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Purpose: Obesity is becoming one of the most common public health problems worldwide.
In particular, central obesity which indicates abnormal fat accumulation in the abdominal
regions is highly associated with the risk of getting cardiometabolic diseases and their
progression to end stage diseases or death. However, in developing countries, including
Ethiopia less attention has been given to analyze the magnitude and associated factors of it.
Therefore, we aimed to determine the prevalence of central obesity and its associated factors
among adults in urban areas of Northwest Ethiopia.

Methods: A cross-sectional study was conducted among 773 adults who lived in urban
areas of Northwest Ethiopia from April 1 to May 30, 2019. Central obesity was assessed
using both waist to hip ratio and waist circumference of the participants. Data were analyzed
using STATA 14.0. The factors associated with central obesity were identified by binary
logistic regression analyses using 95% confidence interval and the degree of association of
the factors was measured using adjusted odds ratio (AOR). P-value <0.05 was used to
declare statistical significance.

Results: The prevalence of central obesity with waist circumference and waist to hip ratio
definition criteria was 37.6% and 35.7%, respectively. According to body mass index, about
26.26% and 10.29% of the study participants were overweight and obese, respectively. A
one-year increase in age (AOR=1.05; 95%CI: 1.03—1.07), being female (AOR=9.62; 95%CI:
4.84-19.12) and eating of liquid oils (AOR=2.58; 95%CI: 1.71-3.90) were found to have
statistically significant variables with central obesity.

Conclusion: The prevalence of central obesity was relatively high in comparison with
similar studies. Thus, governmental and nongovernmental organizations that work in the
health system as well as health professionals should focus on the preventive measure of
central obesity to control its associated disorders at an early stage.

Keywords: central obesity, magnitude, associated factor, Northwest Ethiopia

Introduction

Obesity is a complex disorder that is characterized by excess fat accumulation in
the body.' Globally, it is becoming one of the major public health problems.>? It is
estimated that approximately one-third of the world's population are overwieght or
obese.* Although the prevalence of obesity varies across the world, it has an
extensive impact on the life expectancy of the population.’ In the USA, the
prevalence of obesity and its associated disorders are steadily increasing in the

last two decades.® According to published reports, a high proportion (up to 50%) of
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the African population, especially those who are living in
urban areas are under obesity or overweight, and it is
expected that by 2025, the majority of obese individuals
will be found in low and middle income countries.”® As
Ethiopia is one of these countries, the incidence and pre-
valence of general obesity is becoming extremely high.” '
The increment of sedentary lifestyle, nutritional transition,
bad behavioral practice such as smoking and alcohol
drinking, fewer physical activities, and urbanization are
believed to be the major contributing factors for the global
epidemic of obesity.'>'* These factors along with obesity
increase the prevalence and incidence rate of noncommu-
nicable diseases both in developing and underdeveloping
countries, which results in a double burden, especially in
low and middle income countries, including Ethiopia.'>'
Therefore, screening for obesity at an early stage is very
important to overcome associated comorbidities and death,
but addressing the site of excess fat accumulation in the
body is believed to be a key determinant factor.

Based on the site of fat storage, obesity can be grouped
into peripheral (gynoid), central (android), or a combina-
tion of both. The storage of excess fat in the buttocks, hips
and thighs refers peripheral obesity. In central obesity,
excess fat accumulates in the abdominal area which is a
risky region for fat storage since vital organs and their
bloodstream are located there.'”'® Several reports have
confirmed that central obesity is the most common form
of obesity that associated with diverse health problems,
such as diabetes mellitus, hypertension, cardiovascular
diseases and several types of cancer.'”'"2! In addition,
the economic burden, including unemployment and early
retirement from their job due to obesity-related complica-
tions is very high. Psychological and quality of life can
also be compromised due to the development of obesity
associated cardiometabolic problems.”**> Body mass
index (BMI) is a common anthropometric measurement
to indicate the obesity status or general adiposity of the
individuals. However, it does not tell the area of excess fat
accumulation and abdominal obesity-associated health
problems.>*2°

