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Background: Central obesity (CO) is a medical problem in which extra fat is accumulated in the abdomen and stomach extent
that it may harm health. Furthermore, previous studies in Ethiopia predominantly relied on body mass index used to measure
obesity and do not show distribution of fat. However, there is a paucity of information on the measurement of central obesity using
waist circumference and associated factors in Ethiopia particularly in the study area. Hence, the purpose of this study is to assess
the prevalence of central obesity and associated factors among urban adults in Dire Dawa, administrative city, Eastern Ethiopia.
Methods: A community-based cross-sectional study was conducted among 633 adults in selected kebeles of administrative city from
October 15 to November 15, 2020. A multistage and systematic sampling procedure was used to select study participants. Central
obesity is defined as a condition with waist circumference ≥83.7 cm for men and ≥78 cm for women with or without general obesity
(GO). Odds ratio along with 95% confidence interval was estimated to identify factors associated with central obesity using multiple
logistic regression analysis.
Results: The overall prevalence of central obesity was 76.1%; at 95%CI (73%, 80%). Associated factors of central obesity were age 45 years
and above [AOR = 3.75, 95% CI (1.86, 7.55)], being female [AOR = 2.52, 95% CI: (1.62, 3.94)], alcohol consumption [AOR = 2.61, 95%
CI: (1.69, 4.05], physical inactivity [AOR= 2.05, 95%CI: (1.23, 3.42)], and two hour andmore time spent onwatching television [AOR= 3.30,
95% CI: (1.59, 6.82)].
Conclusion: The study shows central obesity was high in the study area. Age 45 years and above, being females, married, physically
inactive, alcohol consumption, and spending a long time watching television was associated with central obesity. Having regular
physical activity, limiting alcohol drinking, and limiting time spent watching television were recommended to prevent central obesity
and associated risk among adults.
Keywords: central obesity, prevalence, associated factors, Eastern Ethiopia

Plain Language Summary
Central obesity (CO) is a health problem in which extra fat is collected in the abdomen and stomach extent that it may harm health
and/or increase health complications. Obesity is now a worldwide epidemic, with an estimated 57.8% of adults, expected to be
classified obese by 2030, according to the World Health Organization.

Participants were asked to report their frequency of consumption number of times consumed weekly. Household Food Insecurity
access scale (HFIAS) was used to measure the reference period of four weeks to assess nutritional intake of individuals using FAO-
FANTA III and the level of physical activity was measured from the Global Physical Activity Questionnaire analysis guide. The food
frequency questionnaire (FFQ) was modified from the WHO-STEP wise approach to assessing the dietary habits of the study
population. The FFQ consisted of 12 food groups.
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Of the total 633 study participants, the data was collected from 611 study participants which yield a response rate of 96.5%. Of
these, more than one-third of the study participants, 435 (71.2%) were females, and more than half of the study participants, 383
(62.7%) had family size 4 and more and with the mean (+SD) age of the respondents were 37.6 (+12.08).

The prevalence of central obesity was significantly higher among females than males (57.1% vs 19%) correlates of central obesity
found to be Age 45 years and above, being female, alcohol consumption, physical inactivity, and two hours and more time spent on
watching television.

In Conclusion, the results revealed a high prevalence of central obesity among adults of Dire Dawa. In this population. Promotion
of having regular physical activity, limiting alcohol drinking, and time spent watching television was recommended to prevent central
obesity and associated risk among adults.

Background
Central obesity (CO) also known as abdominal or visceral obesity is a medical problem in which excess fat has
accumulated in the abdomen to the extent that it may harm health and/or increase medical problems.1

Obesity is nowadays a universal epidemic, with a probable 57.8% of adults, estimated to be classified obese by 2030,
by the World Health Organization,2,3 and the prevalence in Africa is estimated at 20–50% by 2025.4

Ethiopia is also one of the lower-income countries in Africa experiencing a double burden including malnutrition and
moving from underweight to overweight/obesity especially in urban Setting.5 According to the 2014 estimation of WHO,
1.2% of men and 6.0% of females were either overweight or obese in Ethiopia. Between 1997 and 2016, the collective
prevalence in the country increased significantly from 2.6 to 6.9% in females and, from 0.6 to 1.9% in males,6 and
according to the EDHS 2011 found that the prevalence of overweight and obesity for urban settings was 12.1% and 2.8%,
respectively.7

