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Background. Obesity is a major health problem that can lead to chronic illness.

Objectives. The aim of this study was to determine the prevalence of determinants of obesity and overweight in middle-aged women
in the city of Ahvaz.

Material and methods. This cross-sectional study was carried out on 600 urban women between 30-65 years of age that were invited
to the Health Centres of Ahvaz, Iran, from April to November 2018. A randomised, multi-stage cluster sampling was used, and data was
collected using demographic information, a Food Frequency Questionnaire (FFQ) and an International Physical Activity Questionnaire
(IPAQ). General obesity was considered as a body mass index (BMI) > 30 kg/m?.

Results. The mean age of participants was 38.9 + 8 years of age. In total, 73% were overweight and/or obese. The incidence of obesity
was higher with illiterate, housewives and older women (p < 0.05). Obesity had a significant positive correlation with family size, the
number of obese persons in the family and quantity of daily snacks (p < 0.05), as well as a reverse correlation with consuming oral con-
traceptive. There was relationship between BMI and consumption of red meat, fast food and snacks (p < 0.05), although in the general
score of the food frequency questionnaire, the relations were not significant.

Conclusions. Prevention education programmes for achieving higher education, lesser family dimension, changes in lifestyle, includ-
ing having a healthier nutritional diet, consuming the less fast food and red meat and more fruits and vegetables are recommended.
Key words: obesity, overweight, women, feeding behaviour, exercise.
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Background

Obesity is one of the most important public health prob-
lems in the world as a concern of the health care community
due to its growing prevalence [1]. The World Health Organiza-
tion (WHO) in 2016 reported that over 1.9 billion adults were
overweight. Of these, over 650 million were obese (BMI > 30)
worldwide. The prevalence of obesity in Iranian women is es-
timated to be 26.53%. Although obesity was regarded as only
a problem of high-income countries in the past, overweight
and obesity are currently increasing in low- and middle-income
countries, especially in urban areas [2]. Obesity is associated
with many complications, including cardiovascular disease
(CVD), type 2 diabetes, risk of certain cancers (uterus, breast

and colon), hypertension, stroke, sleep apnoea, respiratory dis-
ease, lipid disorders, reproductive disorders and osteoarthritis
[3]. Some studies have shown that abdominal fat is more likely
to be a more promising predictor of breast cancer after meno-
pause than general obesity [4]. Obesity and overweight have
a direct correlation with weight gain, short duration of physi-
cal activity and different nutritional habits [5]. Damirchi and
Mehrabani reported that with increasing age, the incidence of
obesity increases [6]. Women are at increased risk of metabolic
syndrome and CVD due to lower physical activity, different so-
cioeconomic status, age, multiparity, hormonal changes and di-
etary habits [7].

Weight gain and increased waist circumference start before
menopause and have a major impact on CVD in older women [8].
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In addition to menopause, other risk factors can cause central
obesity. These factors include non-regular physical activity,
smoking and alcohol consuming and medications, especially in-
sulin [9]. Research shows that middle-aged and elderly women
with good physical activity have less whole-body fat and ab-
dominal fat than low active women during their lifetime [10].
The consumption of fatty and sweet foods that are lacking in
fibre and nutrients, as well as a lack of consuming fresh fruit
and vegetables, is also associated with an increased incidence
of obesity, diabetes, metabolic syndrome and CVDs [11]. The
findings of a study by Sotoudeh et al. on 610 menopausal and
non-menopausal women in Islamshar city, Iran, showed that the
prevalence of overweight was 90.6% and 72.6% in menopausal
and non-menopausal women, and the prevalence of obesity was
75% and 41.9%, respectively [12]. The results of a study in Euro-
pean countries showed that obese and overweight groups were
more likely to be unemployed, be more cigarettes’ smoker, less
educated, less general health, lower social participation and less
free time to do physical activity than those with normal weight
[13]. In a study by Jagielska et al. in Poland, anthropometric mea-
surements of patients after liver transplant revealed an impaired
nutritional status, including metabolic obesity, and the physical
level of activity was insufficient [14].

In many countries in the Asian region, as well as in Iran, there
are increasing trends toward changes in dietary behaviour, such
as eating outside, consumption of fried foods and additional use
of snacks. Overeating is a concern among some people, espe-
cially women [15]. Due to the high prevalence of obesity and its
significant role in the development of metabolic disorders, the
importance of controllable factors, such as nutritional habits and
physical activity, in the onset of this disease is obvious.

