepuncture. The biochemical analysis
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Table 1
Mean variables in the studied population.

Mean variable Male Female
Height (cm) 1771 156.9
Weight (kg) 734 66
BMI (kg/m?) 26 28
Systolic blood pressure (mmHg) 126.5 118.7
Diastolic blood pressure (mmHg) 79.7 80.6
Cholesterol (mg/dl) 192.2 202.5
High density lipoprotein (mg/dl) 38.2 42.5
Triglyceride (mg/dl) 157.4 141.9
Fasting blood glucose (mg/dl) 96.4 97.8

was performed at the central Esfahan
laboratory, which met the standards of the
National Reference Laboratory, a WHO
collaborating center in Tehran. Fasting
blood sugar (FBS), high density lipopro-
tein cholesterol (HDL-C) and triglycerides
(TG) were measured enzymatically by
auto-analysers. HDL-C was determined
after dextran sulphate magnesium chlo-
ride precipitation of non-HDL-C. Low-
density lipoprotein-cholesterol (LDL-C)
was calculated from serum samples with
a TG level < 400 mg/dl according to the
Friedewald equation (Friedewald et al,
1972). The undesirable levels for TC, TG
and HDL-C was defined as >200, >200
and <35 mg/dl, respectively (Mclean et
al, 1996). The biochemical tests were per-
formed in subjects >25 years old.

Statistical analysis

Descriptive analysis was conducted
to determine the prevalence of each risk
factor in the different age groups and by
sex. Then each risk factor was determined
by sex.

RESULTS

The mean height, weight, BMI, sys-
tolic and diastolic blood pressures are
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shown in Table 1.

Fifty-six point two percent of men
and 65.4% of women had a BMI > 25 kg/
m?. Twenty-one point eight percent of
men and 0.2% of women were current
smokers. Thirty-two point eight percent,
18.8% and 48.4% of men had low, moder-
ate and severe physical activity levels,
respectively. Sixty-one point six percent,
25.2% and 15.2% of women had low,
moderate and severe physical activity.
Six point eight percent of men and 8.5%
of wemen had a FBS >126 mg/dl. Fourteen
point eight percent of men and 18.8% of
women had a cholesterol > 240 mg/dl.
Thirty-five point eight percent of men and
20.2% of women had an HDL-C <35 ng/
dl. Twenty-two point one percent of men
and women combined had a TG level >200
ng/dl. The risk factors by age group are
shown in Fig 1.

DISCUSSION

In our study there were several dif-
ferences in NCD risk factors by sex with
overweight and obesity and sedentary
life being much more common among
women. With increasing age, the percent
of women with overweight and obesity
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Fig 1-Risk factors according to gender and age in subjects
who had at least one risk factor. FBS, fasting blood
glucose; HDL, high density lipoprotein; BMI, body

mass index

increased. This is consistent with find-
ings from other studies in Iran and other
countries (Azizi et al, 2002; Ng et al, 2006;
Ahmed et al, 2009). It may be attributable
to socio-cultural factors, including work
activities, and sedentary life style. Having
a TG level > 200 mg/dl and an HDL-C
< 35 mg/dl was more prevalent among
men aged 25-44 years. Our results are
similar to a survey in Tehran, the capital
city of Iran, to determine the risk factors
for atherosclerosis (Azizi et al, 2002).
However, in a study from Tanzania, hav-
ing alow HDL-C and a high TG level was
more common among women (Njelekela
et al, 2009). Some studies have shown a
positive association between measures of
adiposity and TC, TG and LDL-C levels
(Njelekela et al, 2009) but a study from
Nigeria did not demonstrate such a re-
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In this study 27.8% of
men and 0.2% of women were
smokers. The high prevalence
of smoking among men should
raise concerns about environ-
mental tobacco exposure and
the potential influence of pa-

il Hypertension

rental smoking on youth. Although the
smoking rate in our study population was
lower in comparison to the Tehran study
(Azizi et al, 2002), smoking is an important
risk factor for NCD and better prevention
and cessation programs are needed.

The prevalence rate of hypertension
among adults in our study was 22%. It
was more common in older age groups in
both genders. This prevalence is similar
to that in Tehran (Azizi et al, 2002). The
lower rate of smoking and protective
effect of estrogen may have been causes
of the lower rate of hypertension among
women in our study despite higher rates
of obesity (Mendelson and Karas, 1999).

In 2005, the national prevalence of
diabetes was reported as 7.7% (8.3%
among females and 7.1% among males)
(Esteghamati et al, 2008). The Asia-Pacific
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Cohort Studies Collaboration (APCSC)
study reported diabetes prevalence rates
between 2.6% and 15.1% in four countries
in the Asia Pacific region (Welborn et al,
2007). In our study, the prevalence of
diabetes mellitus is similar to the national
prevalence, but higher than those reported
from the UK and China (Gu et al, 2003; Fo-
rouhi et al, 2006). With the high prevalence
of risk factors, such as sedentary lifestyle
and obesity, the prevalence of diabetes
may increase in the near future.

Our study has some limitations. First,
the cross sectional design does not allow us
to determine causal relationship. Second,
the study was only representive of adults
residing in Esfahan, Iran, and findings
may not generalizable to other cities in
our country.

In conclusion, NCD risk factors were
common in our study due to changes in
diet and lifestyle may be expected to be-
come more prevalent in the near future.
These findings may be used to develop
public health policies, education pro-
grams and designs for early detection of
people at high risk of NCD.
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