Worldwide have faced a growing “epidemic” of abdominal obesity (AO).8 The prevalence of this form of obesity is
growing extremely in industrialized countries as well as in unindustrialized countries.9

In developed countries, the prevalence of abdominal obesity shows dramatically increasing for instance in Germany,
Spain, and the United States of America it was found to be 33.9%,36%, and 56% respectively.10–12 Another different
study shows, in the United States of America, an increase over time, 46.4% among men and females is 65.4%. In China,
enlarged from 8.5 to 27.8% among males and from 27.8 to 45.9% females, in Nigeria increased from 3.2 among males to
39.2 among females.12–14

Whereas central obesity ranges from 24.4% in Dilla, to 41.7% in Mekelle. It is 33.5%, 37.6% in Addis Ababa and
Gondar respectively.15–18

Several factors are associated with central obesity. These include genetic factors, socio-economic factors, behavioral
and environmental factors.8 Disbursement of body fat is known to be a more independent and potent factor of disease and
death, than total adiposity.

Obesity is known to be associated with many health circumstances.19 However, central obesity is directly
associated with increased Visceral abdominal fat and associates highly with hypertension, diabetes, dyslipidemia,
metabolic syndrome, and coronary heart disease independent of body mass index (BMI) and it is a significant
predictor.20

Central obesity is related to death and illness, bigger disability, reduced quality of life, and increased health
expenses.21–25

Sedentary lifestyle, energy-reach diets, increasing urbanization, and changing modes of transportation are driving
factors for a growing of abdominal obesity, which is associated with an increased cardiovascular risk.6,26

Validated measures of obesity and body fat include; Body mass index (BMI), the waist-height ratio (WHtR), waist-
hip ratio (WHpR), and waist circumference (WC),27 and Advanced highly sensitive diagnostic tools like Computed
tomography (CT), Magnetic resonance and Dual Energy X-ray Absorption (DEXA) are available, due to high cost and
technical difficulties, this is not feasible method to be used for the general population as an epidemiological tool.28 Neck
Circumference (NC) emerges as a novel, simple, and discrete upper body measurement which differentiates between
obese and non-obese.27 Moreover, several studies demonstrated the validity of NC as a measure of metabolic syndrome
(MetS), as it correlates positively with the classical anthropometric indices such as BMI, WC, and WHtR.29
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A comparative evaluation of waist circumference, weight-to-hip ratio, and BMI showed that waist circumference was
presuming to both weight-to-hip ratio and BMI in the estimate of single and various cardiovascular illness risk factors.30

Like many developing countries, Ethiopia is facing the costs of epidemiologic, demographic, financial, and nutrition
changes which continue to favor the emergence of an epidemic of chronic non-communicable diseases.31

Studies in Ethiopia show that the increasing occurrence of hypertension, diabetes, and death from chronic NCDS
stated supports the evidence that Ethiopia is facing the disease burden observed in other Sub-Saharan African countries.32

Even though some studies which were conducted in different parts of Ethiopia represent the presence of high
prevalence of overnutrition (overweight or obesity) among adults, predominantly relied on BMI as a measure of obesity
or overweight among adults, however, BMI does not distinguish weight gain due to extra fat accumulation or high
muscle mass in the body.33

Moreover, central obesity alone can help to determine the risk of getting obesity-related disorders/cardiometabolic
risks. However, to the best of our knowledge, there has been little literature about the prevalence of central obesity and
associated factors in Ethiopia.

Hence, this study aims to assess the prevalence of central obesity and factors among urban adults in Dire Dawa,
administrative city, Eastern Ethiopia.

Methods and Materials
Study Setting and Design
A community-based cross-sectional study was used in Dire Dawa city Administration from October 15 to November 15,
2020.