Objectives

This study aimed to determine the prevalence of determi-
nants of obesity and overweight in middle-aged urban women
living in a megacity.

Material and methods

Design and subjects

This cross-sectional study was conducted on 600 women
30-65 years of age referred to Ahvaz health centres in Iran from
April to November 2018. The criteria for entering the study in-
cluded: aged 30 to 65, at least 6 months have passed since the
last menstruation, having at least reading and writing skills and
willingness to participate. Exclusion criteria included: any known
disease (hypothyroidism, polycystic ovarian syndrome and
Cushing’s syndrome) and pregnancy with a duration > 3 months.
According to a study by Kelishadi et al. [16], with a mean pro-
portion of p = 0.5 and a confidence level of 95%, a sample size of
600 was obtained based on the following formula:

(1.96)%(0.5) (0.5)
n=——7—m———— =600
(0.04)?

Sampling was done according to the multi-stage cluster
method. The middle-aged women were selected according to
the estimated sample size, and 25 health centres were random-
ly selected from the eastern and western areas of the city.

In each health centre, 4 recorded family files were randomly
selected as a cluster. Afterwards, 6 neighbouring households
were selected as clusters, and a total of 100 clusters were cho-
sen from 25 centres. Referring to the family files, if there was
a middle-aged woman in the family having the inclusion criteria,
she was invited to attend the centre by phone call or through
health provider volunteers. In the absence of a middle-aged
woman in that family, neighbouring households were used to

replace the samples, and sampling continued to find 6 middle-
-aged women in each cluster, i.e. from each centre, 4 x 6 = 24
middle-aged women, and a total of 24 x 25 = 600 women were
studied. After obtaining the approval of the Ethics Committee
and written consent and briefing women about the goals of the
study, as well as confidentiality assurance, they completed the
demographic information, physical activity and nutrition ques-
tionnaire through interviews. Anthropometric measurements,
including height, weight and body fat percentage measure-
ments, were also recorded.

Measurements

The data gathering tools included: demographic informa-
tion questionnaire, FFQ and IPAQ questionnaires.

The FFQ is the most appropriate and most effective meth-
od for evaluating diet, and its validity and reliability were con-
firmed in a semi-quantitative manner on the basis of food con-
sumption in the last year by Mameghani et al., based on factor
analysis and the interpretation of food items in each factor, in
which three factors were introduced as healthy, Western and
traditional dietary patterns [17]. In this study, an adjusted short
form of an 86-item FFQ, in which validity and reliability were re-
-assessed by the Department of Nutrition at Ahvaz University of
Medical Sciences, was used. This questionnaire consisted of 86
food items based on consumed food groups during the last six
months. The optional answers were as: “I do not eat”, ”Daily”,
“Weekly” and “Monthly” intake. To equalise responses, the fre-
quency of food intake during the week or month was converted
to daily intake, and the daily intake of food items for each in-
dividual was determined [18]. Validity and reliability of the
questionnaire were confirmed by experts, as well as in previous
studies with an acceptable coefficient (Cronbach’s alpha, 0.82).
IPAQ includes questions about physical activity related to work,
travel, chores and leisure time during the past 7 days. Total MET
was calculated for the grouping of the subjects according to the
instructions of the questionnaire. Thus, if the combination of
moderate, severe or light (walking) activities in the past 7 days
was less than 600 Met-min/week, it was considered as low
physical activity, between 600 and 3,000 Met-min/week was
considered as moderate physical activity, and if there was more
than 3,000 Met-min/week, it was considered as severe physi-
cal activity [19]. This tool was developed by an international
expert group in Geneva in 1998, and its validity and reliability
are confirmed in 12 countries [20]. The weight was measured
with minimum clothing and no shoes and recorded using the
Seca Digital Scale (Germany), with a precision of 100 g. Height
was measured using a tape measure in a standing position be-
side a wall without shoes, with the head, shoulders, heel and
buttocks in contact with the wall, with a precision of one mil-
limetre. BMI was calculated by dividing the weight (kg) with the
squared height (m?). Obesity and overweight were evaluated
based on WHO standard criteria. Obesity was defined as a BMI
> 30; overweight as BMI: 25-29.9, and underweight was defined
as BMI < 18.5 kg/m?. Waist circumference was measured using
tape measures, with a 0.1 cm accurately. Abdominal obesity
was defined according to the WHO criteria for waist to hip ratio
(WHR > 0.8 cm) [21]. Body fat percent (BF %) was measured via
the bio impedance method using an Omron BF 511 set.

