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Background: Metabolic syndrome is a cluster of risk factors for cardiovascular diseases, 
indicating great clinical attention. However, much less attention has been given to metabolic 
syndrome in the study area.
Objective: The objective of this study is to determine the prevalence of metabolic syndrome 
and its associated factors in the adult population of West Gojjam zone, Ethiopia.
Methods: A community-based cross-sectional study was conducted in West Gojjam from 
September 15 to October 20, 2018. A total of 627 participants were randomly selected. The data 
were collected using the WHO STEP-wise approach for non-communicable diseases by contex-
tualizing the instrument based on the study questions. The collected data were entered into and 
analyzed in SPSS version 20. Binary logistic regression was used to identify predictors of the 
dependent variable. The odds ratio was used to measure the strength of association between 
variables. For all statistical significance tests, the cut-off value set was p < 0.05 with CI of 95%.
Results: In the studied region, high prevalence of metabolic syndrome at 17.3% is docu-
mented. In the final model, age (adjusted odds ratio [AOR] = 1.02, CI: 1.01–1. 05), 
occupation (AOR = 2.97, CI: 1.25–7.04), a moderate or high level of physical activity 
(AOR = 0.28, CI: 0.14–0.56 and AOR = 0.42, CI: 0.18–0.97) and type of oil used for 
cooking (AOR = 2.62, CI: 1.87–7.86) are significantly associated with metabolic syndrome.
Conclusion: The prevalence of metabolic syndrome in this study is high, and it is determined by 
age, occupation, physical activity and type of oil used for cooking. Designing an intervention which 
focuses on promoting a healthy lifestyle like physical activity and using oils which are liquid at 
room temperature to prevent the risk of major non-communicable diseases is needed.
Keywords: metabolic syndrome, community-based study, associated factor, West Gojjam

Introduction
Metabolic syndrome (MetS) is a cluster of risk factors for cardiovascular diseases 
(CVD) that is getting more clinical attention. It comprises multiple risk factors 
(abdominal obesity, dyslipidemia, hypertension, and insulin resistance with or 
without glucose intolerance, pro-inflammatory and pro-thrombotic states) that can 
occur in different combinations.1 People with MetS are twice as likely to die from, 
and thrice as likely to have, a heart attack or stroke compared to people without it. 
These people will also have fivefold greater risk of developing type 2 diabetes 
mellitus.2
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The criteria used for the diagnosis of metabolic syn-
drome include abdominal obesity (waist circumference, 
>102 cm in men and >88 cm in women), elevated trigly-
cerides (≥1.69 mmoL/L (≥150 mg/dL)), low high-density 
lipoprotein (HDL) cholesterol (<1.04 mmoL/L (<40 mg/ 
dL) in men and <1.29 mmoL/L (<50 mg/dL) in women), 
hypertension (≥130/85 mmHg) or use of antihypertensive 
medication, elevated fasting blood glucose (≥6.1 mmoL/ 
L (≥110 mg/dL)) or use of anti-diabetic medication and 
other risk factors, but the individual diagnosis of the 
metabolic syndrome is made when three or more of the 
risk factors are present.3 More recently, the International 
Diabetes Foundation (IDF) has suggested redefinition of 
the metabolic syndrome by using adapted waist circumfer-
ences for different ethnic groups.4

The detection, prevention and treatment of MetS 
should become a very important approach for the decre-
ment of the cardiovascular disease burden in the world.5 

According to the IDF, this cluster of factors is driving the 
twin global epidemics of type 2 diabetes and cardiovascu-
lar diseases. With current trends, the premature deaths and 
disabilities resulting from these conditions will cripple the 
health budgets of many nations, both developed and 
developing.4

Several decades ago, the burden of diseases among 
African populations was from infectious diseases and car-
diovascular disorders were then seen as rare among these 
populations. However, these nations are witnessing epide-
miological transition which has placed them on a double 
burden of disease. This implies that while infections and 
infestations are still a major health burden in these coun-
tries, non-communicable diseases have also become a -
problem.6,7 Limited available evidence suggests an 
increasing prevalence of MetS among populations in sub- 
Saharan African countries over the past decade6,8,9 and 
this indicates an increasing risk for developing MetS 
from time to time in this population. This warrants the 
need for having appropriate indicators to detect the pro-
blems as early as possible.