Dire Dawa is located at a distance of 550 Km from Addis Ababa, the capital city of Ethiopia. The Dire Dawa
administrative council consists of nine urban and thirty-eight rural kebeles. According to Central Statistical Agency34 in
2013, the total population of the administration was 405,444 of which 263,827 were urban population, and Adult is 52%
out of the urban population.35

Population and Eligibility Criteria
All adults aged 18 years and above who live in Dire Dawa urban kebeles were the source population. Adults aged 18 and
above who were living in randomly selected urban kebeles in Dire Dawa were the study population. Adults aged 18 years
and above who existed in Dire Dawa for greater than six months before the survey were included in the study. Those
adults critically ill, pregnant women, adults with complicated medical problems, and who were physically disabled were
excluded from the study since it could lead to difficulty in the measure anthropometry.

Sample Size Determination and Sampling Procedure
The sample size was calculated using both single and double population proportion formula,

n ¼ zα=22P 1� Pð Þ

d2

Then with the following assumptions; 50% expected prevalence of central obesity among adults, Confidence level to
be 1.96 and level of significance (α=5%), degree of precision (d) 0.05, and 10% for non-response, and design effect 1.5.
Hence, yielding the final sample size of 633. While the sample size for the double population proportion was estimated
using the sample size for a cross-sectional study to compare the risk of central obesity for factors under Epi-info version
7.3.2 software. We assumed a 95% confidence level, 80% power, exposed to an unexposed sample ratio of 1. Finally
taking the larger sample size estimated based on the above calculations, a total of 633 adults sample were required for
these study.

The multistage sampling procedure was used in this research; at stage one, four kebeles were randomly selected from
the entire nine urban kebeles using the lottery method; at stage two, the household was selected after obtaining sampling
frame from each kebeles administration, and a total of 633 households were allocated to four selected kebele based on
proportional to their household size.
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Then, a systematic sampling technique was used to choose households to be visited for data collection. Interval (kth)
for choosing households was determined by dividing the number of households by the entire sample size. After
determining the kth interval i’e k=53, then the starting households between 1 and 53 is further selected by lottery
methods and finally, the next households were identified by systematically every 53th households from each kebele and if
there is above one suitable respondent were found in the selected household, only one respondent was chosen by lottery
method. In cases where suitable will be not found in the selected household, a revisit was done a minimum of three times,
and finally if they were not present considered as non-respondent.

Data Collection and Measurements
The data were collected through face-to-face interviewer-administered pretested structured questionnaires from an adult
living in sampled households. About information on sociodemographic characteristics, behavioral, nutritional, and
lifestyle characteristics, and health-related factors. The questionnaire was adapted from WHO-Step wise approach to
chronic disease risk factor surveillance, used after minor modifications for study environments,36 and other reviewed
literature. Data were collected in the morning, afternoon on works days, and weekend during which time eligible adults
were expected to be at home.

Data were collected by eight health care profession holding at least a BSc degree (trained health extension worker and
there was one supervisor assigned per two kebele).

Two days of intensive training were given for data collectors and supervisors on the questionnaire, interview
techniques, objective of the study, and how to keep privacy and confidentiality of the data gained from participants.

Household Food Insecurity access scale (HFIAS) was used to measure the reference period of four weeks to assess
nutritional intake of individuals using FAO-FANTA III37 and the level of physical activity was measured using the
Global Physical Activity Questionnaire analysis guide.38 The food frequency questionnaire (FFQ) was adapted from the
WHO-STEP wise approach to assessing the dietary habits of the study population. The FFQ consisted of 12 food groups.
Respondents were questioned to report their frequency of consumption of food items weekly. One usual week was
evaluated from the last 12 months.36 For dietary diversity, a simple sum of the number of food items has been
considered.39

A Dietary Diversity Score (DDS) was built by including the intake of the food groups for one week based on the
definition that it is the sum of food groups consumed over the reference period.

For instance, respondents who eat one item from each of the food groups at least once during the week would have
a high DDS.40

A minimum of two meters were kept between interviewers and interviewees. All participants put on their face masks
during an interview. Sanitizer and clean gloves were used while taking anthropometric data and before any forms of
contact with the study participants.

Anthropometric measurement was performed using the standards of the WHO protocol for computing waist
circumference. Waist circumference was measured using a non-stretchable fiber measuring tape.

The participants were requested to stand straight in a relaxed position with both feet together on a flat surface; one
layer of clothing was allowed.