Statistics

Data was analysed with SPSS software version 22 using in-
dependent t-test, chi-square, ANOVA and Pearson’s and Spear-
man’s correlation coefficient tests.

Results

The frequency of obesity was 36.5%, overweight was 36.5%,
and 27.1% of the participants had normal BMI. The mean age
of women was 38.9 * 8 years. The demographic information is
shown in Table 1.
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Table 1. Demographic characteristics of women in normal, overweight and obese groups

Variables

Normal weight

n =164 (27.1%)
Mean + SD; N (%)

Overweight

n =218 (36.5%)

Obese

n =218 (36.5%)

Age 36.64+7.1 38.95+8.78 40.99 p = 0.000*
Marriage age 22.51+45 20.3+4.6 19.65 p =0.082*
Menopausal age 48.88 + 2.05 49.26 +2.77 47.98 p =0.074*
Economic status p =0.089**
very good 6(3.7) 9(4.1) 12 (5.5)
good 58 (35.4) 95 (43.6) 67 (30.7)
medium 82 (50) 90 (41.3) 110 (50.5)
bad 18 (10.9) 24 (11.0) 29 (13.3)
Accommodation state p=0.29%*
owner 81 (49.9) 123 (56.4) 102 (46.8)
leasing 58 (35.4) 72 (33) 67 (30.7)
lives with family 21(12.8) 16 (7.3) 35(16.1)
governmental home 4(2.4) 7(3.2) 14 (6.4)
Family dimensions p =0.000**
1-4 13 (68.9) 139 (63.8) 107 (49.1)
5-10 49 (29.9) 77 (35.3) 101 (46.3)
>10 2(1.2) 2(0.9) 10 (4.6)
Using OCP p =0.002**
no 119 (72.6) 189 (86.7) 179 (82.1)
yes 45 (27.4) 29 (13.3) 39(17.9)
General health state p =0.07**
very bad 2(1.2) 2(0.9) 5(2.3)
bad 6(3.7) 24 (11) 11 (5)
sometimes bad 24 (14.6) 37 (17) 64 (29.4)
normal 94 (57.3) 129 (59.9) 105 (48.2)
sometimes good 12 (7.3) 11 (5) 15 (6.9)
good 21(12.8) 15 (6.9) 18 (8.3)
very good 5(3) 0 0
Obesity in the family p =0.000**
nil 105 (64) 125 (57.3) 93 (42.7)
1 57 (34.8) 92 (42.2) 125 (57.3)
2 2(1.2) 1(0.5) 0
No. of meals/day p=0.513**
1-3 128 (78) 178 (81.7) 180 (82.6)
more than 3 36 (22) 40 (18.3) 38 (17.4)
Number of snacks/day p =0.003**
0 4(2.5) 0 0
1-3 105 (60.4) 121 (55.5) 141 (64.7)
more than 3 54 (33.1) 97 (44.5) 77 (35.3)
Ethnic group p=0.041%*
Fars 106 (64.7) 126 (57.9) 135 (60.0)
Arab 58 (35.4) 92 (42.2) 83(38.1)
Literacy level p =0.000**
primary school 21(12.8) 35(16.1) 61 (28)
secondary school 19 (11.6) 59 (27.1) 76 (34.9)
diploma 48 (29.3) 69 (31.7) 54 (24.8)
university graduate 76 (46.3) 55 (25.2) 27 (12.4)
Employment p =0.000**
housewife 100 (61) 161 (73.9) 189 (86.7)
worker 0 8(3.7) 14 (6.4)
clerk 46 (28) 40 (18.3) 8(3.7)
self employed 6(3.7) 5(2.3) 4(1.8)
other 12 (7.3) 4(1.8) 3(1.4)

* ANOVA; ** chi-square test.