Besides, BMI does not differentiate weight gain due to
excess fat accumulation or high muscle mass in the body.-
%7 Furthermore, central obesity (abdominal fat accumula-
tion) alone can help to determine the risk of getting
obesity-related disorders/cardiometabolic risks, but BMI
without measuring visceral (abdominal) obesity does not
show the exact risk of developing cardiometabolic risks. In
some cases, centrally obese individuals may have normal

or low BMI values. For instance, in older individuals, their
BMI may be normal or low due to the degeneration of
their lean muscle mass, but the central obesity can be high
because of body fat redistribution.”®** Thus, measurement
of central obesity with waist circumference and/or waist-
to-hip ratio is helpful to identify the risky types of fat
storage in the body and its related complications.?®*°
Besides, central obesity is defined based on the
International Diabetic Federation (IDF) and World Health
Organization. Accordingly, in this study, central obesity
was defined with Europid driven cutoff point, as IDF
suggested Sub-Saharan Africans (SSA) use it. However,
to the best of our knowledge, empirical evidence on the
prevalence of central obesity and its associated factors is
scarce. Therefore, we aimed to determine the prevalence
and associated factors of central/abdominal obesity among
adults in urban areas of Northwest Ethiopia.

Methods and Participants
Study Design and Period

A community based cross-sectional study was conducted
from April 1 to May 30, 2019 in urban areas of Northwest
Ethiopia.

Participants

All adults aged >18 years living in Gondar town and urban
kebeles (the lowest administrative unit of Ethiopia or
villages within each woreda (district)) of Dabat Health
and Demographic Surveillance Site (HDSSs) Northwest
Ethiopia were the source of population, whereas those
adults living in Gondar town and urban kebeles of Dabat
HDSSs for at least six months were the study population.
Besides, all adults aged >18 years who lived there for at
least six months and were available during the data collec-
tion period in Gondar town and urban kebeles of Dabat
HDSSs were included, while pregnant and postpartum
women, clinically confirmed edematous and abdominal
distended adults by health professionals were excluded
from the study. A total of 773 study participants were
selected using multistage sampling technique. First, two
study sites (Gondar town, and Dabat HDSS) were selected.
Of these sites, all of the four urban kebeles of Dabat
HDSS, and six of the total 23 kebeles of Gondar town
with the lottery method were selected. Then, households
were chosen through systematic random sampling techni-
que by taking equal proportion of study participants from
each of the selected kebeles. Finally, from each household,
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one study participant was selected using the lottery method
if more than one eligible individual resided in the house.

The sample size was determined using the formula for
the estimation of a single population proportion with an
assumption of 95% confidence interval, 5% margin of
error, design effect of two and 50% expected proportion
of central obesity. To compensate for the nonresponse rate,
10% of the determined sample size was added and the final
sample size was 845.

Data Collection Procedure

The data were collected using a pretested, semi-structured
interviewer-administered questionnaire which was pre-
pared based on World Health Organization stepwise sur-
vey tool for noncommunicable diseases (NCDs). The
questionnaire took account of sociodemographic character-
istics (age, sex, marital status, religion, educational status,
occupation, and wealth index) and behavioral risks of
NCDs, such as physical activity, dietary habit, smoking
status, and alcohol consumption. WHO-identified risk fac-
tors of NCDs were expanded and optimized to suit local
needs of the study areas. The questionnaire was first devel-
oped in English language then translated into local
Ambharic language for appropriateness and ease of
approaching the study participants, and then re-translated
back into English to check its consistency. The dietary and
behavioral habits of the participants were assessed using a
dichotomous yes and no questionnaire with expanded
questions for those who answered yes about the type,
duration and frequency of dietary, alcohol drinking and
cigarette smoking habits. Then, alcohol drinking was
defined as intake of any type of alcohol such as beer,
wine, or locally prepared alcoholic beverages more than
once per week for the last one year irrespective of the
amount, and those who drink less than once per week for
the last one year or never drink alcoholic products were
taken as nondrinkers. Besides, smokers were defined as
having a cigarette smoking practice within the last one
year regardless of the amount, and those who never
smoked in their lifetime or smokers prior to one year
were taken as non-smokers. The physical activity of the
respondents was categorized as vigorous, moderate, and
poor physical activities based on the WHO and interna-
tional physical activities analysis guidelines. A vigorous-
intensity activity was defined as any activity that causes a
large increase in breathing or heart rate (eg, running,
carrying, or lifting heavy loads, digging or construction
work) that continued for at least 30 minfor a minimum of

three days per week. Moderate-intensity activity was
defined as any activity that causes a small increase in
breathing or heart rate (brisk walking or carrying light
loads) that continued for at least 30 min for at least three
days per week or five or more days of these activities for at
least 20 min per day or >3 days of vigorous-intensity
activity per week of at least 20 min per day. Low-level
(sedentary) physical activity was defined as an individual
having physical activity that is not meeting any of the
abovementioned criteria.’’ The data was collected by
trained public health officers and nurses under the super-
vision of the principal investigators.

