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Purpose: Metabolic syndrome (MetS) has become a public health challenge in low-income 
countries due to changing lifestyle and the food environment. However, studies on the 
prevalence of metabolic syndrome and associated factors are limited in Ethiopia. 
Therefore, this study assessed the prevalence of MetS and its associated factors among 
working adults in eastern Ethiopia.
Methods: A cross-sectional study was conducted involving 1,164 working adults from 
December 2018 to February 2019. Data were collected following the World Health 
Organization (WHO) STEPwise approach. The data collection tools include a structured 
questionnaire, anthropometric, and biochemical measurements. Prevalence was calculated 
using International Diabetes Federation criteria. A Poisson regression model with robust 
variance estimation was used to investigate the independent variable’s association with MetS. 
An adjusted prevalence ratio with 95% confidence interval was reported to show 
associations.
Results: The prevalence of MetS was 20.1% (95% CI=17.8–22.4) among the participants. It 
was more prevalent among females (APR:=1.62, 95% CI=1.31–2.00), those of 35–44 years 
of age (APR:=3.14, 95% CI=1.19–8.28), 45–54 years of age (APR=4.42, 95% CI=1.66– 
11.77), and 55–64 years of age (APR=6.03, 95% CI=2.27–16.06), khat chewers (APR=1.30, 
95% CI=1.06–1.60), those with 8 or more hours of sedentary behavior (APR=2.29, 95% 
CI=1.88–2.80), and those consuming alcohol 5–6 days per week (APR=1.81, 95% CI=1.20– 
2.74). The prevalence was significantly lower in those eating five or more fruits and 
vegetables servings per day (APR=0.04, 95% CI=0.01–0.27).
Conclusion: A high prevalence of MetS was observed among working adults in eastern 
Ethiopia. Strengthening workplace health promotion programs is necessary to reduce the 
negative consequences of MetS in workplaces and protect productivity.
Keywords: prevalence, associated factors, metabolic syndrome, working adults, Ethiopia

Introduction
Metabolic syndrome (MetS) is globally recognized as a significant public health 
challenge and a threat to socio-economic developments.1 MetS consists of clusters 
of several physical or biochemical risk factors which include overweight or obesity, 
inactive lifestyle, and insulin resistance.2 Evidence exists that individuals with 
MetS are at a higher risk of developing cardiovascular diseases and diabetes.3 

The core components of MetS are hyperglycemia, central obesity, dyslipidemia, 
and elevated blood pressure.1

The global prevalence of MetS is highly dependent on race, age, and gender.4 

The MetS used to be considered a problem of high-income countries until recently. 
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As recent studies reveal, however, the indicated high pre-
valence of MetS in low- and middle-income countries is 
due to the epidemiologic transition, urbanization, and 
lifestyle.5 Urbanization leads to increased consumption of 
high-energy processed diets, limited physical activities, 
increased tobacco smoking, and increased consumption 
of alcohol in sub-Saharan Africa.6

An accelerated nutritional transition (consumption of 
calorie-dense foods), increased sedentary lifestyle, and 
a parallel increase in obesity were observed in Ethiopia.7 

In addition, the demographic transition with a more aging 
population is also contributing to the high prevalence of 
MetS.8 A study in north Ethiopia among young men and 
women indicated that the risk factors for MetS are more 
common in urban dwellers than rural residents.9,10 The 
study also showed that 26% of adults were overweight.9 

Other common risk factors in Ethiopia include hyperten-
sion, physical inactivity, and abdominal obesity.9,–11–13

Few studies have determined the prevalence of MetS 
among the working population in Ethiopia. For instance, 
a study conducted in Addis Ababa involving bank workers 
and teacher of government schools found that the preva-
lence of Mets was 17.9% based on International Diabetes 
Federation (IDF) definitions.14 A recent study involving 
working adults in north Ethiopia has identified a high 
prevalence of 40% of MetS among public employees.9 

Despite the widespread recognition of the problem, the 
predictors of MetS are not widely known in the working 
adults in Ethiopia. Therefore, the current study aimed to 
assess the prevalence and associated factors of MetS 
among working adults in eastern Ethiopia.