Although studies were conducted in Ethiopia focusing 
on MetS, only one study was conducted at community 
level10 while most of them were conducted at facility 
level by focusing on patients with specific types of 
diseases.9,11–16 The current study is conducted at commu-
nity level among adults in West Gojjam zone of Amhara 
region, Ethiopia to address the existing evidence gap with 
regard to MetS in the community.

Methods and Materials
Study Setting and Population
The study was conducted in West Gojjam of Amhara regional 
state, Ethiopia from September 15 to October 20, 2018. The 
estimated total population of West Gojjam Zone is 2.4 million 
and there are five hospitals (1 teaching and 4 district) and 
around 108 health centers. The study was conducted among 
individuals who are ≥18 years old after excluding those who 
are unable to communicate due to mental illness.

Study design: a community-based cross-sectional study 
design was employed.

Sampling Procedure and Sample Size 
Estimation
The sample size was calculated using the single population 
proportion formula assuming 17.9% prevalence of MetS,9 

95% confidence interval (CI) and 3% margin of error. 
Based on this, the sample size for this study is 627.

Out of 15 districts in the zone, 4 were randomly 
selected. Likewise, from each district again 4 kebeles 
(smallest administrative area) were selected. After propor-
tional allocation of sample size for each of the selected 
kebeles, households were selected using a systematic ran-
dom sampling technique and a lottery method was used to 
select individual participants from the household.

Data Collection Procedures
The data were collected using an interviewer-administered 
questionnaire which is adapted from the WHO STEPS 
Instrument17 for socio-demographic, behavioral, physical 
and biomedical measurements. Physical anthropometric 
measurement, blood pressure measurement, and blood 
sample collection and measurement were carried out by 
trained nurses and laboratory technicians.

Blood Pressure and Anthropometric 
Measurements
Blood pressure was measured using a digital measuring device. 
Measurements were taken after participants had been sitting 
for at least 5 minutes. For the reliability of measurement, it was 
measured twice with a 2-minute interval and the average of the 
two readings was recorded as the final blood pressure of the 
participant. Participants were weighed in kilograms in light 
clothing and bare feet. Height was measured using a measuring 
tape; participants stood in erect posture without shoes, and the 
measurement was recorded to the nearest 0.5 cm. Waist 
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circumference in centimeters was measured at the midpoint 
between the lowermost rib and the iliac crest of the hip bone.

Laboratory Measurements
The necessary biochemical measurements were collected 
using the SD LipidoCare® Analyzer. Fresh capillary whole 
blood from the fingertip was collected using a 35-µL capillary 
tube in the morning after 12 hours of overnight fasting and used 
for testing glucose and lipid (triacylglycerol, total cholesterol, 
HDL-cholesterol and LDL-cholesterol) based on the recom-
mendation of the manufacturer.

Data Quality Control
Two-day training was given for data collectors to familiarize 
them with the data collection tool and each variable in the 
questionnaire and anthropometric measurements. The English 
version of the questionnaire was translated into Amharic and 
back to English for checking language consistency. A pre-test 
was conducted on 5% of the sample size in another nearby 
zone and modification was made based on its findings. 
Weighing scales were checked and calibrated against a zero 
reading after every individual measurement. Qualified medical 
laboratory professionals were recruited for laboratory investi-
gation. The laboratory personnel can also be oriented by one of 
the investigators who have the qualification and experience 
in related laboratory measurements. Furthermore, during 
laboratory analysis, standard operating procedure was fol-
lowed, and control samples were run.

Data Management and Statistical Analysis
The data were checked for completeness, coded and entered in 
EPI data 3.1, and exported to SPSS 20 for analysis. Descriptive 
analysis was explored using frequency and percentage for 
categorical variables. Continuous variables were expressed as 
mean ± SD. Normality was checked for continuous variables 
and transformation was made for data that are not normally 
distributed. Bivariate and multivariate logistic regression ana-
lysis was used to evaluate the differences in the distribution of 
categorical variables for study groups. P value < 0.2 was used 
as a cut-off to include variables for the multivariate binary 
logistic regression model. The result of the OR was used for 
interpretation of the strength of prediction of the independent 
variables to the outcome. For all statistical significance tests, 
the cut-off value set was p<0.05 with CI of 95%.

Results
Making a response rate of 94.7%, a total of 594 respon-
dents participated in this study.

