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Abstract
Background: Non-communicable diseases (NCDs) are increasingly becoming the global cause of
premature death encompassing cardiovascular diseases (CVDs), cancer, respiratory diseases and
diabetes mellitus. However, early identi�cation of cardiometabolic risk factors in the general population,
especially among the high-risk groups has rarely been assessed in Ethiopia.

Purpose: The study aimed to assess the magnitude and associated risk factors of cardiometabolic
diseases among Ethiopian Public Health Institute (EPHI) staff members.

Methodology: An institutional-based cross-section study was conducted from March to June 2018
among EPHI staff members. A total of 450 study participants were involved in the study, and the World
Health Organization NCD STEPS survey instrument version 3.1 was used for the assessment. The
biochemical parameters were analyzed by using COBAS 6000 analyzer. Statistical package for the social
science (SPSS) version 20 was used for data analysis. Both bivariate and multivariate logistic regression
analyses were used to identify associated risk factors. P-value <0.05 was considered for statistical
signi�cance.

Results: Based on IDF criteria, the prevalence of metabolic syndrome was 27.6%. Central obesity, low HDL
and hypertension had a prevalence of 80.2%, 41.3%, and 23.6%, respectively. Increasing age and larger
body mass index were signi�cantly associated with metabolic syndromes

Conclusion: The magnitude of metabolic syndrome was relatively high in the study participants.
 Preventive intervention measure should be designed on the modi�cation of lifestyle, nutrition and
physical activities, and early screening for early identi�cation of cardiometabolic risks factors should be
practised to reduce the risk of developing cardiovascular diseases.

Introduction
Non-communicable diseases (NCDs) are increasingly becoming the leading cause of morbidity and
mortality involving every country worldwide (1). According to World Health Organization (WHO) 2017
report, NCDs, such as cardiovascular diseases (CVDs), cancers, diabetes, and chronic respiratory diseases
are the global leading causes of deaths which are responsible for 70% of all deaths worldwide (2). From
36 million annual NCD deaths, CVDs stand the �rst place and accounts for 17.5 million followed by
cancers (8.2 million), respiratory diseases (4.0 million) and diabetes mellitus (1.5 million) (3). These
NCDs shared common and key modi�able behavioural risk factors like unhealthy diet, lack of physical
activity, use of alcohol, tobacco which in turn leads to overweight/obesity, raised blood pressure, raised
cholesterol, raised blood glucose. and �nally chronic diseases (2). These risk factors have shown
clustering and synergizing effects through time and then associated with a higher prevalence of NCDs,
including CVDs and related mortality (4, 5).
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The cardiometabolic syndrome is a combination of metabolic dysfunctions, including insulin resistance,
impaired glucose intolerance, dyslipidemia, hypertension and central obesity which are associated with
an increased risk of CVDs and type 2 diabetes (6). This complex, cardiometabolic disorders, are
becoming a major worldwide public health problem because of their association with increased risk of
type 2 diabetes mellitus, atherosclerotic cardiovascular disease and mortality (7). With the rise of
cardiometabolic risks factors, such as obesity, hyperglycemia, hypertension, and dyslipidemia, CVDs
become the leading causes of premature mortality (8). Modi�able risk factors like high rates of smoking,
alcohol consumption, poor diet and limited physical activities have been commonly practised and
believed to be major risk factors of getting cardiometabolic diseases (8, 9) Exposure to prolonged sitting
in the workplace have become common, particularly who spend in o�ce environments (10). Ethiopian
Public health Institute was mandated for activities which exposed to limited physical activities that are
the major proximate determinants of NCDs and metabolic syndrome. However, to the extent of our
knowledge, little researches were available on the magnitude and associated factors of cardiometabolic
diseases among healthy o�ce workers in Ethiopia. Understanding this gap in the literature and given the
importance of timely identi�cation of cardiometabolic risk factors to initiate preventive strategies before
end-organ damage occurs; we aimed to assess the magnitude of cardiometabolic diseases and
associated factors among EPHI Staff Members.

Materials And Methods

Study population and area
An institutional-based cross-sectional study was conducted using the WHO stepwise survey tool from
March 2018 to June 2018. The study involved 450 individuals aged 18–69 years who are staff members
at EPHI. We excluded female staff members who were pregnant during data collection period.