Materials and Methods
Study Setting and Period
The study was conducted on permanent employees of 
Haramaya University in eastern Ethiopia, which is one of 
the largest employers in the region. Haramaya University 
is a public institution and offers all kinds of jobs to provide 
academic, research, and lodging services to its students 
and staff members. The university staff constitute 
a working segment of the population. The university has 
7,176 employees (28.1% females and 71.9% males), of 
which 1,500 (21.1%) are academic and 5,676 (78.9%) are 
administrative.15 The university has nine colleges, one 
institute, and four special clinics for students and employ-
ees. The university also runs a specialized referral hospital 
affiliated to the College of Health and Medical Sciences. 

The university was suitable for this study because of its 
amount of employees and the diversity of jobs, ranging 
from high level academic work to the low level manual 
work. In addition, the population was logistically easy to 
capture and perform follow-up studies in the future, if 
possible. This study was conducted from December 1, 
2018 to February 29, 2019.

Study Design and Population
A cross-sectional study was conducted among permanent 
employees of Haramaya University in eastern Ethiopia. 
The study involved all employees who worked for at 
least for 6 months at the university. All departments and 
units of the university were considered for the study. The 
study participants were selected from each unit propor-
tional to the size of their respective department staff size. 
In each unit, the study participants were selected randomly 
using the payroll roster as the sampling frame. The sample 
size was calculated using Open Epi 3.1 based on a single 
population proportion formula by considering the preva-
lence of MetS 17.9% according to IDF criteria taken from 
a study conducted in Ethiopia.14 Assuming a 95% confi-
dence level, a margin of error of 2%, and a 5% non- 
response rate, the calculated sample size was 1,200.

Data Collection
Data were collected through face-to-face interviews using 
structured questionnaires adopted from the WHO STEPS 
manual.16 The tool allowed us to collect study partici-
pants’ socio-demographic, behavioral, and clinical charac-
teristics. Following the STEPS manual, questions related 
to substance use were tailored to reflect Ethiopia’s local 
context.16 The questionnaire was initially prepared in 
English and translated into the local languages (Amharic 
and Afan Oromo) by fluent speakers and back-translated 
into English by bilingual experts to ensure the translation’s 
consistency and accuracy. The questionnaire was pre- 
tested at another nearby public university. Before data 
collection, questions and the translation were refined 
based on the feedback obtained during the pre-test. The 
data were collected and supervised by health professionals. 
A 5-day training was focused on the content of the ques-
tionnaire, data collection techniques, and ethical conduct 
of human research was offered. The field supervisors clo-
sely supervised the data collection processes and checked 
a sample of filled questionnaires for completeness.

Anthropometric data (weight, height, waist and hip 
circumference) were collected according to the WHO 
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STEPS manual.16 Anthropometric measurements were 
carried out using standard procedures and calibrated 
instruments. Weight was measured with the participants 
bare footed and wearing light clothes using a digital 
weight scale and measuring to the nearest 0.1 kg. Height 
was measured using a stadiometer with the participant’s 
shoes and any hats or hair ornaments removed. During 
height measurement, the participants face away from the 
wall with their heels together and the back as straight as 
possible. The head, shoulders, buttocks, and heels should 
be in contact with the vertical surface. With the subject 
looking straight ahead, the head projection is placed at the 
crown of the head. The participant steps away from the 
wall and the height measurement is recorded to the nearest 
0.1 cm. Waist circumference (WC) was measured in cen-
timeters at the midpoint of the line between the lower 
margin of the last palpable rib and the top of the iliac 
crest (hip bone). Hip circumference was taken around the 
maximum circumference of the buttocks using an inelastic 
measuring tape.16

Blood pressure (BP) was measured using a digital 
measuring device (Microlife BP A50, Microlife AG, 
Switzerland) with participants sitting after resting for at 
least 5 minutes. The measurement was performed on 
a non-dominant hand while relaxing on a flat surface in 
a sitting position with back supported. Three consecutive 
measurements of blood pressure were taken in a 5-minute 
interval. The average of the last two systolic and diastolic 
blood pressure measurements were used for analysis.16

Six milliliters of venous blood were taken into 
a sterile vacuum tube (Gel Clot Activator) from study 
participants after 8-hours of overnight fasting. Then, the 
blood specimen was allowed to sit for 10–20 minutes for 
clot formation.17 The specimen was then centrifuged at 
3,000 revolutions per minute to extract the serum which 
was stored at −20°C.18 A serum sample was used to 
examine High-Density Lipoprotein-cholesterol (HDL-c), 
triglyceride, and fasting blood glucose in the Haramaya 
University’s specialized hospital clinical chemistry 
laboratory using the Mindray BS-200 chemistry analyzer 
(Shenzen Mindray Bio-Medical electronics Co. Ltd, 
China).19 Fasting serum triglyceride and blood sugar 
were analyzed using standard enzymatic colorimetric 
method (HUMAN Gesellschaft fur Biochemica und 
Diagnostica mbH Max-Planck-Ring, Germany), while 
HDL-c was analyzed using direct homogenous standard 
enzymatic assay colorimetric test (HUMAN Gesellschaft 
fur Biochemica und Diagnostica mbH Max-Planck-Ring, 