Waist circumference was taken approximately at the center between the lower margin of the last palpable rib and the
top of the iliac crest measurements were done in triplicates, and the average was used to represent the WC of an
individual, with the subject standing at the end of gentle expiration.4

Operational/Standard Definition and Measurements
Central Obesity defined as specific for Ethiopian males and females is defined as a waist circumference (WC) ≥ 83.7 cm
for men and ≥ 78 cm for women with or without general obesity (GO).41 Physically activity level: If the total physical
activity metabolic equal min/week is at least 600 metabolic equivalent of task (MET)-minutes were considered as active,
and if the entire physical activity metabolic equivalent min/week is less than 600 MET minutes were considered as
inactive.38
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Wealth Index was a combined measure of a household’s accumulative living standards and calculated based on the
assumption of Principal component analysis (PCA), and those variables having a communality value >0.5 were used to
produce a factor score. Accordingly, households were categorized into three wealth terciles for further analysis.

Ever Smoking: Individuals considered cigarette smoking at least once or daily in their lifetime.42 Current Alcohol
intake is defined as having consumed alcohol at least once in the past 30 days.43

Khat Chewing is defined as individually considered chewing khat at least once in the 30 days preceding44 High DDS
is defined as the highest tertile of the one-week count intake food group, and Low DDS is defined as the lower two
tertiles of the one-week count intake food group.40

Self-reported NCD is defined as Doctor has told you that suffered from this disease and/or advised treatment for the
same.45

Data Processing and Analysis
The data’s Completeness and consistency were checked manually. Then data were entered into Epi- data version v3.1
statistical software; after the data were cleaned by checking for errors, impossible or doubtful values, and inconsistencies
that might be due to coding or data entry errors were exported to SPSS version 20.0 software packages for analysis.
Frequency distribution was generated in which the outliers and missing data were identified before further analysis.

Preliminary data analysis included descriptive statistics, ie, means and standard deviations for continuous variables
and frequencies, tables, graphs, and percentages for categorical variables which describe the population characteristics.

Simple logistic regression analyses were done to identify the association between the independent variable and the
outcome variable then-candidate variables were selected for the final model at p-value ≤ 0.25. Finally adjusted odds ratio
(AOR) along with 95% CI were estimated to identify predictors of central obesity using multiple logistic regression
analysis. The level of statistical significance was declared at a p-value < 0.05.

Ethical Consideration
Ethical approval was obtained from the Research Ethical Review Committee of Dire Dawa University. Then, to get the
required support, a formal letter was written from the college of medicine and health science to the Dire Dawa
administrative health bureau.

To get permission for starting data collection in the community, a further supportive letter was obtained from the Dire
Dawa regional health bureau for each kebele. Voluntary written and signed consent was obtained from each study
participant after informing the objective, confidentiality, right to withdrawal, benefit, and risks of the study and that this
study was conducted following the Declaration of Helsinki.

The interviewers were wearing face masks. Reasonable physical distance was kept between the involved individual
during data collection.

Results
Sociodemographic Characteristics
A total of 633 study participants, the data were obtained from 611 study participants which yield a response rate of
96.5%. Of those, more than one-third of the study respondents, 435 (71.2%) were females, and more than half of the
study respondents, 383 (62.7%) had family size 4 and more and with the mean (+SD) age of the respondents was 37.6
(+12.08). Nearly half of the study participants 297 (48.6%) were Amhara ethnic group. Three hundred - ninety six of the
participants were the marital status of married and nearly half of study participants 308 (504.4%) were Orthodox
religious followers.

Almost half of the study respondents 287 (47%) were attended college and above level education, more than one-third
of study.

Respondents were high-level wealth index tercile 292 (47.8%), and around one third 210 (34.4%) of the study
participants were the low level of wealth tercile, more than half of study participant 444 (72.7%) were food secured and
180 (29.5%), were daily laborer (Table 1).
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Table 1 Sociodemographic and Economic Characteristics of the Respondents Among Adults in Dire Dawa,
Eastern Ethiopia, 2020 (n=611)