Participants' Socio-Demographic 
Characteristics
The mean age of the participants was 32.7 (SD ± 5.7). 
Three hundred and eight (51.9%) of them were male and 
around two-thirds (65%) of them were married. 
The majority (97.5%) of the participants were Amhara in 
ethnicity. Two hundred and fifty (42.1%) of the partici-
pants have completed college and above. Regarding the 
occupation, more than one-third (37.1%) of the partici-
pants are engaged in their own job. The mean monthly 
income of the participants is 3532.6 (SD ± 121) Birr 
(Table 1).

Behavioral Characteristics and Dietary 
Practice
The majority (96.8%) of the study participants are cur-
rently non-smokers. About two-thirds (6.5.7%) of them 
ever drank alcohol, and of these, a large number 
(93.1%) of them consumed alcohol in the last one 
month. One hundred and forty-seven (40.9%) of the 
participants are engaged in a low level of physical 
activity. More than half (60%) of them use vegetable 
oils which are solid at room temperature to prepare 
food. Three hundred and thirty-nine (57.1%) of them 
consume fruit for 1–3 days in a typical week. Three 
hundred and forty (57.2%) of them consume 
vegetables for 1–3 days in a typical week (Table 2).

Clinical Features, Anthropometric 
Measures and Biochemical Values
The prevalence of metabolic syndrome is 17.3%. Very few 
(0.3%) of the participants are currently taking anti-diabetic 
medication. Only seven (1.2%) of the study participants 
are taking anti-hypertensive medication. Around two-third 
s of them are in the normal range of BMI measure. For 
163 (27.4%) of the participants, the systolic blood pressure 
measure is ≥130 mmHg, and diastolic blood pressure 
measure is ≥85 mmHg for 114 (19.2%) of the participants. 
For one-fifth (20.5%) of men participants, the value of 
HDL cholesterol is <35 mg/dL, and for 53 (18.5%) of 
women participants, the value of HDL cholesterol is 
<39 mg/dL. Three hundred and forty-two (57.6%) of 
them have a value of <150 mg/dL for triglyceride. 
Regarding fasting blood sugar, 456 (76.8%) of them have 
lower blood sugar (Table 3).
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Factors Associated with Metabolic 
Syndrome
Age, sex, occupational status, ever drink alcohol, level of 
physical activity, type of oil used for cooking, fruit con-
sumption and vegetable consumption were included in mul-
tiple logistic regression for having P value <0.2. In multiple 
logistic regression, only age, occupation, level of physical 
activity and type of oil used for cooking were significantly 
associated with metabolic syndrome at P value <0.05.

Age is found to have positive significant association 
with metabolic syndrome (AOR = 1.02, CI: 1.01–1.05). 

Table 1 Socio-Demographic Characteristics of Adult People of 
West Gojjam Zone, Amhara Region, Ethiopia

Variable Frequency Percentage

Age Mean 32.7 ± 5.7 SD

Sex

Male 308 51.9

Female 286 48.1

Marital status

Single 175 29.5

Married 386 65

Divorced 18 3

Widowed 15 2.5

Ethnicity

Amhara 579 97.5

Tigre 11 1.9

Oromo 4 0.7

Educational status

No formal education 103 17.3

Primary school 104 17.5

Secondary school 137 23.1

College and above 250 42.1

Occupation

Government employee 203 34.2

Private organization employee 68 11.4

Private job 220 37.1

Student 66 11.1

Others 35 6.2

Monthly income (Birr) Mean 3532.6 ± 121 SD

Table 2 Behavioral Characteristics and Dietary Practice of Adult 
People of West Gojjam Zone, Amhara Region, Ethiopia

Variable Frequency Percentage

Current cigarette smoking status

Yes 19 3.2

No 575 96.8

Ever drink alcohol

Yes 390 65.7

No 204 34.3

Alcohol consumed in the last 1 month

Yes 363 93.1

No 27 6.9

Frequency of alcohol use in the last 1 month

Daily 95 26.2

5–6 days in a week 60 16.5

3–4 days in a week 74 20.4

1–2 days in a week 70 19.3

1–3 days in a month 64 17.6

Level of physical activity (n = 359)

Low 147 40.9

Moderate 142 39.6

High 70 19.5

Type of oil used for meal preparation (n = 536)