Germany).18 Lipid profile and fasting blood glucose con-
centrations were reported in mg/dL.17 The proper func-
tioning of instruments, laboratory reagents, and technical 
performances were checked using quality control sam-
ples. Standard operating procedures (SOPs) were fol-
lowed starting from the sample collection up to result 
reporting.17 All laboratory procedures were handled by 
laboratory technologists. Normal and pathological qual-
ity control materials were run every day to detect any 
analytical errors and validate the laboratory values.17 

Blood serum for fasting blood glucose and lipid analysis 
were kept and stored at −80°C in a refrigerator after 
processed.

Variables and Measurements
The outcome variable MetS was assessed using the WHO 
STEPS manual for non-communicable diseases surveil-
lance in developing countries.16 The prevalence of MetS 
was measured using IDF criteria if participants had 1) 
central obesity (waist circumference ≥94 cm in males 
and ≥80 cm in females) plus two of any of the following 
components of MetS: 2) Triglycerides ≥150 mg/dL, 3) 
reduced HDL-C (<40 mg/dL in males and <50 mg/dL in 
females), 4) high BP (systolic BP ≥130 or diastolic BP ≥85 
mmHg), and 5) increased fasting plasma glucose ≥100 mg/ 
dL.20 Measurements were assigned zero when below the 
lowest cut-off value and one if the measurements were at 
or above the cut-off value for each component of MetS. 
When the sum value of the components of MetS measure-
ments were ≥2 plus waist circumference coded as one 
indicated the presence of MetS, while the sum value of 
component of MetS ≤1 plus waist circumference coded as 
zero and one was considered as no MetS. Then, MetS was 
grouped into two categories, which were coded as one 
“yes” and zero “no”.

The study subjects’ age was recorded based on their 
response and categorized into 19–24 years, 25–34 years, 
35–44 years, 45–54 years, and 55–64 years of age groups 
based on WHO STEPwise.16 Education was categorized as 
less than or equal to grade 8, grade 9–12, college educated, 
and postgraduate, with codes as 0, 1, 2, and 3, respectively. 
Occupational roles of this institution are delineated into 
two categories by the Human Resource Office: 
labor physical efforts and heavy manual work, and office 
work involved in desk work, research, teaching, or both. 
The study participants’ income cut-off was set to roughly 
correspond to the poverty line in accordance with the 
World Bank.21
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Smoking status was categorized as never smoker, for-
mer smoker, and current smoker. The average serving of 
fruits and vegetables per day was categorized into no 
servings, 1–2 servings, 3–4 servings, five or more ser-
vings. Alcohol consumption was measured based on the 
WHO STEPwise approach.16 In this study, we asked par-
ticipants, “Have you ever consumed any alcohol, beer, 
wine, spirits, beherawi, and homemade alcohol (local 
made) like teji, arake (katikalla), tella, and bordie during 
the past 12 months?“

If the answer was yes, we asked them “How frequently 
have you had at least one standard alcoholic drink?” For 
those participants that only consumed a few sips of alcohol 
during the past 12 months, the answer was considered 
“never”. If they respond with yes, they were asked how 
frequently they had at least one standard alcohol drink (<1, 
1–4, 5–6, 7 consumption days per week).16

Khat (catha edulis) is a plant which contains the alka-
loid cathinone and chemicals that are similar to ampheta-
mines usually consumed by chewing the green leaf, which 
is commonly used for excitement and social recreations in 
East African countries.22 Khat is a strong stimulant that 
causes mild-to-moderate psychological dependence, 
although not as strong as that of alcohol or tobacco, and 
it can have serious health and economic problems.23 Study 
participants were asked about khat chewing at the time of 
survey, with “yes or no” questions.