Variable Categories Frequency Percent

Sex Male 176 28.8

Female 435 71.2

Age 18–29 152 24.9

30–44 309 50.6

≥45 150 24.5

Educational Status No Formal Education 80 13.1

Primary Education 66 10.8

Secondary or High school 178 29.1

College and above 287 47.0

Marital Status Single 114 18.7

Married 396 64.8

Separated/Divorced 51 8.3

Widowed 50 8.2

Religion Protestant 47 7.7

Muslim 252 41.2

Orthodox 308 50.4

Catholic 4 0.7

Ethnicity Oromo 232 38.0

Somali 40 6.5

Amhara 297 48.6

*Others 42 6.9

Occupational Status Unemployed 116 19.0

Employed 136 22.3

Merchant 101 16.5

Daily Laborer 180 29.5

Housewife 64 10.5

**Others 14 2.3

Family size <4 383 62.7

≥4 228 37.3

Wealth Index Low 210 34.4

Medium 109 17.8

High 292 47.8

HH Food security status Food secure 444 72.7

Food insecure 167 27.3

Note: *Others were Gurage 26(4.2%), Hadare 5(0.8%), Tigray 4(0.65%), and Hadiya 3(0.49%), **Others were drivers 14(2.29%).
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Prevalence of Central Obesity
The overall prevalence of central obesity was found to be 76.1%; at 95% CI: (73%, 80%).

The prevalence of central obesity was significantly higher among female than male (57.1% (95% CI: 53–61% vs 19%
(95% CI: 15%, 22%), respectively), and the difference is statistically significant (X2 (df)= 14.1310 (1), p< 0.001)
(Figure 1).

Factors Associated with Central Obesity
Age, sex, marital status Alcohol Consumption, watching television, physical activities, wealth index, and occupational status
were significantly associated factors with central obesity in binary analysis at p≤0.25. Of these variables, age, sex, marital
status, Alcohol Consumption, watching television, and physical activities were statistically significant in multivariate analysis
at p<0.05 (Table 2). The results of multivariable logistic regression analysis:- age above 45 years, were 3.75 times more likely
to be centrally obese than those younger18–29 age [AOR=3.75, 95% CI (1.86,7.55)], female participants were 2.52 times more
likely to be centrally obese than males [AOR=2.52, 95% CI (1.62, 3.94)], participants who consumed alcohol are 2.61 times
more likely to be centrally obese than who do not consume alcohol [(AOR=2.61,95% CI (1.68, 4.05)]. Marital status, being
married were 2.07 times more likely to develop centrally obese as compared to single [(AOR=2.07,95% CI (1.23, 3.49),
Physically inactive individuals were 2.05 times more likely to have central obesity than physically active [AOR=2.05,95% CI
(1.23, 3.42)]. Participants who spent 2 hours and above time watching television were 3.30 times more likely to be centrally
obese than those who never watch [(AOR=3.30, 95% CI (1.59, 6.82)] (Table 3).

Discussion
The prevalence of central obesity in this study was 76.1%. Our study found that age, gender, alcohol consumption,
physical inactivity, marital status, time used to watch Television, were a predictor of central obesity. This shows a high
burden of unapparent illness related to central obesity which increases the risk of a consequent problem. The prevalence
of central obesity reported in this study was higher than the results of the study conducted in Ethiopia, like northwest
Gondar,15 Addis Ababa,16 Dila,17 Mekelle,18 India,46 Eastern Sudan,47 Tanzania,48 Uganda,49 West Africa,50 south-
eastern Nigeria51 Spain,52 South China,53 and North China.54 This finding is in line with a study done in Northwestern
Iran,55 the possible justification for these discrepancies might be attributed to the sociodemographic difference of the
study population.56,57 Besides, the residence of the participants might also be one possible reason for the discrepancy in
the study findings. This means that individuals who existed in urban areas and industrialized countries are at higher risk

Figure 1 Prevalence of central obesity by sex among adults in Dire Dawa City, Eastern Ethiopia. (n = 611).
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Table 2 Factors Associated with Central Obesity Among Adults on Simple Logistic Regression Analyses, Dire Dawa, Eastern Ethiopia,
2020. (n=611)