Anthropometric Measurements
Physical measurements, such as weight, height, waist circumference, hip circumference and blood
pressure were registered using standardized methods and adjusted equipment by trained health
professionals. Weight was measured in kilograms with lightweight clothes and no wearing of shoes; the
participants’ height was measured in centimeter using height board with no shoes wearing and in an
upright position. Waist circumference was measured in centimeter at the narrowest point between the
lower costal border and the iliac crest with a measuring tape. Then, BMI and waist to height ratio (WHtR)
were calculated to determine the obesity status of the participants. The BMI was calculated as the weight
in kilograms divided by the square of the height in meters (11). WHtR was calculated as the WC (waist
circumference) in centimeters divided by the height in centimetres and used to classify
central/abdominal obesity (12). Blood pressure measurement was taken at the midpoint of the left arm
after participants rest for at least �ve minutes or 30 minutes for those who took hot drinks like coffee.
Three blood pressure readings were performed for all participants and then the mean blood pressure
value was taken.
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Physical activity was assessed according to WHO STEPS, in which physical activity is de�ned as any
bodily movement produced by skeletal muscles that require energy expenditure. Physical activity was
categorized into vigorous, moderate and sedentary (low) activity. A vigorous-intensity activity was de�ned
as any activity that causes a large increase in breathing or heart rate if continued for at least 10 minutes
(e.g. running, carrying or lifting heavy loads, digging or construction work) at least for three days per
week. The moderate-intensity activity was de�ned as any activity that causes a small increase in
breathing or heart rate if continued for at least 10 minutes (brisk walking or carrying light loads) or three
or more days of vigorous-intensity activity of at least 20 minutes per day; or �ve or more days of
moderate-intensity activity or walking for at least 30 minutes per day. Physical activity related to work,
transportation and leisure time was assessed in terms of minutes that caused them to breathless or feel
palpitation. Low-level physical activity involves a person not meeting any of the above-mentioned criteria
for the moderate- or high-level categories (13).

The questionnaire includes face to face questions that assess the socio-demographic characteristic, such
as age, sex, educational level, income per month, and behavioural risk factors (alcohol consumption,
physical inactivity, low fruit and vegetable intake, Cigarette smoking). WHO identi�ed risk factors of NCDs
with expanded and optional questions to suit local needs were also included in the questionnaire like
Khat chewing. Participants who were smoking cigarettes and chewing Khat in any amount at the time of
the study were taken as current smoker and chewer. Participants who consume any amount of alcohol in
the past 30 days were considered as alcohol consumer (14).

Data Collection and Quality Assurance
Data were collected digitally using personal digital assistants (PDAs). The data collectors were trained
professionals and investigators who were trained before data collection. Blood sample collection was
done through standardized, calibrated, and sterile techniques after overnight fasting. Data collected in
PDAs was transferred to the central server using an internet �le streaming system (IFSS) and was
exported to Microsoft Excel to a personal computer for analysis. The biochemical analysis (glucose,
cholesterol, triglyceride, high-density lipoprotein (HDL), low-density lipoprotein (LDL) were performed by
calibrated COBAS 6000 (c501) analyzer (Roche Diagnostics GmbH, Mannheim, Germany), after daily
internal quality control (IQC) was done. The tests were done by well trained and experienced
professionals with strictly followed laboratory standard operating procedure.

Cutoff of Points for De�ning Metabolic Syndrome
The de�nition criteria were based on the International Diabetes Federation (IDF) (15) and the National
Cholesterol Education Program Adult Treatment Panel (NCEP ATP III) (16). The presence of any three of
the following �ve factors is required for a diagnosis of Metabolic Syndrome: abdominal obesity, (Waist
circumference ≥ 90 cm for men and ≥ 85 cm for women), dyslipidemia (triglycerides ≥ 150 mg/dl); low
HDL cholesterol (HDL cholesterol ≤ 40 mg/dl for men and ≤ 50 mg/dl for women); elevated blood
pressure (systolic blood pressure ≥ 130 mmHg and/or diastolic blood pressure ≥ 85 mmHg or current use
of antihypertensive drugs); impaired fasting glucose (fasting plasma glucose ≥ 100 mg/dl) according to
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NCEP ATP III criteria. The IDF criteria of MetS uses central obesity (waist circumference ≥ 90 cm for men
or ≥ 80 cm for women) as a mandatory criterion and the presence of at least two of the other four criteria
which are identical to those provided by NCEP ATP III.