Marital and menopausal age was not different between the
three groups of BMI. Economic status and number of meals per
day did not show any significant differences in the three groups.
There were significant differences in the family dimension between
the three groups (p < 0.05), with 46.3% of obese women having
a family size of 5-10 members. Using OCP, physical condition and
general health, presence of obese persons in the family, consum-

ing daily snacks, ethnicity, education and occupational status were
significantly different in the three groups (p < 0.05), with the obese
BMI group compared to the overweight group using more OCPs.
In terms of physical activity, most women who had light physical
activity were overweight (48.2%). The normal BMI group showed
a better general health status and a higher educational level
(p <0.05). Most women in the three BMI groups were housewives.
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Table 2. Intake food groups in normal, overweight and obese groups

Normal
n=164

Mean + SD

Variables Overweight

n=218

Oils and sweets? 150.67 +76.15 166.93 +75.45 177.64 + 87.45 p =0.005
Fruits® 19.86 £ 20.1 25.85+22.23 22.67 £21.54 p=0.025
Vegetables® 25.91+23.73 35.56 +29.08 35.66 +35.004 p=0.001
Meat? 45.08 +40.08 51.28 +54.53 37.49+25.35 p=0.003
Dairy products® 38.89 +30.09 32.37+£28.94 36.63+£31.43 p=0.097
Bread and cereals 63.09 +40.40 64.54 +42.96 58.81+35.5 p=0.298

@ Cakes and cookies, fast food, snacks, butter and margarine, soft drinks, sweets, sugar, cream, olive oil, hydrogenated oils and non-hydrogenated
oils; b fresh fruits and natural juices; © salad, raw and cooked vegetables; d eggs, meat, visceral meet, chicken, fish, shrimp; € low-fat and high-fat dairy;
fcomplete bread and cereals, refined grains and potatoes; SD — standard deviation; * ANOVA test.

Table 3. Physical activity levels and energy expenditure in BMI groups based on IPAQ

Over
n=218

Normal
n=164

n (%)

Physical activity
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Light activity 99 (45.4) 105 (48.2) 65 (39.6) p=0.271
Moderate activity 72 (33.0) 78 (35.8) 68 (41.5)

Severe activity 47 (21.6) 35(16.1) 31(18.9)

Energy expenditure per week (Calorie) (min/week) 2238 (4518) 1727 (8417) 1948 (0518) **p=0.251

* Chi-square test; ** ANOVA test.

Table 4. Correlation between BMI and WHR with the demographics, nutritional pattern and physical activity of participants

Variable BMI WHR
r r
Age 0.237** <0.001 0.077 0.058
menopausal age -0.153 0.134 0.002 0.988
ethnicity 0.071 0.083 0.078 0.055
accommodation state 0.058 0.155 -0.054 0.189
using ocp 0.082* 0.044 0.098%** 0.016
general health -0.143** <0.001 -0.124** 0.002
Intake food groups
oils and sweets -0.150** <0.001 0.064 0.115
fruits 0.024 0.560 -0.179** <0.001
vegetables 0.081* 0.048 -0.124** 0.002
meat -0.037 0.370 0.22 0.592
dairy -0.034 0.407 0.03 0.458
bread and cereals -0.027 0.506 0.017 0.674
Physical activity level
light -0.042 0.307 0.07 0.088
moderate -0.016 0.699 0.055 0.182
severe 0.004 0.923 -0.057 0.164

* p<0.05; ** p<0.01.

There were significant differences between the three groups
of BMI in terms of nutritional habits, including consumption of
oils and sweets, meat, vegetables and fruits (p < 0.05); however,
this was not the same for the dairy, bread and cereal groups.
Consumption of foods on the top of the food pyramid was high-
er in the obese and overweight groups (Table 2).

However, the mean score of IPAQ was not significantly dif-
ferent between the three groups (Table 3).

The relationship between age and BMI was positive (r=0.24,
p <0.001). Moreover, a positive correlation between taking OCP
with BMI (r = 0.082, p = 0.044) and WHR (r = 0.098, p = 0.016)
was witnessed. Furthermore, the correlation between general
health and BMI (r =-0.143, p < 0.001) and WHR (r=-0.124, p =
0.002) was significant. There was also a significant negative cor-
relation between the consumption of oils and sweets with BMI
(r=-0.150, p < 0.001) and a negative correlation between fruits
and vegetables with WHR, respectively (r = - 0.179, p < 0.001

and r =-0.124, p = 0.002). There was no significant relationship
between BMI and consumption of other food groups (Table 4).

