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Abstract

Objective: To assess the national prevalence of overweight and obesity, as well as
some associated lifestyle behaviours, for the first time in Iran.

Design and Settings: This population-based study was performed in early 2005 as
part of the World Health Organization (WHO) STEPwise approach to non-
communicable diseases’ risk factor surveillance. Dietary and physical activity
habits were assessed by WHO questionnaires.

Subjects: The study population comprised 89532 subjects aged over 15 years
living in the 28 provinces of Iran.

Results: Overall, 50.4% (n=45113) of the participants were male and 64.6%
(n=57866) were from the urban areas. The national estimates of overweight,
obesity and morbid obesity were 28.6%, 10.8% and 3.4%, respectively. Body mass
index (BMD = 25kg m~? in men, women, urban residents and rural residents
were found in 37%, 48%, 46.7% and 35.5%, respectively. Abdominal obesity was
present in 43.4% of women, 9.7% of men, 28.5% of the urban residents and 23% of
the rural residents. Overweight as well as generalised and abdominal obesity
were more prevalent in the 45-64-year age group. Although there was no sig-
nificant difference in frequency of consumption of the food groups in subjects
with different BMI categories, various kinds of physical activities showed a steady
decline with increasing BMI.

K d
Conclusions: The findings of the present study provide alarming evidence for O?IZ:\:,v:irghsi
health professionals and policy makers about the very high prevalence of Obesity

generalised and abdominal obesity in Iran. The unhealthy lifestyle habits, notably Abdominal obesity
sedentary lifestyles in our community, are the major contributing factors for this Lifestyle habits
emerging public health problem. Iran

According to the World Health Organization (WHO)
estimates, chronic diseases will account for approxi-
mately three-quarters of all the deaths in the developing
world by the year 2020".

In this regard, the increasing incidence of overweight
and obesity could be an emerging public health problem
in the low- and middle-income countries. As a result, new
cases of the metabolic syndrome may appear, which is
likely to create enormous socio-economic and public
health burdens for poorer nations in the near future.
In countries undergoing epidemiological transition, a
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complex picture relating to increased food consumption
and concomitant changes towards sedentary lifestyles is
frequently found?®. The effects of these changes are parti-
cularly severe in the non-European populations with a
‘thrifty genotype’ and those with an inherited metabolic
predisposition to adverse body fat-patterning, i.e.
abdominal obesity>*.

Similar to many other developing countries, Iran has
been experiencing a rapid phase of urbanisation and
industrialisation in recent decades’. Limited studies have
been performed in certain cities in Iran and they have
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shown differing prevalences of obesity. However, for a
vast country like Iran with a great diversity in socio-
demographic and lifestyle factors in different provinces,
these studies are too small and nationally unrepresentative.
Consequently, we performed the present large popu-
lation-based survey at national level as the baseline
survey of the first surveillance system for the risk factors
of non-communicable diseases (NCDs) in Iran, and to the
best of our knowledge, in the Eastern Mediterranean
region (EMR). This paper presents our findings about the
national prevalence of overweight, generalised and
abdominal obesity, as well as some associated lifestyle
behaviours such as dietary and physical activity habits.

Methods

This population-based study was performed in early 2005
among 89532 subjects who were over 15 years old and
lived in the 28 provinces of Iran. The methodology has
been published before®. A summary will be presented here.

According to the WHO recommendation, a basic NCD
risk factor surveillance site should include a minimum of
2500 participants across the age range of 15-64 years
(equal to 250 participants in each 10-year age group). The
sample size of the Iranian NCD risk factor surveillance
system has been estimated to fulfil this recommendation.
Thus, the minimum sample size was taken for provinces
with a population of less than 250000. A larger sample
size was calculated for more populated provinces, with
a maximum sample size of about 10000 individuals in
Tehran province. Participants were selected by multistage
random cluster sampling. Each cluster was a block in this
study.

A software was developed to randomly identify the
starting point to approach households of the blocks
through Iran’s national databank of ten-digit postal zip
codes. Data were collected from 20 habitants in each
cluster, including two males and two females in each age
group, through interview by trained interviewers using
a quota approach.

The instrument of the study was a questionnaire that
was mainly adopted from the core and the expanded
questionnaires of WHO STEPwise approach to NCD risk
factor surveillance’. Several optional questions on dietary
behaviours were adopted from some national studies to
investigate the consumption of dairy products, fried foods
and fast foods®.