The physical activity level was assessed by computing 
metabolic equivalent (MET)-minutes per week for vigor-
ous intensity physical activity, moderate intensity physical 
activity, and walking. The sum MET-minutes per week 
was categorized as high (above 3,000 MET-minutes), 
moderate (between 2,999 and 600 MET-minutes), and 
low (less than 600 MET-minutes).16 Body mass index 
was calculated as weight in kilograms over height in 
meters squared, and was categorized according to WHO 
criteria (underweight: BMI<18.5 kg/m2; normal: 
BMI=18.5–24.9 kg/m2; overweight: BMI=25.0–29.9 kg/ 
m2; and obese: BMI≥30.0 kg/m2).16

Sedentary behavior was measured using the Sedentary 
Behavior Questionnaire (SBQ), which contains nine items.24 

It was measured based on the weekdays and weekends and 
was analyzed separately with weighted values (5x for week-
days sitting and 2x for weekends sitting, divided by 7) to 
obtain an accurate estimate for total sedentary behavior 
per day.24 Sedentary behavior was coded as zero for less 
than 8 hours per day, or coded as one for 8 hours or above 
per day. Dietary diversity intake was measured using the 

dietary diversity questionnaire.25 The value was computed 
by summing up what was consumed of the nine food groups 
in the last 24 hours.25 Thus, the dietary diversity score 
ranged from 0–9. We used a Food and Agriculture 
Organization (FAO) recommended cut-off point, which is 
the mean dietary diversity score. Accordingly, <6.25 was 
coded as zero, and ≥6.25 was coded as one.25

Statistical Analysis
Data were cleaned, coded, and entered by using EPiData 
Version 3.1 software and analyzed by using STATA version 
14 (Stata Corp, USA) statistical software. The outcome 
variable was dichotomized as MetS=1 (yes) and MetS=0 
(no). Factors associated with MetS were examined using 
the Poisson regression analysis model with robust variance 
estimation. The backward regression was fitted with selected 
socio-demographic and lifestyle variables. The results were 
reported as adjusted prevalence ratios (APRs) with 95% CI. 
The statistical level of significance was set at alpha=5%. The 
explanatory variables were tested for multi-collinearity 
before taking them into multivariable models using correla-
tion matrix for the regression coefficients, using the standard 
errors, and variance inflation factors value. Possible interac-
tions between covariates were tested. Akaike’s and Bayesian 
information criterion were used to test for model fitness.

Ethical Considerations
This study was conducted following the principles of the 
Declaration of Helsinki and the study protocol was 
approved by the Institutional Health Research Ethics 
Review Committee (IHRERC) of the Colleges of Health 
and Medical Sciences (CHMS), Haramaya University 
(Ref. No. IHRERC/196/2018). All participants were well 
informed about the study and written informed consent 
was obtained from each study participant before data col-
lection. An explanation was given to the study subjects on 
the study procedure, risk, benefit, confidentiality, and 
about their right to withdraw from the study at any point. 
Individuals with high blood pressure, hyperglycemia, and 
hyperlipidemia were advised to visit the university clinic 
for further investigation and appropriate management.

Results
Socio-Demographic Characteristics of 
Study Participants
A total of 1,200 study participants were invited for this 
study, and 1,164 consented to participate, with a 97% 
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response rate. Of the 1,164 consented individuals, 409 
(35.1%) were manual workers and 755 (64.9%) were office 
workers. Females constitute 566 (48.6%); 722 (62.0%) were 
Orthodox Christians; 739 (63.5%) had at least diploma level 
college education, and 667 (57.3%) were married (Table 1).

Lifestyle and Behavioral Characteristics
As Table 2 indicates, most of the participants (638, 
54.8%) were normal weight, while 305 (26.2%) were 

overweight. Of the 1,164 consented individuals 108 
(9.3%) were obese, out of which 80 (14.1%) were 
females. Regarding smoking status, 59 (5.1%) reported 
being current smokers, out of which 56 (94.9%) were 
males. About 28 (2.4%) of the participants reported 
daily alcohol consumption during the past years, out of 
which 19 (3.2%) were males and nine (1.6%) were 
females. Similarly, 236 (20.3%) of the participants 
reported that they had sedentary behavior. Regarding 
khat chewing, the overall prevalence of khat chewing 
during a life time was 396 (34.0%), out of which 285 
(72.0%) were males, and 111 (28.0%) were females. Out 
of the total study participants, 93 (8.0%) reported con-
suming five or more servings of fruits and vegetables 
per day (Table 2).

