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ABSTRACT:-Background: Obesity has altered to be a major global health challenge due to considerable
increase in prevalence as well as being contributing factor for main noncommunicable diseases. This study aims
to identify the prevalence and associated factors of obesity in Kabul city.

Methods and Materials: The study was conducted using WHO STEPwise approach among adults of age group
of 25-70 years in November 2015 in Kabul city. Demographic, socioeconomic and behavioral variables
collected using structured questionnaire. The Body Mass Index (BMI) was calculated by measuring height and
weight. Biochemical markers were tested by using blood serums collected from the field. Data was analyzed
using SPSS v.20.

Results: Out of 1172 study subjects, 599 (51.1%) were females and 573 (48.9%) males. Illiteracy was 49.6%,
77.5% were married, 8.1% were smokers and 9.8% were mouth snuff users. The prevalence of overweight was
36.9% with differentiation of male 32.7% and female 41.2% and the prevalence of obesity was 20.6 % with
differentiation of obesity stage I, 14.8% obesity stage |1, 4.2% and obesity stage I11, 1.6%. The overall mean of
BMI was 26.22+5.39 while there is much difference in terms of females (27.33+6.07) and males (25.07+4.28).
At multivariate level the factors such as age, gender, central obesity, blood pressure, physical activity and
frequency of taking fruits were independently associated with obesity.

Conclusions: This study presented high prevalence of obesity as well as overweight in urban setting of Kabul
city. It is recommended of focusing on interventions to prevent and control obesity among adult populations
mostly females in Kabul city.
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l. INTRODUCTION

Obesity has altered to be a major global health challenge due to considerable increase in prevalence as
well as being contributing factor for main noncommunicable diseases. Globally it is estimated that more than 2
billion people are overweight and one third of them obese. The proportion of adults with overweight and obesity
increased between 1980 and 2013 from about 29 to 37% in men and from about 30 to 38% in women [1].
Obesity as a complex and multifactorial disease arises from the interactions between genetic, environmental and
behavioral factors and contributes to global burden of chronic diseases of all ages and socioeconomic groups [2,
3]. The problem is worldwide affecting developed and developing countries. In low-income countries, obesity
mostly affects middle-aged groups and specially women; whereas in high-income countries it affects both sexes
and all ages [4]. The main factors associated with obesity and overweight are age, gender, urbanization,
education status, economic status, marriage, physical activity, smoking, and alcohol consumption and diet [5-8].
In the Eastern Mediterranean Region the prevalence of obesity among adolescents ranges from 15% to 45%
with more occurrences in women versus men [9]. While a decade review of data in same region showed that
obesity reached an alarming level with prevalence of overweight and obesity ranging from 25% to 81.9% [10].
For instance in Iran the prevalence of overweight and obesity was 40%, 35% respectively with significant
difference of age, gender, education level, economic status, and residence [11]. Recent studies in Kabul [12]
shows that the prevalence of obesity in age group of >40 years was 31.2% and in Jalalabad city [13], the eastern
city of the country, was 27.4%. Beyond these studies due to war and conflict very few information is available
on burden of non-communicable diseases including obesity and high priority is given to infectious diseases
while the country is suffering from double burden of diseases. This study aims to identify the prevalence and
associated factors of obesity in Kabul City.

1. METHODS AND MATERIALS
Population, setting and design
The Population from which the subjects were selected in the study were adult citizens (25-70) years of
Kabul city. The main study was a cross-sectional study conducted in November 2015 using the WHO STEP-
wise approach [14]. Using this dataset a descriptive and analytical study was performed to identify the
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prevalence of obesity and related risk factors in Kabul city. All permanent adults residents and household
members, including men and women who gave consent to participate were included in the study. Temporary
residents (resident < 6 months), inhabitants of institutionalized settings and insecure areas were excluded.