Two questions investigated the frequency of consum-
ing fruits and vegetables in a regular week, followed by
questions about the number of servings per day. Also,
three questions were added to find out the frequency of
consuming dairy products, fried foods and fast foods per
week. In addition, 11 questions were adopted from the
core questionnaire of WHO STEPwise approach to NCD
risk factor surveillance to study the physical activities of
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the subjects at their jobs, in travelling and during leisure
activities. These questions investigated the frequency,
intensity and duration of physical activities. Thus, the
frequency of vigorous- and moderate-intensity physical
activities, which last for at least 10 min continuously, was
investigated.

Ethics committee and other relevant national regulatory
organisations approved the study. After the full explana-
tion of the procedure involved, written informed consents
were obtained from the participants.

Strict training processes and vigorous quality assurance
programmes were used to ensure the quality of data
collection. The selected individuals were invited to the
survey centres for clinical examinations and to answer
questions about their sociodemographic and health-
related characteristics. The questionnaires were filled out
confidentially under the supervision of trained nurses.
A team consisting of expert health care professionals
carried out the field examinations by standardised and
calibrated instruments. Height was measured with parti-
cipants standing without shoes to the nearest 0.5 cm using
a secured metal ruler, while weight was measured in light
clothing using calibrated scales. Body mass index (BMD
was calculated as weight divided by height squared
(kgm™?). Waist circumference (WC) was measured at a
level midway between the lower rib margin and the iliac
crest to the nearest 0.5 cm.

Underweight, normal weight, overweight, obesity and
morbid obesity were defined as BMI<18, 18=BMI =
24.9,25 =BMI=29.9, 30 = BMI = 39.9 and BMI =40kgm 2,
respectively'. The cut-off point for abnormal WC was
=102 cm for men and =88 cm for women”,

The intensity of physical activities was categorised by
using the following definitions:

1. Vigorous-intensity physical activity: activities that
require hard physical effort and cause large increase
in breathing or heart rate, e.g. carrying or lifting heavy
loads, digging or construction work, running, stren-
uous sports and weight lifting.

2. Moderate-intensity physical activity: activities that
require moderate physical effort and cause small
increase in breathing or heart rate, e.g. brisk walking,
carrying light loads, light bicycling and fast walking.

3. Work site activity: physical activity at the times the
individual spent doing work, such as paid or unpaid
work, household chores, harvesting food, fishing, or
hunting for food and seeking employment.

4. Transportation activity. physical activity when travelling
to or from places, such as going to work or shopping.

5. Leisure-time activity: physical activity in leisure time,
i.e. recreation, fitness and sports.

Statistical analysis
Data obtained in different provinces were collected in the
Center for Disease Control in the National Ministry of
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Health. Descriptive statistics were calculated for BMI and
the results are expressed as means. The frequencies are
provided as per cent. Data are presented for men and
women separately, and in 10-year age groups. To account
for sampling effect, prevalence rates for overweight and
obesity are estimated using the weighted data. According
to the sampling method and the equal sample size in each
age group, national estimations are undertaken through
proportioning the data using a single reference popula-
tion estimate for the year 2005. Considering the vast area
under study, we divided the provinces to those located in
the Northern, Central and Southern parts of the country,
because of the similarities in the geographic and eco-
nomic characteristics in these regions. Then we compared
the prevalence of weight disorders in the aforementioned
three parts of the country. Data were analysed by SPSS
software version 11.5 (SPSS Inc.).

Results

The study population included 89532 individuals; 50.4%
(n=45113) were male and 49.6% (n=44344) were
female. Also, 64.6% (1= 578606) of the participants were
from urban areas. The population was equally distributed
in different age groups. Overall, 29.3%, 54.4% and 16.3%
of the participants were from the Northern, the Central
and the Southern parts of the country, respectively.

Table 1 presents the mean values of the anthropometric
measures of the participants according to gender and
living area. In all the parts of Iran, BMI and WC values
were higher in women and in the urban population. In
both genders, the highest and the lowest means of BMI
and WC were seen in the populations of the Northern and
the Southern parts, respectively. The same picture was
observed when the prevalence rates of generalised obe-
sity and abdominal obesity were compared among the
three different parts of the country. The prevalences of
different BMI categories and of abdominal obesity are
depicted in Fig. 1.