Table 1 Socio-Demographic Characteristics of the Study 
Participants (N=1,164)

Variables Category Frequency 
(n)

Percent 
(%)

Sex Male 598 51.4
Female 566 48.6

Age in years 19–24 80 6.9
25–34 537 46.1

35–44 324 27.8
45–54 151 13.0

55–64 72 6.2

Religion Orthodox 722 62.0
Muslim 219 18.8
Protestant 197 16.9

Other 26 2.3

Ethnicity Amhara 549 47.2
Oromo 509 43.7
Other 106 9.1

Occupation Manual worker 409 35.1
Office worker 755 64.9

Level of 
education

Primary school 193 16.6
Secondary school 232 19.9

College/ 
undergraduate

559 48.0

≥ Second degree 180 15.5

Monthly salary in 

ETB

<2,000 367 31.5
2,000–4,000 328 28.2

4,001–6,000 168 14.4
>6,000 301 25.9

Service years <5 years 492 42.3
5–10 years 394 33.8

10.1–15 years 148 12.7
>15 years 130 11.2

Marital status Single 427 36.7
Married 667 57.3

Divorced/ 
widowed

70 6.0

Abbreviation: ETB, Ethiopian birr.

Table 2 Lifestyle and Behavioral Characteristics Among Working 
Adults in Eastern Ethiopia, 2020 (n=1,164)

Behavioral 
Characteristics

Category Frequency 
(n)

Percent 
(%)

Smoking status Never smoker 1033 88.7
Former smoker 72 6.2

Current smoker 59 5.1

Alcohol 

consumption

Less than once 

a month

887 76.2

1–4 days a week 219 18.8
5–6 days a week 30 2.6

Daily 28 2.4

Khat chewing No 768 66.0
Yes 398 34.0

High sedentary 

behavior

<8 hours 

per day

928 79.7

≥8 hours 

per day

236 20.3

Dietary diversity 

score

Below mean 576 49.5
Mean or above 588 50.5

Body mass index Underweight 113 9.7
Normal weight 638 54.8
Overweight 305 26.2

Obesity 108 9.3

Serve fruits and 

vegetables

0 servings 56 4.8
1–2 servings 738 63.4
3–4 servings 277 23.8

5 or more 

servings

93 8.0

Physical activity level High 571 49.1
Moderate 367 31.5

Low 226 19.4
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Prevalence of Metabolic Syndrome and Its 
Components
Using the IDF criteria, the prevalence of MetS was 20.1% 
among the participants, out of which 23.5% were females and 
16.9% were males (Figure 1). The prevalence of MetS was 83 
(35.5%) among the age group of 35–44 years followed by the 
age group of 45–54 years, 69 (29.5%) (Figure 2). The mean 
age of individuals with MetS was 42 (±9.4) years compared to 
those without MetS 33.7 (±8.8) years. The components of 
MetS were summarized in Figure 3. Accordingly, out of the 
five components of MetS abdominal obesity was 545 (46.8%), 
high blood pressure was 468 (40.2%), and elevated triglycer-
ide was 379 (32.6%) (Figure 3).

Factors Associated with MetS Among the 
Participants
In a multivariable analysis, the prevalence of MetS was 
higher among the females (APR=1.62, 95% CI=1.31– 
2.00), older ages (APR=6.03, 95% CI=2.27–16.06), khat 
chewers (APR=1.30; 95% CI=1.06–1.60), those with 
sedentary behaviors (APR=2.29; 95% CI=1.88–2.80), and 
daily alcohol consumers (APR=1.57; 95% CI=1.16–2.13). 
MetS prevalence was significantly lower among those who 
reported consuming five or more servings of fruits and 
vegetables (APR=0.04; 95% CI=0.01–0.27) (Table 3).

Discussion
The study found a high prevalence of MetS in the study 
population. The prevalence was higher among females, 

older ages, khat chewers, those with sedentary behaviors, 
and consumers of alcohol regularly compared to their 
comparison groups, while MetS prevalence was low 
among individuals who reported consuming five or more 
servings of fruits and vegetables daily.