Vegetable oil (liquid at room t0) 148 27.6

Vegetable oil (solid at room t0) 359 60

Butter 29 5.4

Fruit consumed in a typical week

None 194 32.7

1–3 days 339 57.1

4–7 days 61 10.3

Vegetable consumed in a typical week

None 138 23.2

1–3 days 340 57.2

4–6 days 116 19.6
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Participants who are working in a private company are 
2.97 times more likely to develop metabolic syndrome as 
compared with those who are government 
employees (AOR = 2.97, CI: 1.25–7.04). Those who are 
engaged in a moderate and high level of physical activity 
are 28% and 42% less likely to develop metabolic syn-
drome as compared to their counterparts (AOR = 0.28, CI: 
0.14–0.56 and AOR = 0.42, CI: 0.18–0.97 respectively). 
Participants who prepare food using butter are 2.62 times 
more likely to develop metabolic syndrome as compared 
with those who use vegetable oils which are liquid at room 
temperature (AOR = 2.62, CI: 1.87–7.86) (Table 4).

Discussion
The prevalence of metabolic syndrome is found at 17.3% 
with 95% CI (14.3–20.5). This finding is comparable to 
the studies conducted in Addis Ababa (17.9%), Ghana 
(15%) and Nigeria (18%).9,18,19 However, it is low as 
compared with other studies conducted in different 
parts of the country. A prevalence study conducted on 
MetS in northwest Ethiopia reported 66.7% and 45.3% 
for patients with type 2 diabetes mellitus and 40.7% for 
hypertensive patients.13–15 A study conducted among 
hypertensive patients in southern Ethiopia also revealed 
a 48.7% prevalence of MetS.16 The difference in the study 
setting and population might be the reason for the discre-
pancy. Those studies have used a facility as the study 
setting and their population was people with specific 
health problems, while the current study is conducted at 
community level on the general population. The preva-
lence of MetS in our study is higher as it is compared 
with studies which are conducted in southwest Ethiopia 
(9.6%) and in Cameroon (5.9% and 7.9%) for women and 
men respectively.8,10 Using different MetS measurement 
criteria in the study of southwest Ethiopia and failing to 
measure HDL-c concentration in the study from Cameroon 
might be the main reasons for the discrepancy with these 
studies.

Age of the study participants has a positive significant 
association with MetS. As age increases by one year, the 
occurrence of MetS will increase by 2%, which is also 
supported by other studies. In a study conducted in 
Nigeria, as age increased the chance of developing 
MetS significantly increased.20 Other studies also demon-
strated that the risk of MetS increased as age 
increased.16,21 A study conducted in the southern part of 

Table 3 Anthropometric Measures, Clinical Features and 
Biochemical Values of Adult People of West Gojjam Zone, 
Amhara Region, Ethiopia

Variable Frequency Percentage

DM treatment

Yes 2 0.3

No 592 99.7

HTN treatment

Yes 7 1.2

No 587 98.8

Body mass index (kg/m2)

Underweight 22 3.7

Normal 386 65

Overweight 168 28.3

Obesity 18 3

Systolic BP (mmHg)

≥130 163 27.4

<130 431 72.6

Diastolic BP (mmHg)

≥85 114 19.2

<85 480 80.8

HDL cholesterol (mg/dL) for men (n = 308)

≥35 245 79.5

<35 63 20.5

HDL cholesterol (mg/dL) for women (n = 286)

≥39 233 81.5

<39 53 18.5

Triglyceride (mg/dL)

≥150 252 42.4

<150 342 57.6

Fasting blood sugar (mg/dL)

≥110 138 23.2

<110 456 76.8

Metabolic syndrome

Yes 103 17.3

No 491 82.7
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Ethiopia also revealed that participants who were found 
in the age group of 18 and 28 years were reported at 68% 
less likely to develop MetS as compared with those 
whose age was greater than or equal to 40 years. Being 

in the age range of 47–57 and above 57 years was 8 and 
21 times more likely to experience MetS as compared 
with those who are found in the age range between 25 
and 35 years.13

Table 4 Factors Associated with Metabolic Syndrome Among Adult People of West Gojjam Zone, Amhara Region, Ethiopia

Variable Metabolic Syndrome Odds Ratio (95% CI)

Yes No Crude Adjusted

Age Mean 32.7 ± 5.7 SD 1.03 (1.01–1.05)* 1.02 (1.01 −1. 05)*

Sex

Male 62 246 1

Female 41 245 0.66 (0.43–1.02) 0.61 (0.31–1.20)