Variables Categories Central Obesity COR, 95%(CI) P-value

Obese Non-Obese

Age in years 18–29 99(21.3%) 53(36.3%) 1 1

30–44 238(51.2%) 71(48.6%) 1.80(1.72,2.75) 0.007*

≥45 128(27.5%) 22(15.1%) 3.12(1.78,5.46) 0.000*

Sex Male 116(24.9%) 60(41.1%) 1 1

Female 349(75.1%) 86(58.9%) 2.10(1.42,3.10) 0.000*

Marital status Single 69(14.8%) 45(30.8%) 1 1

Married 319(68.2%) 77(52.7%) 2.70(1.72,4.24) 0.000*

Separated/divorced 40(8.6%) 11(7.5%) 2.37(1.10,5.10) 0.027*

Widowed 37(8%) 13(8.9%) 1.85(0.89,3.87) 0.099

Wealth index Poor 174(37.4%) 36(24.7%) 1 1

Medium 85(18.3%) 24(16.4%) 0.73(0.41,1.30) 0.292

Rich 206(44.3%) 86(58.9%) 0.50(0.32,0.77) 0.002*

Occupational status Unemployed 82(17.6%) 34(23.3%) 1 1

Employed 112(24.1%) 24(16.4%) 1.94(1.073.51) 0.030*

Merchant 86(18.5%) 15(10.3%) 2.38(1.21,4.70) 0.012*

Daily Laborer 122(26.2%) 58(39.7%) 0.87(0.53,1.44) 0.797

Housewife 52(11.2%) 12(8.2%) 1.80(0.85,3.78) 0.123

Others 11(2.4%) 3(2.1%) 1.52(0.40,5.79) 0.539

Current Alcohol consumption Yes 230(49.5%) 41(28.1%) 2.51(1.67,3.76) 0.000*

No 235(50.5%) 105(71.9%) 1 1

Time used to Watch television None 36(7.7%) 19(13%) 1 1

<2hr 184(39.6%) 80(54.8%) 1.21(0.66,2.24) 0.54

≥2hr 245(52.7%) 47(32.2%) 2.75(1.45,5.20) 0.002*

Physical activity status Active 59(12.7%) 36(24.7%) 1 1

Inactive 406(87.3%) 110(75.3%) 2.25(1.42,3.59) 0.001*

Skipping breakfast Yes 189(40.6%) 72(49.3%) 0.70(0.84,1.02) 0.065

No 276(59.4%) 74(50.7%) 1 1

Hypertension Yes 61(13.1%) 11(7.5%) 1.85(0.95,3.63) 0.072

No 404(86.9%) 135(92.5%) 1 1

Diabetes mellitus Yes 32(8.9%) 12(8.2%) 0.83(0.41,1.65) 0.586

No 433(93.1%) 134(91.8%) 1 1

(Continued)
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of getting central obesity due to their overconsumption of processed and energy-dense foods more frequently than that of
the rural peoples.57,58

As an individual eats high energy containing diet, the metabolic pathway shifts into an anabolic process, including fat
biosynthesis, and in turn leads to an increase of fats in the circulatory system and the need to store it to maintain the
metabolic activities,58,59 Then, the extra fat will be accumulated in adipose tissue with the limitless manner and will
influence people into the risk of becoming centrally obese.59

Moreover, the majority of the study respondents were female in the current study area. This may increase the
magnitude of central obesity in the current study. Another possible justification for the discrepancy may be the

Table 2 (Continued).