Anthropometric Measurements
Anthropometric measurements, such as weight, height,
waist circumference and hip circumference were measured
using standardized methods and adjusted equipment by
professional health workers. Weight was measured in kilo-
grams in bare feet without heavy outdoor clothing; height
was measured in centimeters using a height board without
shoes in an upright position. Consequently, BMI was cal-
culated by dividing weight in kg with height in square
meters, kg/m”. Then, underweight, normal weight, over-
weight, and obesity were defined as a BMI <18.5 kg/m?,
between 18.5 and 24.9 kg/m?, between 24.9 and 30 kg/m?
and >30 kg/m?, respectively.’* Waist circumference (WC)
was measured in centimeters at the narrowest mid-point
between the lower margin of the lowest palpable rib and
the top of iliac crest with flexible plastic tape without
heavy outdoor closing. Hip circumference was measured
at the greatest posterior protuberance of the buttocks with
a flexible plastic tape without heavy outdoor closing.
Then, central obesity was determined by using both
WHO and IDF definition criteria. Accordingly, central
obesity is defined as waist to hip ratio of >0.90 for males
and >0.85 for females or waist circumference >94 cm for
males and >80 c¢m for females.*?

Data Quality Assurance

At each phase of the study, data quality control was per-
formed. Initially, before two weeks of running the actual
data, the questionnaire pretest was done on 39 volunteer
participants at another urban area of Northwest Ethiopia
having the same sociodemographic characteristics. Then,
corrections and modifications were made accordingly. A
one-day training was given for data collectors before run-
ning data collection. The training session covered the entire
activities of the study, and

including  objectives
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methodologies. Data collection was also under close super-
vision of the primary investigator and supervisors.

Data Processing and Analysis

The data was entered, coded and cleaned using Epilnfo
version 7, then exported to STATA version 14 for analysis.
Consequently, descriptive statistics was done using mean,
standard deviation, frequency and percentage. To identify
factors associated with central obesity, both bivariable and
multivariable binary logistic regression analysis were done.
The variables in bivariable analysis with p-values <0.2 were
fitted in the multivariable analysis. Then, the strength of
association of variables with central obesity was determined
by adjusted odds ratio (AOR) with a 95%CI. A p-value of
<0.05 was considered statistically significant in the multi-
variable model. Goodness of fitn of the model was checked
by the Hosmer—Lemeshow test. Finally, the results were
interpreted and presented with tabulation and narration.

Results
General Characteristics of the Study

Participants

Of the total 845 study participants, the data was collected
from 773 study participants which gives a response rate of
91.5%. Of these, the majority, 477 (61.71%) were females
and the mean age of the participants was 37.6+15.4. Four
hundred and eighty of the participants were married and
the majority, 688 (89.12%) were Orthodox Christian. More
than one third, 271 (35.06%) of the participants were
educated up to college and above while most of the
study participants, 334 (43.21%) were unemployed. Out
of the total participants, only 15 (1.94%) of them were
current cigarette smokers, and about 429 (55.57%) of the
participants ever drank alcohol in their lifetime; of these,
392 (50.71%) drank alcohol in the last one year more than
once per week. Regarding eating of fruit and vegetable
diet, 43 (5.56%) and 76 (9.83%) of the participants had
history of 5-7 times fruit and vegetable diet intake per
week, respectively. Concerning the physical activity status
of the participants, more than half of the participants, 404
(52.26%) practiced poor physical activity. Based on BMI,
about 125 (26.26%) and 49 (10.29%) of the participants
were overweight and obese, respectively (Table 1).