The national estimate of overweight and obesity alto-
gether was 42.8%, i.e. overweight, obesity and morbid
obesity were seen in 28.6%, 10.8% and 3.4% of the
population, respectively. BMI=25kgm™? in men,
women, urban residents and rural residents was found
in 37%, 48%, 46.7% and 35.5%, respectively. Abdominal
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obesity was present in 43.4% of the women and 9.7% of
the men. It was also present in 28.5% of the residents in
the urban areas and 23% of the residents in the rural
areas. As presented in Table 2, the prevalence of over-
weight, obesity and morbid obesity increased with age
until the age of 54 years and it declined thereafter,
whereas abdominal obesity had a constant rise until the
age of 64 years. Overweight, generalised and abdominal
obesity were more prevalent in the 45-64-year age group.

Table 1 Mean values of anthropometric measures by gender and
living area

Total North Centre South Urban Rural

Men
Weight (kg) 69.7 70.5 70.0 67.1 714  66.5
Height (cm) 1704 170.1 170.7 169.7 171.0 169.2
BMI (kgm™2) 240 244 24.0 23.4 244 232
WC (cm) 84.3 85.1 84.4 82.7 85.6 81.9
Women
Weight (kg) 63.0 64.2 63.0 60.7 64.3 60.6
Height (cm) 157.4 1569 157.7 1572 158.0 156.4
BMI (kgm™2) 255 26.1 25.4 24.6 25.8 24.8
WC (cm) 86.0 87.3 85.7 84.9 86.7 84.8

BMI — body mass index; WC — waist circumference.
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Fig. 1 Prevalence of different categories of body mass index
(BMI) and of abdominal obesity (Ab) by gender

Table 2 Prevalence (%) of generalised and abdominal obesity by age group

Age groups (years) Underweight Normal Overweight Obesity Morbid obesity Abdominal obesity
15-24 10.8 67.0 171 4.0 1.2 4.0
25-34 3.4 50.4 32.3 10.8 3.1 10.8
35-44 2.1 38.6 371 16.7 5.4 16.7
45-54 2.1 35.3 37.8 18.5 6.2 18.5
55-64 2.5 38.6 36.6 16.9 5.4 16.9
National estimate 5.7 51.5 28.6 10.8 3.4 10.8
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Fig. 2 Frequency (times/week) of consumption of some foods
in men and women with different categories of BMI (BMI —
body mass index)

Although there was no significant difference in the
frequency of consumption of food groups among people
with different BMI categories (Fig. 2), various kinds of
physical activities showed a steady decline with increas-
ing BMI (Fig. 3).

Discussion

In this large national survey, the first of its kind in Iran
and (to the best of our knowledge) in the EMR, we found
alarming prevalence rates of generalised and abdominal
obesity in our community. Although in recent years
concerns have been raised about the problem of obesity
in Iran, our findings suggest that our population can
expect to see a very high rate of chronic diseases, in the
near future notably cardiovascular diseases and diabetes,
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index)

as a consequence of the high prevalence of overweight
and particularly of abdominal obesity with its recognised
serious health outcomes. Neighbouring countries may be
experiencing similar increase in their overweight popu-
lation and they may still grapple with the public health
effects of malnutrition and micronutrient deficiencies.

As the Middle East has the highest dietary energy sur-
plus among the developing countries, and considering
the rapid changes in the demographic characteristics of
the region, large shifts in dietary and physical activity
patterns and a rapid rise in risk factors of chronic dis-
eases, especially obesity, are seen accordingly'®. The
International Obesity Task Force reported that the Middle
East is one of the regions that has the highest prevalence
rates of obesity worldwide''. In a study performed in
Bahrain, the prevalence of overweight in women and
men was reported to be 32% and 25%, respectively'?.
Moreover, age-specific prevalence of obesity in Bahrai-
nians is higher than that in Saudi adults’*>. However,
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rates in Bahrain are similar to the prevalence rates of
obesity in Kuwait and in the United Arab Emirates'®'®. In
Oman, the crude prevalence of overweight and obesity
(BMI>25kgm™ %) reported was 46.2% for men and
49.5% for women'?. In Jordan, the overall prevalence of
obesity (BMI > 30 kg m ™~ %) was reported as high as 49.7%,
with a higher prevalence in women than in men, i.e.
59.8% and 32.7%, respectively””?'. A recent national
study in Lebanon demonstrated that the prevalence of
overweight was higher in men than in women, i.e. 57.7%
vs. 49.4%, respectively, but obesity was more prevalent in
women (18.8%) than in men (14.3%)%.