Occupation

Government employee 40 163 1 1

Private organization Employee 17 51 1.36 (0.71–2.56) 2.97 (1.25–7.04)*

Private job 31 189 0.66 (0.40–1.12) 1.24 (0.62–2.50)

Student 8 58 0.56 (0.25–1.23) 1.57 (0.56–4.43)

Others 7 31 0.95 (0.40–2.32) 0.74 (0.16–3.32)

Ever drink alcohol

Yes 75 315 1 1

No 28 176 0.67 (0.42–1.07) 0.84 (0.40–1.74)

Level of physical activity

Low 48 99 1 1

Moderate 22 121 0.36 (0.20–0.64)* 0.28 (0.14–0.56)*

High 13 57 0.47 (0.24–0.94)* 0.42 (0.18–0.97)*

Oil used for meal preparation

Vegetable oil (liquid at room t0) 27 121 1 1

Vegetable oil (solid at room t0) 55 304 0.65 (0.40–1.07) 0.66 (0.35–1.26)

Butter 12 17 3.16 (1.35–7.40)* 2.62 (1.87–7.86)*

Fruit consumed in a typical week

None 43 151 1 1

1–3 days 53 286 0.65 (0.42–1.02) 0.76 (0.36–1.62)

4–7 days 7 54 0.45 (0.12–1.07) 0.39 (0.12–1.26)

Vegetable consumed in a typical week

None 34 104 1 1

1–3 days 52 288 0.55 (0.34–0.90) 0.93 (0.42–2.08)

4–6 days 17 99 0.53 (0.28–1.01) 1.14(0.40–3.32)

Note: *Significance at P value <0.05.
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Occupational status was also found to be a significant 
predictor of MetS. Working in a private company increases 
the risk of MetS by 2.97 times more than working in 
a government company. This indicates that private com-
pany employees are more engaged in a sedentary lifestyle 
as they are working in an office most of their working time 
and other studies' findings also showed a significant asso-
ciation between occupation and MetS. The finding of 
a study conducted in Gondar, Ethiopia has also shown 
that self-employed individuals are more likely to develop 
MetS compared to those who are government 
employees.15 Retiring from work was also found to 
increase the risk of developing MetS.16

Physical activity is another very important variable 
significantly associated with MetS. Being engaged in 
a moderate and high level of physical activity decreases 
the occurrence of MetS by 28% and 42% as compared to 
a lower level of physical activity. Supporting this finding, 
other studies showed that doing moderate and vigorous 
intensity of physical activity decreases the occurrence of 
MetS.22,23 Individuals who engage in physical activity 
were 53% less likely to develop MetS as compared with 
those who did not engage in physical activity.24 A study 
in Cameroon also reported that regular physical activity 
was significantly associated with lower development of 
MetS.25 A study conducted among working adults in 
Addis Ababa, Ethiopia reported that men who engaged 
in higher physical activity decreased the occurrence of 
MetS by 44% as compared to those engaged in a low 
level of physical activity.11 Another study conducted in 
southwest Ethiopia reported that being physically inac-
tive increases the chance of developing MetS by 2.61 
times.10

The type of oil used for cooking is also found to be 
a factor which is significantly associated with MetS. Using 
butter for food preparation increases the chance of devel-
oping MetS by 2.62 times as compared with those who use 
vegetable oil which is liquid at room temperature. Similar 
to the current study, the finding of a study conducted in 
north Ethiopia showed significant association between the 
type of oil used for cooking food and MetS. It is obvious 
that butter is an animal product which is rich in saturated 
fatty acid and risk for chronic diseases,26 while oils which 
are liquid at room temperature are known to be monosa-
turated fatty acids and have lower risk of chronic 
diseases.27

The major limitation of this study is the utilization of 
a cross-sectional study design, and it fails to establish 

a temporal relationship between MetS and its associated 
factors. Additionally, only the WHO definition of MetS 
was used to assess its prevalence and different figures of 
this prevalence could have been identified.

Conclusion
In the study site, a high prevalence of MetS is observed. 
Age, occupation, physical activity and type of oil used for 
cooking were significantly associated with MetS. 
Therefore, there is a need for designing an intervention 
which focuses on promoting a healthy lifestyle like physi-
cal activity and using oils which are liquid at room tem-
perature for cooking to prevent the risk of major 
noncommunicable diseases. Furthermore, longitudinal stu-
dies should be conducted to address predictors of MetS at 
community level.
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