Prevalence of Central Obesity
Based on waist to hip ratio and waist circumference defi-
nition criteria, the prevalence of central obesity was 35.7%

Table | General Characteristics of the Study Participants Among
Adults in Urban Areas of Northwest Ethiopia, 2020 (n=773)

Characteristics Number | Percent
Age (years)

Mean 1£SD 37.6x15.4
Sex

Male 296 3829

Female 477 61.71
Marital status

Married 480 62.26

Divorced 43 5.58

Widowed 42 5.45

Never married 206 26.72
Religion

Orthodox 688 89.12

Muslim 80 10.36

Others 4 0.52
Educational status

Uneducated 173 22.38

Up to primary school 119 15.39

Secondary school completed 210 27.17

College and above 271 35.06
Occupation

Governmental 227 29.37

Private job 176 22.77

Unemployed 334 4321

Retired 36 4.66
Wealth index

Poor 309 39.97

Medium 156 20.18

Rich 308 39.84
Current smoking status

Yes 15 1.94

No 758 98.06
Alcohol drinking status

Yes 392 50.71

No 381 49.29
Physical activity status

Vigorous 25 3.23

Moderate 344 44.50

Poor 404 52.26
Type of dietary oil

Solid 538 69.60

Liquid 235 30.40
Frequency of eating fruit per week

None 438 56.66

14 times 292 37.77

5-7 times 43 5.56

(Continued)
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Table | (Continued).

Characteristics Number | Percent
Frequency of eating vegetables per week
None 242 31.31
14 times 455 58.86
5-7 times 76 9.83
Number of days per week eating fat-
containing foods
None 579 74.90
1-3 days 129 16.69
4-7 days 65 841
BMI
Underweight 31 6.51
Normal 271 56.93
Overweight 125 26.26
Obese 49 10.29

Abbreviation: BMI; body mass index.

(95%CI: 32.4-39.2) and 37.6% (95%CI: 34.3-41.1),
respectively. This condition was more prevalent in females
with 86.6 (95%CI: 82.0-90.4) by waist to hip ratio and
85.9% (95%CI: 81.4-89.7) by waist circumferencee defi-
nition criteria (Table 2).

Factors Associated with Central Obesity
The crude association of independent variables with out-
come was done. Accordingly, age, sex, educational status,
wealth index, type of oil eating and eating of vegetables
and fruits were significantly associated factors with central
obesity at p<0.2. Of these variables, age, sex and type of
oil eating were found to be statistically significant in
multivariate analysis at p<0.05. The odds of central obe-
sity was increased by 5% for a unit increase of age in a
year (AOR=1.05; 95%CI: 1.03—1.07). The odds of being
centrally obese was 9.62 times higher among female study
participants compared to their counterparts (AOR=9.62;

Table 2 Prevalence of Central Obesity Based on WHO and IDF
Criteria Among Adult Study Participants in Urban Areas of
Northwest Ethiopia, 2020 (n=773)

Central Waist to Hip Ratio Waist Circumference
Obesity Criteria Criteria
Number | Prevalence Number | Prevalence
(95%ClI) (95%ClI)
Total 276 357 (32.3-39.2) | 291 37.6 (34.241.1)
Male 37 13.4 (9.6-18.0) 41 14.1 (10.3-18.6)
Female 239 86.6 (82.0-90.4) | 250 85.9% (81.4-89.7)

95%CI: 4.84-19.12). The odds of having central obesity
was 2.58 times higher in those participants eating liquid oil
than those participants who are eating solid oils

(AOR=2.58; 95%CI: 1.71-3.90) (Table 3).

Discussion

The recentincrease in obesity is becoming a major public
health problem globally. Previously, it was known as a
disease of the rich, but now it is increasing alarmingly in
developing countries, including Ethiopia. It is in turn
associated with the development of obesity-related dis-
eases, which are too difficult to treat, especially in low
and middle income countries. Therefore, early identifica-
tion and screening of obesity, particularly the hidden type
of obesity (central obesity) and its associated factors is
believed to be effective to overcome the problem. In the
current study, central obesity was found to be about 37.6%
by waist circumference and 35.7% by waist to hip ratio
definition criteria. A one-year increase in age (AOR=1.05;
95%CI: 1.03-1.07), being female (AOR=9.62; 95%CI:
4.84-19.12) and eating of liquid oils (AOR=2.58; 95%
CI: 1.71-3.90) were found to be statistically significant
variables with central obesity.