Sample Size and Strategy

As census is not conducted in last 38 years and the complete list of villages were not available, the
2015 Expanded Programme for Immunization (EPI) list of clusters was used as the sampling frame. Assuming
the highest prevalence (50%), 95% confidence interval (CI) and margin of error of 5%, a sample size of 385
subjects was calculated to be included in the study. However taking into account the proportion of other risk
factors and design effect of cluster sampling the final sample size was increased to (2 x 600) = 1200 for the city.
We used multistage cluster sampling. In the first stage, from the list we selected five districts using random
number of excel sheet. In the second stage from each selected district we randomly selected the 2 cluster; later
the overall sample of 1200 household distributed among these selected area conferring to the proportional to the
size of household number in each districts/ areas. Finally, the number of households in each area divided by the
sample size assigned for each areas and data collection started.

Data collection and Measurement

WHO STEPwise approach used for data collection by interviewers which covered information on
demographic, behavioral and physical measurements. Experienced and trained data collectors as couples (males
and females) were recruited and trained to fill the questionnaires, take anthropometric measurements, check
blood pressure and finally collect blood samples in the field. A household was defined as a group of people who
share the same food pot. According to plan one adult individual was selected from each household and in case
of more than one eligible person, we used random methods to select only one respondent. In cases of rejection
the interviewer approached the next alternate household. Anthropometric measurements including height and
weight were used to calculate body mass index (BMI). A BMI > 30 kg/m? was considered asobese, 25-30 kg/m?
as overweight and 18.5-25 kg/m? as normal weight [15]. A waist circumference of 94 cm for men and 80 cm for
women was defined as central obesity [16]. Systolic blood pressure (SBP) >140 mmHg and diastolic pressure
(DBP) > 90 mmHg were considered as hypertensive [17]. A fasting blood sugar of > 126 mg/dL was considered
as diabetes mellitus [18]. Blood samples were collected the next morning after the respondent had fasted for 10—
12 hours. Using Cry-vials the samples were coded with ID number of the questionnaire. On arrival in laboratory
all serum samples were stored at -80°C and later on were tested for triglyceride, cholesterol and glucose. The cut
off for total biochemical markers was determined as: cholesterol 190 mg/dL, LDL 100 mg/dL, HDL for male 40
mg/dL and female 50 mg/dL, and finally triglycerides 150 mg/dL. For this study a general approval was given
by the institutional review board (IRB) of the Ministry of Public Health and informed consent was taken from
each individual before the interview. The results of physical and biochemical measurements communicated to
required participants and the confidentiality of the information gathered was maintained.

Data Analysis

Data entry, management and analysis was done using Epi-info, version 7 and SPSS, version20.
Descriptive analyses were used to explain the socio-demographic, behavioral and life style characteristics of
study population. Means and standard deviations were used to describe the proportion or prevalence and chi-
squared tests and binary logistic regression were used to evaluate association of factors and obesity. Multivariate
analysis was conducted to identify the association of factors independently with obesity using body mass index.