Variables Categories Central Obesity COR, 95%(CI) P-value

Obese Non-Obese

Comorbidity (HTN and DM) Yes 16(3.4%) 6(4.1%) 0.83(0.32,2.17) 0.706

No 449(96.4%) 140(95.9%) 1 1

Antiretroviral Yes 12(2.6%) 2(1.4%) 1.91(0.42,8.62) 0.402

No 453(97.4%) 144(50.7%) 1 1

Dietary Diversity score Low 193(41.5%) 53(21.2%) 1.25(0.85,1.83) 0.264

High 272(58.5%) 93(63.7%) 1 1

Time to recline per day <3 hour per day 270(58.1%) 77(52.7%) 1 1

≥3 hour per day 195(41.9%) 69(47.3%) 0.86(0.56,1.17) 0.258

Meal frequency Two or less 77(16.6%) 31(21.2%) 1 1

Three or more 388(83.4%) 115(78.8%) 1.36(0.85,2.17) 0.198

Food insecurity Secure 342(73.5%) 102(69.9%) 1 1

Insecurity 123(26.5%) 44(30.1%) 0.83(0.55,1.26) 0.384

Practice of meal eating Home 405(87.1%) 124(84.9%) 1 1

Out of home 60(65.8%) 22(15.1%) 0.84(0.49,1.42) 0.564

Ever Smoking Yes 65(14%) 22(15.1%) 0.92(0.54,1.55) 0.742

No 400(86%) 124(84.9%) 1 1

Khat chewing Yes 238(51.2%) 70(47.9%) 1.14(0.78,1.65) 0.495

No 227(48.8%) 76(52.1%) 1 1

Snack habit Yes 158(34%) 56(38%) 0.84(0.57,1.23) 0.359

No 306(65.8%) 90(61.6%) 1 1

Educational status Never educated 58(12.5%) 22(15.1%) 1 1

Primary school 51(11%) 15(10.3%) 1.29(0.61,2.75) 0.510

Secondary /higher 143(30.8%) 35(24%) 1.55(0.84,2.85) 0.162

College and above 465(45.8%) 146(50.7%) 1.09(0.63,1.91) 0.757

Note: *Significant at p-value ≤0.25 in unadjusted logistic regression analysis.
Abbreviation: COR, Crude Odds Ratio.
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difference of the cut-of-point reference for measurement of central obesity between the current and previous
studies.56

Scholars reported that the international diabetes Federation (IDF) and Third Adult Treatment Panel (ATP III) central
obesity definition criteria are the best cut-off point for Sub-Saharan Africa and Asian population to reveal the higher treat
of cardiometabolic risk. However, the international cut-off value for WC underestimates obesity (central obesity) among
Ethiopian adults.41 That means, the current study uses the optimum anthropometric cut-offs for detecting obesity and

Table 3 Factors Associated with Central Obesity Among Adults on Multiple Logistic Regression Analyses, Dire Dawa, Eastern
Ethiopia, 2020. (n=611)

Variables Categories Central Obesity AOR, 95%(CI) P-value

Obese Non Obese

Age in years 18–29 99(21.3%) 53(36.3%) 1 1

30–44 238(51.2%) 71(48.6%) 1.61(0.97, 2.67) 0.065

≥45 128(27.5%) 22(15.1%) 3.75(1.86,7.55) 0.000*

Sex Male 116(24.9%) 60(41.1%) 1 1

Female 349(75.1%) 86(58.9%) 2.52(1.62,3.94) 0.000*

Marital status Single 69(14.8%) 45(30.8%) 1 1

Married 319(68.2%) 77(52.7%) 2.07(1.23,3.49) 0.006*

Separated/Divorce 40(8.6%) 11(7.5%) 1.47(0.61,3.55) 0.386

Widowed 37(8%) 13(8.9%) 0.77(0.31,1.92) 0.578

Wealth index Poor 174(37.4%) 36(24.7%) 1 1

Medium 85(18.3%) 24(16.4%) 0.91(0.48,1.75) 0.787

Rich 206(44.3%) 86(58.9%) 0.68(0.40,1.16) 0.155

Occupational status Unemployed 82(17.6%) 34(23.3%) 1 1

Employed 112(24.1%) 24(16.4%) 1.41(0.72,2.78) 0.320

Merchant 86(18.5%) 15(10.3%) 1.85(0.86,3.97) 0.115

Daily Laborer 122(26.2%) 58(39.7%) 0.79(0.43,1.44) 0.439

Housewife 52(11.2%) 12(8.2%) 0.84(0.36,1.92) 0.674

Others 11(2.4%) 3(2.1%) 1.50(0.35,1.16) 0.586

Current alcohol consumption Yes 230(49.5%) 41(28.1%) 2.61(1.68,4.05) 0.000*

No 235(50.5%) 105(71.9%) 1 1

Time used to Watch television None 36(7.7%) 19(13%) 1 1

<2hr 184(39.6%) 80(54.8%) 1.67(0.83,3.40) 0.153

≥2hr 245(52.7%) 47(32.2%) 3.30(1.59,6.82) 0.001*

Physical activity status Active 59(12.7%) 36(24.7%) 1 1

Inactive 406(87.3%) 110(75.3%) 2.05(1.23,3.42) 0.006*

Note: *P value<0.05 (significantly associated).
Abbreviations: AOR, adjusted odds ratio; CI, confidence interval.
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markers of metabolic syndrome classification criteria in Ethiopia, which takes a cut-off point of WC circumference
≥83.3 cm for men and ≥78.0 cm for women.41