Discussion

In the present study, the relationship between some im-
portant demographics, nutritional pattern and physical activ-
ity level with overweight and obesity was studied in a popula-
tion of middle-aged women in an urban megacity. The findings
showed that 73% of the population aged 30-65 years old was
overweight and/or obese (both 36.5%). The prevalence of over-
weight and obesity was lower than that of women in the city of
Islam Shahr [15] and the Tehran province [22]. The prevalence
of obesity in American women was reported as 35.8% [23], and
in Japanese women, this was 17.4% [24], which are less than the
prevalence of obesity in Ahvazian women. In Canada, 62% of



adults are above normal weight, and 1in 4 is obese [25]. The dif-
ferences can partly be related to different sampling, age range
and survey method, as well as demographic, economic and
lifestyle differences. The results also showed that BMI signifi-
cantly increases with age and daily snack consumption, which is
consistent with the results of a study by Mazlooumzadeh et al.,
in which there was a significant positive relation between over-
weight/obesity with gender and age [26]. In the present study,
as the dimension of the family increased, the prevalence of obe-
sity was elevated, i.e. 68.9% of women with normal BMI had
a family dimension of 1 to 4, while about half of obese women
came from a family of more than 5 members. These findings
are in line with the study by Mohammadi et al., which showed
a relationship between BMI and family dimension [27].

There was an inverse relation between overweight and obe-
sity with educational level. In adult Japanese women, a lower
education level was positively associated with being overweight
and obese (OR 1.67 for overweight and OR 2.66 for obese wom-
en [28]), which could be due to the high level of awareness, nu-
tritional knowledge and a healthier lifestyle in educated people.

In Sweden, obese and overweight groups were also less
educated than the group of normal weight [13]. There was also
a significant relationship between employment and BMI; house-
wives had higher BMI than employed women. This could be due
to the lower level of education for housewives. The results of
Sotoudeh et al. showed that women with a lower level of educa-
tion and housewives had higher BMI [12]. In Sweden, obese and
overweight people were also more likely to be unemployed [13].

The study of Motlagh et al. that assessed the BMI of 5 eth-
nic groups of Iranian students and its relationship with some
personal and familial variables showed that the highest rates
of overweight and obesity were seen among the Arab tribes,
and the lowest was in the Sistani ethnic group. In our study, the
highest rate of overweight and obesity were observed in the
Fars ethnic group, which did not coincide with the Motlagh et
al. study [29]. This discordance may be due to the fact that more
Arabian women were housewives and had more activity than
Fars people.

We also showed that an increase in the number of obese
people in the family elevated the incidence of obesity, i.e. more
than half of obese women had obese individuals in their fam-
ily, which was comparable to a study by Watanabe et al. that

showed that to prevent children’s overweight/obesity, there
should be a focus on shaping some behaviours in family envi-
ronments, including regular mealtimes that need to be targeted
among family members [30].

We found no significant correlation between BMI and physi-
cal activity level. However, Abdollahi et al. showed a high rate
of obesity and overweight in women that were not engaged in
any physical activity programmes (82.7%) or those who exer-
cises less than 2 hours a week (35.1%) [31]. In another study,
the amount of physical activity was seen as important in reduc-
ing metabolic syndrome risk in older adults with obesity [32].
In a study in Poland, patients after a liver transplant showed an
insufficient level of physical activity [14].

There was also a significant negative correlation between
the consumption of oils and sweets with BMI and a negative
correlation between fruits and vegetables with WHR. Another
study reported that obesity and overweight have a direct cor-
relation with weight gain and different nutritional habits [5].

Strengths and limitations of the study

The strength of the study was the size of the study group;
however, because of the wide range of women aged from 30 to
65 years and also because of the high cost, blood tests for hor-
monal abnormalities of obesity were not performed.

Conclusions

Considering a high rate of obesity and overweight and their
determinants as nutritional habits, employment and education-
al level, providing and implementing educational programmes
for promoting a healthier lifestyle for women, including nutri-
tional habits to limit the consumption of fast food, red meat and
bread and increasing the consumption of fruits, vegetables and
dairy products, are recommended.
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