In this study, the prevalence of central obesity was
37.6% and 35.7% with waist circumference and waist to
hip ratio definition criteria, respectively. This finding is
in line with studies done in Brazil** and China.*
However, our finding is lower than that of studies
done in the USA,36 Omani adults,37 Eastern Sudan,38
and Gondar, Ethiopia.*® Conversely, the current finding
is higher than that of the studies done in Northwest
China,*® Northern Iran,*' India,** and Egypt.** These
discrepancies may be due to the sociodemographic
the study
participants.>** In addition, the residence of the partici-

and ethnic background difference of
pants might also be one possible reason for the discre-
pancy in the study findings. For instance, individuals
who lived in urban areas and developed countries are
at higher risk of getting central obesity due to their
overconsumption of processed and energy-dense foods
more frequently than that of the rural residents.>*> As
an individual consumes a high energy containing diet,
the metabolic pathway shifts into anabolic process,
including fat biosynthesis, and in turn leads to increment
of fats in the circulatory system and the need to store it
in order to maintain the metabolic activities.*®*’ Then,
the excess fat will be accumulated in adipose tissue with
unlimited fashion and will result in those individuals

Diabetes, Metabolic Syndrome and Obesity: Targets and Therapy 2020:13

submit your manuscript

4173

Dove


http://www.dovepress.com
http://www.dovepress.com

Molla et al

Dove

Table 3 Bivariate and Multivariable Logistic Regression Predicting the Odds of Central Obesity Among Adult Study Participants in

Urban Areas of Northwest Ethiopia, 2020 (n=773)

Characteristics IDF Criteria
Yes No COR (95%Cl) AOR (95%ClI)
Age (years) 1.03 (1.02—1.04) 1.05 (1.038-1.068)*
Sex
Male 41 255 | 9.61 (6.07-15.22)*
Female 250 227 6.85 (4.71-9.97)
Educational status
Uneducated 88 85 1.85 (1.26-2.74) 0. 73 (0.42-1.27)
Up to primary school 37 82 0.81 (0.51-1.28) 0.71 (0. 40-1.25)
Secondary school completed 69 97 141 174 0.88 (0.60-1.28) 0. 92 (0. 58-1.46)
College and above |
Occupation
Unemployed 130 204 |
Governmental 77 150 0.80 (0.57—1.15)
Private job 68 108 0.99 (0.68-1.44)
Retired 16 20 1.25 (0.63-2.51)
Wealth index
Poor 76 70,145 233 86,163 | 1.17(0. 69-1.97)
Medium 2.50 (1.66-3.75) 1.23 (0. 76-1.98)
Rich 2.73 (1.94-3.84)
Type of dietary oil
Solid 155 383 | 2.58 (1.71-3.90)*
Liquid 136 99 3.39 (2.47-4.67)
Alcohol drinking status
No 146 235 |
Yes 145 247 0.94 (0.71-1.26)
Physical activity status
Vigorous 7129 18 |
Moderate 155 215 1.54 (0.63-3.79)
Poor 249 1.60 (0.65-3.92)
Frequency of eating fruit per week
None 129 309 0.22 (0.12-0.43) 0.72 (0.35-1.52)
1—4 times 134 158 0.45 (0.23-0.89) 0.85 (0.44—1.65)
5-7 times 28 15 |
Frequency of eating vegetables per week
None 67 175 0.31 (0.18-0.53) 0 0.52 (0.27-1.00)
14 times 182 273 0.54 (0.33-0.88) 0.64 (0.38-1.08)
5-7 times 42 34 |

Notes: *Statistically highly significant (p-value <0.01); | indicates reference group of the category variables.

Abbreviations: COR, crude odds ratio; AOR, adjusted odds ratio.

becoming centrally obese.*” Furthermore, institutional-
based studies may also contribute to higher prevalence
of central obesity than that of community-based cross-
sectional studies even within similar study settings.

Thus, the previous study done in Gondar, which is a

similar study area with the present study, had found
higher prevalence of central obesity than the present
study because the study done by Janakiraman et al was
focused only among University of Gondar Staff

Members.>’
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Moreover, the cutoff point difference of waist circum-
ference used in the studies might be another possible justi-
fication for the discrepancies. This is because of the cutoff
points to determine central obesity across different ethnici-
ties are slightly different due to the composition and shape
of body difference between diverse ethnicities.** Scholars
reported that the IDF central obesity definition criteria is the
best cutoff points for SSA and Asian populations to show
the higher threat of cardiometabolic risks.****** Besides,
the Adult Treatment Panel (ATP) III of the National
Cholesterol Education Program definition criteria of central
obesity, which takes a cutoff point of waist circumference
>102 cm for men and >88 cm for women can be used for
other ethnic background individuals.’*>'