Data Processing and Analysis
The statistical data analysis was conducted using the statistical package for the social science (SPSS)
version 20 software. Descriptive data analyses were presented in tables and/or graphs with means,
proportions and frequency distributions. Bivariate and multivariate logistic regression analyses were used
to determine the potential strength of associated factors with cardiometabolic syndromes. All variables
that have been associated with the independent variable at P < 0.2 with bivariate analysis were further
analyzed with multivariate logistic regression analysis. Adjusted odds ratio (AOR) was used to determine
the strength of association. The assumption was done through the chi-Square test. P-value < 0.05 was
considered to be statistically signi�cant.

Results

General Characteristics of the Study Participants
A total of 450 study participants were recruited in this study, of whom 232/450 (51.6%) were males. The
mean age in year ± SD of study participants was 36.5 ± 10 years, and about 186/450 (41.3%) were in the
age range of 29–38 years. About 220/450 (48.9%) study participants attend their education up to
College/University level. Regarding the marital status of the participants, 295/450 (58.9%) were married
while 156/450 (34.7%) were never married (Table 1).
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Table 1
Socio demographic characteristics of the study participants strati�ed by sex, EPHI, Addis Ababa, Ethiopia,

2018 (n = 450)
Characteristics Total Sex

Male N
(%)

Female N
(%)

Study Participant n (%) 450 232
(51.6)

218 (48.4)

Mean age y (SD) 36.5
(10)

38 (10) 35 (10)

Age of Respondent 18–28 21.6 34(35.1) (63)64.9

29–38 41.3 (57.5)107 (42.5)79

39–48 21.3 (52)54.2 (44)45.8

49–58 12.2 (29)52.7 (26)47.3

59–69 3.6 (10)62.5 (6)37.5

Marital Status Never married 34.7 (73)46.8 (83)53.2

Married 58.9 (156)58.8 (109)41.1

Separated/Divorced/Widowed 6.4 (3)10.3 (26)89.7

Level of Educational Status Less than Primary School 6.9 (9)29 (22)71

Primary School Completed 10.7 (21)43.8 (27)56.2

Secondary School Completed 14.4 (24)36.9 (41)63.1

College/University Completed 48.9 (114)51.8 (106)48.2

Post Graduate Degree 19.1 (64)74.4 (22)25.6

Quartile of Income per
Month

Quartile1 23.8 (27)25.2 (80)74.8

Quartile2 26 (50)42.7 (67)57.3

Quartile3 24 (72)66.7 (36)33.3

Quartile4 26.2 (83)70.3 (35)29.7

Quartile 1 = < 1500 Birr, Quartile 2 = 1500-3173-birr, Quartile 3 = 3174-6676-birr Quartile 4 = > 6677 birr

 

Behavioral, Clinical and Biochemical Characteristic of the
Study Participants



Page 8/22

Table 2 showed that out of the total study 450 participants, 19/450 (4.2%) were tobacco product smokers
whereas 19/450 (4.2%) were chewing Khat at the time of the study. About 350/450 (66.7%) participants
were consumed alcohol in the past 30 days before the study with high proportion of males, 172/300
(57.3%). The proportion of study participants who consumed fruit and vegetable for �ve and more days
per week were 36/450 (8%) and about 448/450 (99.6%) were consumed less than �ve servings of fruit
and vegetable daily. As it is presented in (Table 2) among the study participants about 31/450 (7%) were
found to be obese and 167/450 (37%) were overweight. About 361/450 (80.2%) of the study participants
had central obesity. 106/450 (23.6%) of the study participants had raised blood pressure, 11/450 (2.4%)
Diabetes, 127/450 (28.2%) had raised fasting cholesterol and 186/450 (41.3%) of the participants had
low HDL. High level of fasting triglycerides was found among male study participants, 71/87 (81.6%). We
also found that 117/450 (25.1%) of the participants had high LDL.