1. RESULTS

After cleaning the dataset we conducted analysis of 1172 subjects in Kabul city with a mean age of
38.6+12.2 years. Out of these, 599 (51.1%) were females and 573 (48.9%) males. Description of variables in
table 1 shows that 49.6% illiterate, 77.5% were married, 8.1% were smokers and 9.8% were mouth snuff users.
According to the BMI classification for adult population in Kabul city the overall prevalence of overweight was
36.9% with differentiation of male 32.7% and female 41.2%. Moreover the overall prevalence of obesity was
20.6 % with differentiation of obesity stage |, 14.8% obesity stage 11, 4.2% and obesity stage 11, 1.6% (figure
1). The overall mean of body mass index was 26.22+5.39 while there is much difference in terms of females
(27.33+6.07) and males (25.07+4.28). Furthermore graphic distribution of body mass index for females and
males reflect the same pattern meaning that the peak is higher and there is more variation in females versus
males (figure 2). Besides 60% were centrally obese using waist circumference. Their employment status shows
that around 31.5% busy as housework and 15% were government or nongovernment employees. Cigarette
smoking and mouth snuff using was also prevalent among these adult citizens with pattern of 8.1% and 9.8%
respectively. On average subjects were taking fruits and vegetables 3.08+1.88 and 3.10+1.73 days per week.
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About 33.1% of study participants were using liquid fat and 52% were using solid fat in their kitchen.
Additionally 9.4% and 20.3% responded to practice strong and moderate physical activities during routine life
while 46.8% reported to have a sedentary life of reclining 3 hours or more per day. Nine percent (9.1%)
recorded as raised blood sugar, 30% had higher cholesterol and 41% had higher triglycerides. Furthermore high
level of low density lipoprotein (LDL) was 42.2% and high level of high density lipoprotein (HDL) were both
52% in both groups. The full description of these variables could be reviewed in table 2.At bivariate level we
conducted analysis of each factors with obesity. As showed in table 3, odds of being obese was consistently
increased as the age were increased. Similarly there was significant difference between mean age of those obese
and non-obese (p value=0.001). Males were 0.31 times less obese as compare to females (OR=0.31, 95%ClI:
0.23 — 0.43) which shows sex variation in obesity. Education level had significant association with obesity.
Literate were less likely to be obese as compare to illiterate (OR= 0.61, 95%CI: 0.45 — 0.82). The study found
significant relationship between marital status and obesity showing married group were 1.83 times (95%Cl: 1.07
— 3.12) more likely to be obese as compare to those who were single. Furthermore there was statistically
significant association between using tobacco in terms of smoking (OR= 0.43, 95%CI: 0.22 — 0.83) and using
mouth snuff (OR= 0.55, 95%CI: 10.31 — 0.97) and obesity. Although strong physical activity was not
statistically associated with obesity but we found such a significant association between moderate physical
activity and obesity (OR=1.48, 95%CI: 1.06 — 2.07). Frequency of taking vegetables had no significant
association with obesity but conversely frequency of taking fruits were associated with obesity (OR= 1.73,
95%Cl: 1.29 — 2.33). As reflected in table 4 we could not found significant association of taking table salt, type
of kitchen oil, diabetes mellitus and various groups of blood lipid biochemical and obesity. However those who
were hypertensive had 2.55 times (95%CI: 1.90 — 3.40) more odds of being obese. Furthermore centrally fatty
were associated with obesity (OR= 4.86, 95%Cl: 3.28 — 7.22). Finally we conducted multiple logistic
regressions to find independent association using biological as well as statistical significance. Factors such as
age, sex, central obesity, blood pressure, frequency of taking fruits and physical activity were independently
associated with obesity after controlling for other variables. For further details you are referred to table 5 which
shows results of multivariate analysis with adjusted OR and Confidence Intervals.

V. DISCUSSION

We found that the prevalence of both overweight and obesity (57.5%) was high in Kabul and one fifth
of the population (20.6%) were suffering from just obesity. In another study in adult population of >40 years
approximately 70 % of Kabul urban citizen were overweight and obese with close to one third of them are just
obese. Seemingly this finding is lower than other studies in Kabul and Jalalabad [12, 13] which it could be due
to being people well versed of healthy lifestyles. Furthermore this finding is supported by other studies as [5,
19-20]. Central obesity is another main finding from which is supported in earlier studies [5, 12-13]. These high
burden of obesity and overweight could combine and may contribute to high prevalence of honcommunicable
diseases. Age and gender as non-modifiable of factors have affected negatively the level of obesity at both level
of analysis. It means that by increasing age the level of obesity increased and female were more likely to be
obese. These findings are supported by Afghan, Pakistani as well as Turkish and other studies [6, 10-13 and 21-
23]. Blood pressure was also a contributing factor for obesity in this study which shows the factors occur in
combination. This independent significant association of obesity and blood pressure was supported by other
studies as well [5, 12-13]. The health education campaigns should be tailored to cover combination of factors
and mostly the higher age groups. Strong physical activity as a protective factor was associated with obesity,
however other proxies of physical activities have been recorded in literature to be negatively associated with
obesity and overweight [21-27]. Like other findings our study showed that frequency of taking fruits and rice
was independently associated with obesity. Therefore deterrent measures should promote physical activity along
with healthy diet to prevent and control this problem.Notwithstanding of these important findings we had
financial limitations to list all households ahead of implementations and security as a challenge caused us to
exclude some areas from the study. However the study reflects that the great proportion of adult citizens, mostly
women, are suffering from obesity which make them candidate for other noncommunicable diseases. Obesity is
a concurrent public health challenge with other risk factors that requires concerted interventions. Predominantly
the coexistence of obesity, blood pressure and diabetes provides a basis to explain the relationship and their
contribution to complicated noncommunicable diseases [28]. Health education and public awareness as cost
effective are direly needed.
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Table 1: Distribution of demographic characteristics of the study participants, Kabul city (N=1172)
Questions | Categorization | Frequency | Percentages
Age Groups
25-35 588 50.2
35-45 289 24.7
45-55 165 14.1
55+ 126 10.8
Gender
Female 599 51.1
Male 573 48.9
Education Level
Illiterate 575 49.6
Primary and unofficial 202 17.4
Secondary school 226 19.5
High school and over 118 10.2
Refused 38 3.3
Type of employments
Official Employees 173 14.8
Students 17 1.5
Private Business 55 4.7
Worker/Farmer 77 6.6
Jobless 61 5.2
Housework 368 31.6
Unable to work/DKN 415 35.6
Marital Status
Single 136 11.7
Married 897 77.5
Widow/Widower 54 4.7
Divorced 6 0.5