Using IDF criteria, the prevalence of MetS among the 
study population was 20.1%, which is much higher than 
a prevalence of 17.9% reported in Addis Ababa involving 
bank workers and teachers in Ethiopia.14 The finding of 
the current study is consistent with the pooled review 
among a healthy adult population in Ghana with the 
mean age of 36.7 years and a cross-sectional study con-
ducted in Nigeria involving teachers and bank workers that 
found an incidence of 20–21.5% in working adults.26,27 

The prevalence of MetS in the working adults was much 
higher than the prevalence of 4.8% reported in a national 
survey in Ethiopia,10 but the national survey had 88.5% of 
participants from rural areas. The high prevalence of MetS 
in our study could be due to a more sedentary lifestyle, 
increased pressure from the high work load, and changes 
in dietary patterns.28,29 The high prevalence of overweight 
and obesity in the study population is consistent with other 
studies in Ethiopia among university employees.30 

Nevertheless, the MetS prevalence we observed was 
lower than the average prevalence for working adults in 
sub-Saharan African countries.3,9,31 The difference could 
be due to the age variation of the study populations. For 
instance, in our study population, most of the participants 
(53.0%) were younger than 35 years of age. A previous 
study in Cameroon among working adults in a local 
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Figure 1 Proportion of metabolic syndrome by sex among working adults in Haramaya University Eastern Ethiopia (n=1,164), 2020. 
Notes: Blue bars represents males; read bars represents females; gray bars represents overall participants.
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enterprise comprised a mean age of 45.5 years with 
a range of 23–62 years, and a small sample size.3 

Similarly, in a previous study in Mekelle, Ethiopia, the 
mean age of the study population was 40 years among 
public office workers within a range of 25–65 years.9 On 
the contrary, a recent study conducted on employees of 
a commercial company in Togo shows the mean age of the 
study population was 45 years with a small sample size.31 

In addition, the inconsistencies could be due to differences 
in methodological, socio-cultural, and dietary habits.

In this study the most prevalent componentsof MetS 
were increased waist circumference, elevated blood 

pressure, and high triglycerides, which are consistent 
with previous studies reported in sub-Saharan 
Africa.3,32,33 Blood pressure, fasting plasma glucose 
level, and triglyceride component of MetS were higher in 
men compared to women; however, waist circumference 
and low HDL-c were higher among women. This work is 
in line with a study reported in Nigeria.27

The high prevalence of MetS among females was pre-
viously reported in the African populations.34–37 In the 
African population the waist circumference is a crucial 
determinant factor of MetS.38 Females are seldom allowed 
to do physical exercise in Ethiopia. They are supposed to 
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stay home, look after children, and take care of household 
chores. One possible reason for abdominal obesity among 
women could be the post-delivery high-fat diet consumed 
along with post-partum sedentarism. Most women find it 
difficult to return to their pre-pregnancy weight before 
subsequent pregnancies.39 Another reason could be pre-
menopausal and menopausal women are at a high risk of 
MetS,40 with increased risk of central obesity and insulin 
resistance.41

In this study the prevalence of MetS increased drama-
tically with age in both men and women, which corrobo-
rates with several other population studies.37,42 The result 
could be explained in light of the changes in body 

metabolism and energy expenditure in adults coupled 
with physical inactivity and adoption of unhealthy life-
styles such as alcohol consumption as age increases.30,43 

Older age also predisposes to an increase in insulin 
resistant abdominal adipose tissue.31 As age increases fat 
is prone to be accumulated in the abdomen and releases 
free fatty acids into the serum, leading to higher insulin 
resistance, elevated serum triglyceride levels, and 
increased low density lipoprotein-cholesterol levels, con-
sequently leading to a greater risk of MetS.42

In this study partcipants who consume fruits and vege-
tables sufficently had a lower prevalence of MetS, as 
previously reported in Ethiopia.37,44 Fruits and vegetables 

Table 3 Factors Associated with Metabolic Syndrome Among Working Adults in Eastern Ethiopia (n=1,164), 2020

Variables Number (%) of MetS CPR (95% CI) APR (95% CI)

Yes No

Sex

Male 101 (16.9) 497 (83.1) 1 1
Female 133 (23.5) 433 (76.5) 1.39 (1.10–1.75) 1.62 (1.31–2.00)*

Age group in years
19–24 4 (5.0) 76 (95.0) 1 1

25–34 40 (7.4) 497 (92.6) 1.49 (0.55–4.05) 1.21 (0.45–3.25)

35–44 83 (25.6) 241 (74.4) 5.12 (1.93–13.56) 3.14 (1.19,–.28)*
45–54 69 (45.7) 82 (54.3) 9.13 (3.46–24.14) 4.42 (1.66–11.77)*