In this study, being female was 2.52 times were more likely to have centrally obese than male. This finding is
consistent with the studies done in.15,16,47,48,50,53–55 This might be explained by studies about the differences in fat
distribution in males and females where a female was found to have a larger abdominal subcutaneous adipose tissue area,
and sedentary lifestyle and practice of less physical activity since most females who live in developing countries,
including Ethiopia are housewives. Thus, they may spend more time at home with poor physical activities and the
difference between the setting and the genetic susceptibility of the accumulation of fat between men and women
postmenopausal redistribution of body fat in the abdominal area.60–63

In this study, age 45 years and above were 3.75 times more likely to have centrally obese as compared to 18–29 years.
A finding that is consistent with the study done in.48,50,54,55,61,62 The possible explanation for this might be due to
reduced basal metabolism and reduced physical activities due to age. Lower metabolic activity leads to more storage of
fat in the body even with a low intake of diet. Also, besides, as people get older, the distribution and accumulation of fat
shifts into the abdominal region and will have a chance to develop central obesity.64

The results reveal that more time consumed on looking television was 3.3 times were more likely to have centrally
obese than those who never watch television. A finding supported by a study done in.48,65 The possible explanation for
this might be, Sedentary lifestyle inhabit people’s time of doing physical activities, which may increase the risk of
developing obesity (central obesity),48,65 and also this discrepancy could be attributed to lifestyle changes because the
residents are likely to more readily adopt western lifestyle like increased television viewing, sedentary lifestyles. Such as
reduced walking due to the availability of motorized transport, nutritional transition that predispose people to the risk of
becoming obese.66,67

This study reveals that consuming alcohol increases the risk of central obesity by 2.61 times more likely as compared
to non-consumer. However, it is similar to the finding from other studies.16,51 The possible explanation might be due to
the high energy content of alcohol makes its consumption a potential contributor to the obesity epidemics, furthermore,
drinking is shown to be associated with an increase in food intake; and this eventually leads to weight gain.68,69 There
appears to be no doubt about the inverse relationship existing between physical activity and obesity, and the benefit and
its preventive effect by acting on the control of fats and cholesterol.70,71

In this study, being centrally obese is 2.05 times among those physically inactive individuals compared to that found
in those physically active ones. The finding of this study is similar to other studies done in.16,70,71 In this study, we also
found that participants who were married 2.07 times were more likely to have abdominally obese than single. The finding
of the study is consistent with a study done.49 The literature on the association between marital status and abdominal
obesity is inconsistent.48 But some researchers have reported similar positive associations between being married or
formerly married and weight gain.72

The possible justification may be married people being more abdominally obese has been attributed to a change of
dietary patterns after marriage and increased social support. Married people are more likely to have a more stable eating
pattern and the social support that comes from the responsibility of eating together.73

Since the cross-sectional type of study could not show cause and effect relationship between different factors with the
outcome variable.

The usage of self-reporting surveys such as information on sociodemographic factors, physical activities, healthy risky
behavior, and health-related factors may have been resulting in under-reporting or over-reporting of the lifestyle behaviors.

Recall and social desirability bias are some of the limitations of the study; this was tried to minimize by probing the
respondents about the event.

An anthropometric measurement error is also another limitation to minimize this; data collectors were well trained;
standardization of anthropometric measures was done and the instrument was calibrated. Moreover, available research on
central obesity and associated factors among adults was limited in the country.
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Conclusion
This study reveals a high prevalence of central obesity among study respondent, which is relatively high related to
respective studies and demonstrates a major Public health problem.

Central obesity is significantly influenced by a number of factors: - increased age, being female, time spent on
television, being ever married, alcohol consumption, and physical inactivity. These results may, hence, call for corre-
sponding stakeholders to plan suitable protective measures that will prevent further health problems that are associated
with central obesity, furthermore in future studies, since this is a cross-sectional study the specific cause and effect
relationship may not be established.

Thus, further studies with a strong study design should be considered for further justification.
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