Figure 1: Classification of body mass index (BMI)
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Figure 2: Histogram distribution of body mass index by gender
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Table 2: Distribution of behavioral risk factors among the study participants, Kabul city (N=1172)
Questions | Categorization | Frequency | Percentage
Smoking (cigarette)

No 1075 91.9

Yes 95 8.1
Using of mouth snuff

No 1052 90.2

Yes 114 9.8
Intake of fruits ( days per week)

<3 750 66.4

>3 380 33.6
Intake of vegetables (days per week)

<3 756 65.3

>3 402 34.7
Use of kitchen oil (type)

Liquid 388 33.3

Solid 607 52.1

Both 165 14.2
Vigorous Physical Activity

No 1057 90.6

Yes 110 9.4
Moderate Physical Activity

No 930 79.7

Yes 237 20.3
Sedentary lifestyle (hours per day)

< 3 hours 597 53.2

> 3 hours 525 46.8
Total Cholesterol

<190 mg/dL 817 69.7

> 190 mg/dL 355 30.3
Low Density Lipoprotein (LDL)

<100 mg/dL 678 57.8

>100 mg/dL 494 42.2
HDL ( borderline 40 mg/dL for male and 50mg/dL for female)

>40 and 50mg/dL 563 48

<40 and 50mg/dL 609 52
Triglycerides
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<150 mg/dL 691 59
>150 mg/dL 481 41
Table 3: Bivariate analysis of bio demographic and socio-economic factors and Obesity among
study participants in Kabul Afghanistan

Questions | Categorization | BMI<30 | BMI[J30 | Odds Ratio | C195% LL | Cl 95% UL
Age in years