55–64 38 (52.8) 34 (47.2) 10.56 (3.96–28.13) 6.03 (2.27–16.06)*

Marital status

Never married 39 (9.1) 388 (90.9) 1 1

Married 171 (25.6) 496 (74.4) 2.81 (2.03–3.89) 1.31 (0.95–1.81)
Divorced/widowed 24 (34.3) 46 (65.7) 3.75 (2.41–5.84) 1.35 (0.77–2.08)

Serve fruits and vegetables
0 servings 41 (73.2) 15 (26.8) 1 1

1–2 servings 154 (20.9) 584 (79.1) 0.29 (0.23–0.35) 0.53 (0.42–0.67)*

3–4 servings 38 (13.7) 239 (86.3) 0.19 (0.13–0.26) 0.36 (0.26–0.51 *
5 or more servings 1 (1.1) 92 (98.9) 0.06 (0.01–0.10) 0.04 (0.01–0.27)*

Khat chewing

No 123 (16.0) 645 (84.0) 1 1

Yes 111 (28.0) 285 (72.0) 1.75 (1.40–2.19) 1.30 (1.06–1.60)*

Sedentary behavior

<8 hours per day 128 (13.8) 800 (86.2) 1 1
≥8 hours per day 106 (44.9) 130 (55.1) 3.26 (2.63–4.03) 2.29 (1.88–2.80)*

Alcohol consumption
Less than once a month 156 (17.6) 734 (82.4) 1 1

1–4 days a week 44 (20.1) 175 (79.9) 1.14 (0.85–1.54) 1.07 (0.83–1.39)

5–6 days a week 17 (56.7) 13 (43.3) 3.22 (2.28–4.54) 1.81 (1.20–2.74)*
Daily 17 (60.7) 11 (39.3) 3.45 (2.48–4.80) 1.57 (1.16–2.13)*

Note: *Significant at P<0.05. 
Abbreviations: MetS, metabolic syndrome; CPR, crude prevalence ratio; APR, adjusted prevalence ratio; CI, confidence interval.
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consumption provides dietary fiber and other essential 
nutrients that lower the risk of MetS.45 Additionally, fruits 
and vegetables have significant antioxidant effects which 
reduce the risk of MetS by removing reactive oxygen and 
reducing low density lipoprotiens.46

Consistent with previous studies, alcohol consumption 
was significantly associated with MetS in this study.44 This 
is because alcohol consumption tends to increase triglycer-
ide levels and subsequently increases low HDL cholesterol 
level and abdominal obesity,47 and alcohol is also known 
to cause insulin resistance.50

The findings related to khat consumption are consistent 
with studies in countries where khat consumption is com-
mon; Khat chewers’ had an increased risk of developing 
MetS than those who did not chew.48,49 Moreover, evidence 
shows in Yemen khat chewing was positively associated 
with the level of dyslipidemia compared to non-chewers.50

The findings related to sedentary behavior are also con-
sistent with previous studies in working adults.51,52 Sedentary 
behavior prompts lower energy expenditure and increases 
insulin resistance.53,54 Evidence indicates that increased unin-
terrupted sitting may be associated with impaired cardio- 
metabolic risks due to low energy expenditure, reduced 
insulin activity, and reduced skeletal muscle activity.55 Most 
working adults spend much of their time at work sitting; 
therefore, policymakers must give special attention to specific 
strategies to reduce sedentary time in the workplace.53

Limitations
This study is subject to certain limitations, such as social 
desirability bias, that may affect the reporting of lifestyle 
habits (smoking, khat chewing, and alcohol consumption) as 
they are socially unacceptable in the university community. 
Thus, the associations observed are likely to be underesti-
mated. Anthropometric measurements are also prone to errors; 
however, this study was conducted with the highest precau-
tions in training anthropometric data collections, equipment 
calibration, and standardization of procedure to minimize the 
possibility of errors. This study delimits the relevance of its 
result to working adults in eastern Ethiopia, which cannot be 
generalized to the general population of Ethiopia. The results 
of this study must be interpreted with caution as the study 
population was drawn only from one institution.

Conclusion
About one in five working adults in this study exhibited 
MetS. Being female, older age, khat chewing, alcohol 
consumption, and sedentary behaviors were positively 

associated with MetS, whereas fruits and vegetables con-
sumption reduced MetS. Therefore, the findings support 
the need for designing appropriate workplace health pro-
motion interventions to promote a healthy lifestyle and 
increased productivity. We recommend regularly conduct-
ing this kind of study in a representative sample to guide 
public health interventions.
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