This study found that an increase in age was statisti-
cally associated with central obesity. This is supported by
the studies done in Brazil,** Northwest China,*® and
Northern Iran,*' which reported that participants with
older age are associated with central obesity.
Furthermore, other studies have been reported that being
young is a statistically protective factor for the develop-
ment of central obesity.*> This might be due to the fact that
the metabolic activity of the body gradually declines as we
get older. Lower metabolic activity leads to more storage
of fat in the body even with low intake of diet. In addition,
as the people get older, the distribution and accumulation
of fat shifts into the abdominal region and will have a
chance to develop central obesity.>

In this study, being female was found to be associated
with central obesity. This finding is consistent with the
studies done in Brazil>** Oman,” Eastern Sudan®
Northern Iran,*! and Southern China.>® The exact molecular
link between being female and central obesity is not clearly
addressed yet. However, in this study the association of
being female with central obesity may be due to their
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.**>> In
addition, females may have poor awareness of central obe-
sity since most females who are housewives are illiterate
and unable to read leaflets posted in public areas and this
may be a possible reason for the strong association of
female sex with central obesity.”® Furthermore, females
naturally have a higher body fat percentage than males,
which may contribute to having a higher body mass index
of these respondents.’” And it has been confirmed that the

more generally obese individuals may increase the chance

of developing central obesity.>® This is supported by other
studies done in Southern China,53 South Africa,58 and
Chile® which reported that being overweight and obese
have a strong positive correlation with central obesity.
Although BMI may not accurately differentiate weight
gain due to high muscle mass or high fat accumulation in
the body, the chance of getting central obesity is high in
overweight and obese individuals compared with that of
normal weight individuals.>” However, we are not saying
that centrally obese individuals may not have normal weight
since individuals, especially elderly and young people, with
normal weight might have central obesity.”***® As dis-
cussed earlier, central obesity is more dangerous than gen-
eral or peripheral obesity for health. Therefore, screening of
central obesity in the community should be focused in all
individuals regardless of the BMI level.

The odds of having central obesity were 2.58 times
higher among participants who ate liquid oils than those
participants consuming solid oils. The ingestion of diet-
ary types of oil in the development of obesity is still
controversial. Many studies done in Africa and South
Pacific populations revealed that there is no significant
association between having dietary solid oil (coconut oil
and palm oil) and the development of obesity.®' ** Some
other studies revealed that dietary solid oils are less
likely to contribute to the development of obesity due
to the high content of medium chain fatty acids, because
these lipids are certainly oxidized and do not generally
accumulate in the adipose tissue.®* However, the dose of
oil consumption matters in the development of obesity;
as overeating of solid oil, especially those oils contain-
ing long and very long chain fatty acid promotes the
initiation and progression of central obesity, while over-
eating of oils having polyunsaturated fatty acids rather
protects the development of obesity, but polyunsaturated
containing oils are too expensive and are not usually
utilized as common dietary oils in developing countries,

including Ethiopia.®>¢

Polyunsaturated fatty acids
(linoleic and linolenic acids) are essential fatty acids
by which we are totally dependent on the dietary
sources. These fatty acids have antioxidant activity,
and may in turn protect the initiation and progression
of inflammation, which is believed to be a major risk
factor for the development of central obesity.®’
Therefore, a strong association of liquid oil with central
obesity in our study may be due to the type of unsatu-
rated fatty acids found in the oil since most liquid oils
found in developing countries may be made up of a
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higher proportion of monounsaturated fatty acids. Thus,
surplus monounsaturated fatty acids will be stored in the
adipose tissue and will increase the waist circumference
of the individuals.®® Besides, a strong association of
liquid oil with central obesity in our study may also
be due to the fear of the participants of solid oils by
which they assumed that liquid oils are protective
against the development and progression of obesity. So
that they may not be worried about the dose of liquid
oils, whereas the individuals may believe that overeating
of solid oil can contribute to the development of central
obesity and may in turn critically restrict the amount of
solid oil intake.®’

Strength and Limitation of the

Study

This study detected the hidden type of obesity in the
general population which did not get enough attention in
Ethiopia and was the main strength of the study. The
limitation of the study were cross-section based study
design, and inability of measuring the dietary intakes of
total energy and other nutrients.

Conclusion

More than one-third of the study participants were found
to be centrally obese, which is relatively high compared to
respective studies. Increasing age, being female and eating
of liquid oil were statistically associated with central obe-
sity. Therefore, strategies should be designed to prevent
the occurrence of central obesity in accordance with the
risk groups. Besides, it is better to conduct community-
based study with a large number of participants in Ethiopia
to address the generalized magnitude of central obesity
and its factors in the country.
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