25-35 497 (84.5) 91 (15.5) 1 Reference

35-45 207 (71.6) 82 (28.4) 2.164 1.54 3.038

45 - 55 122 (73.9) 43 (26.1) 1.925 1.273 2.91

55 and over 100 (79.4) 26 (20.6) 1.42 0.873 2.308
Gender

Female 423 (70.6) 176 (29.4) 1 Reference

Male 507 (88.5) 66 (11.5) 0.313 0.229 | 0.427
Level of education

Iliterate 435 (75.7) 140 (24.3) 1 Reference

Literate 456 (83.5) 90 (16.5) 0.613 0.456 | 0.824
Marital Status

Single 119 (87.5) 17 (12.5) 1 Reference

Married 711 (79.3) 186 (20.7) 1.831 1.074 | 3.121
Smoking

No 843 (78.4) 232 (21.6) 1 Reference

Yes 85 (89.5) 10 (10.5) 0.427 0.218 | 0.836
Snuffing

No 826 (78.5) 226 (21.5) 1 Reference

Yes 99 (86.8) 15 (13.2) 0.554 0.315 | 0.972
Strong Physical Activity

No 831 (78.6) 226 (21.4) 1 Reference

Yes 95 (86.4) 15 (13.6) 0.581 0.33 | 1.021
Moderate Physical Activity

No 751 (80.8) 179 (19.2) 1 Reference

Yes 175 (73.8) 62 (26.2) 1.486 1.066 | 2.073
Sedentary lifestyle in hours daily

< 3 hours 481 (80.6) 116 (19.4) 1 Reference

> 3 hours 410 (78.1) 115 (21.9) 1.163 0.871 | 1.554
Fruits serving days per week

< 3 days 619 (82.5) 131 (17.5) 1 Reference

>3 days 278 (73.2) 102 (26.8) 1.734 1.291 | 2.329
Vegetables serving days per week

< 3 days 600 (79.4) 156 (20.6) 1 Reference

>3 days 317 (78.9) 85 (21.1) 1.031 0.766 | 1.388

Table 4: Bivariate analysis of pathophysiologic factors and obesity among study participants in

Kabul city Afghanistan

Questions | Categorization [ BMI<30 | BMI[ 130 | Odds Ratio | C195% LL | Cl 95% UL
Taking Table Salt

No 660 (80.3) | 162 (19.7) |1 Reference

Yes 204 (77.3) | 60 (22.7) 1.198 0.857 | 1.675
Taking type of oil kitchen

Liquid 316 (81.4) | 72 (18.6) 1 Reference

Solid 474 (78.1) | 133 (21.9) | 1.231 0.894 | 1.696
Central Obesity

No 396 (92.5) | 32 (7.5) 1 Reference

Yes 534 (71.8) | 210(28.2) | 4.867 3.282 | 7.217

Diabetes Mellitus
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No 852 (80) 213 (20) 1 Reference
Yes 78 (72.9) 29 (27.1) 1.487 0.946 | 2.337
Blood Pressure
No 671(84.6) | 122(154) |1 Reference
Yes 259 (68.3) | 120(31.7) | 2.548 1.907 | 3.405
Total Cholesterol
<190 mg/dL 654 (80) 163 (20) 1 Reference
> 190 mg/dL 276 (77.7) | 79(22.3) 1.148 0.848 | 1.555
Low Density Lipoprotein (LDL
<100 mg/dL 534 (78.8) | 144(21.2) |1 Reference
>100 mg/dL 396 (80.2) | 98(19.8) 0.918 0.688 | 1.224
High Density Lipoprotein (HDL)
<40 and 50mg/dL | 479 (78.7) | 130(21.3) | 1 Reference
>40 and 50mg/dL | 451 (80.1) | 112(19.9) | 0.915 0.689 | 1.215
Triglycerides
<150 mg/dL 557 (80.6) | 134(19.4) |1 Reference
>150 mg/dL 373 (77.5) | 108 (22.5) | 1.204 0.905 | 1.601
Table 5: Multivariable analysis of risk factors and obesity among study participants in Kabul city
Afghanistan
Questions | Categorization | Adjusted Odds Ratio | CI195% LL | C195% UL | P Value
Age groups
25-35 1 Reference
35-45 1.738 1.189 2.542 <01
45-55 1.325 0.825 2.129 0.245
55 and over 1.108 0.638 1.923 0.715
Sex
Female 1 Reference
Male 0.453 0.32 | 0.641 [ <001
Central Obesity
No 1 Reference
Yes 2.3 1.556 | 3.399 [ <001
Blood Pressure
No 1 Reference
Yes 1.957 1.395 | 2.746 | <001
Fruits taking in days per week
< 3 days Reference
>3 days 1.707 1.242 | 2.347 | <01
Strong Physical Activity
No 1 Reference
Yes 0.507 0.263 | 0.977 [ <05
Taking rice in days per week
< 3 days Reference
>3 days 1.334 0.97 | 1.833 | 0.076
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