The results of the few studies conducted in some cities
of Iran showed large differences. A recent review indi-
cated that the prevalence of overweight (BMI=85th
reference percentiles) among the urban 15-39 and 40-69-
year-olds was 22% and 40%, respectively. Corresponding
values in rural areas were 16% and 26%, respectively®.
On the other hand, a study in Tehran showed much
higher prevalence rates of generalised and abdominal
obesity; 67% of women and 29% of the men were obese,
and abdominal obesity was detected in 93% of the
women and 74.1% of the men®*,

Consistent with some previous studies in the region, in
the current population-based study we found higher
rates of overweight and obesity, notably abdominal
obesity, in women than in men. However, in our study,
the prevalence of both generalised and abdominal obe-
sity among men was much lower than found in other
studies conducted in some cities in Iran. Based on the
extrapolation of our findings, it can be estimated that
among the approximately 67 million population of Iran,
nearly 29 million are currently overweight and obese.
This number illustrates the necessity of an enormous
effort to educate the general population and health pro-
fessionals to identify and properly control this large
number of cases. Given the large existing differences in
the prevalence of underweight and overweight in differ-
ent parts of Iran, appropriate practise of evidence-based
health promotion requires consideration of both over-
weight and nutritional deficiencies.

Consistent with some other studies, trends in BMI
showed higher estimates up to middle age and a decline
thereafter. The lower estimates in older age groups are
likely because of weight loss occurring in old age, or
alternatively, because of higher risk of mortality for the
obese?*?. However, in our study, while BMI and
generalised obesity increased until 54 years of age, WC
and abdominal obesity continued to rise until the age
of 64 years.

Our findings about the higher prevalence of obesity in
the urban than in the rural residents are in line with some
previous studies conducted in the EMR!*?%% The higher
prevalence of overweight and obesity in urban areas
confirms the effect of lifestyle on obesity. Availability and
low cost of fast foods and unhealthy snacks, sedentary
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entertainment and less physical activities can explain the
higher prevalence of obesity in the urban settings. This
is a critical situation because, currently, there is an
increasing rate of urbanisation in developing countries,
which may have an impact on obesity and its sequels in
the future. Some studies have shown the association of
physical inactivity and overweight®**?*! Physical activity
is a complex behaviour that consists of various compo-
nents, including leisure time, transportation, hours of
work and household activities. Our findings also high-
lighted the very low levels of physical activity in the
population, with much lower levels of all the three types
of activities among obese than non-obese individuals.
Previous national surveys have shown that nearly 90% of
Iranian women are not physically active®®. Physical
inactivity could well be a major contributor as to why
women are more prone to obesity problems than men.

Study limitations and strengths

The findings of this study should be considered in light of
the following limitations. The most important one is
probably the recall bias for the process of recording the
food intake and the physical activity habits, which requires
attention and involves perception; however, the magnitude
of this factor is estimated to be low, not acting system-
atically and possibly exerting a dilution bias. Considering
the large number of subjects studied, only a quantitative
food-frequency questionnaire was used in the present
survey, and such data cannot provide the precise nutrient
and energy intake of the participants. Finally, the findings
of this study should be interpreted with caution given the
cross-sectional nature of the associations.

Despite these factors, this population-based study
provides the first national data addressing overweight,
generalised and abdominal obesity and the lifestyle
behaviours associated with obesity in the Iranian adult
population. We used standardised WHO questionnaires
and international guidelines for the definition of over-
weight and classes of obesity, which would allow com-
parisons with similar reports from other countries.
Additional strengths of the study included the strict training
of the project team and the vigorous quality assurance
programmes that ensured the quality of data collection.

Conclusion

The findings of the present study provide alarming evi-
dence for health professionals and policy makers about
the very high prevalence of generalised and abdominal
obesity in Iran. The unhealthy lifestyle habits, notably, the
sedentary lifestyles in our community, are major threats
for the present and future health of our population and
they will make our community prone to an epidemic of
chronic diseases in the next two decades. Clearly there is
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a need for a national strategy to tackle the contributors to
the excess weight gain at population level.

These findings highlight the necessity of: (1) paying
special attention to the elevated future chronic disease
risks; (2) establishing a surveillance system for monitoring
the time trends in the risk factors of chronic diseases,
particularly the trends of obesity based on uniform defi-
nitions; and (3) designing programmes to prevent and to
control the associated factors in an action-oriented manner.
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