Page 9/22

Table 2
Prevalence of Behavioral Clinical and Biological Characteristics of Study Participant, EPHI, Addis Ababa,

Ethiopia, 2018 (n = 450)
Characteristics % of

Total
Sex

Male n
(%)

Female n
(%)

Smoking Status Never Smoke 90 190
(46.9)

215
(53.1)

Current Smoker 4.2 18 (94.7) 1 (5.3)

Previous Smoker 5.8 24 (92.3) 2 (7.7)

Alcohol drinking status of respondents No 33.3 60(40) 90(60)

Yes 66.7 172(57.3) 128(43.7)

Physical activity level (WHO
recommendation)

Vigorous 29.6 74(55.6) 59(44.4)

Moderate 65.6 149(50.5) 146(49.5)

Low 4.8 9(40.9) 13(59.1)

Khat chewing status of respondents Never Chewed 84.2 166(43.8) 213(56.2)

Current Chewer 4.2 (19)100 0(0)

Previous Chewer 11.6 47(90.4) 5(9.6)

Days of fruit & vegetable intake per week
(WHO recommendation)

≥ 5 8 18(50) 18(50)

3–5 14 31(49.2) 32(50.8)

< 3 78 183(52.1) 168(47.9)

Serving of fruit and vegetable per day
(WHO) recommendation

≥ 5 0.4 1(50) 1(50)

< 5 99.6 231(51.6) 217(48.4)

Body Mass Index (BMI*) Normal 56 128(50.8) 124
(49.2)

Overweight 37.1 97(58.1) 70(41.9)

Obese 6.9 7(22.6) 24(77.4)

Blood pressure Normal 76.4 172(50) 172(50)

Hypertensive 23.6 60(56.6) 46(43.4)

Lipid pro�les Cholesterol < 
200 mg/dl

71.8 158(48.9) 165(51.1)

Cholesterol > = 
200 mg/dl

28.2 74(58.3) 53(41.7)
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Triglyceride < 
150 mg/dl

80.7 161(44.4) 202(55.6)

Triglyceride > = 
150 mg/dl

19.3 71(81.6) 16 (18.4)

Normal HDL
mg/dl

58.7 141(53.4) 123(46.6)

Low HDL mg/dl 41.3 91(48.9) 95(51.1)

Normal LDL(< 
130) mg/dl

74.9 166(49.3) 171(50.7)

High LDL (> 130)
mg/dl

25.1 66(58.4) 47(41.6)

Blood glucose Normal 97.6 224(51) 215(49)

Hyperglycemia 2.4 8(72.7) 3(27.3)

Dyslipidemia based on NCEP-ATPII Normal 50.4 113(49.8) 114(50.2)

Dyslipidemia 49.6 119(53.4) 104(46.6)

Central Obesity (CO) based on IDF Normal 19.8 28(31.5) 61(68.5)

Obese 80.2 204(56.5) 157(43.5)

Abbreviations:- *BMI- Body Mass Index, , LDL- Low density Lipoprotein, HDL- High Density Lipoprotein,
HDL low <40/50mg/dl (M/F)  CO (central Obesity Waist Circumference >=94/80cm Male/Female);

 

Prevalence of Blood Pressure, Blood Glucose, Lipid Pro�le
Abnormalities, and Central Obesity
Among the study participants the prevalence of hypertension, diabetes, dyslipidemia, and central obesity
were 106/450 (23.6%), 11/450 (2.4%), 223/450 (49.6%) and 361/450 (80.2%), respectively. The
prevalence of hypertension and diabetes was highest in the age group of 58-69 years which was 10/16
(62.5%) and 2/16 (12.5%), respectively. The prevalence of hypertension and diabetes in male study
participants was 60/232 (26%) and 8/232 (3.4%), respectively. A proportion of hypertensive in previous
smokers and Khat chewer were 10/26 (38.5%) and 14/52 (26.9%), respectively. While the proportion of
diabetes in smokers and Khat chewers at the time of the study were 3/19 (15.8%) and 1/19 (5.3%),
respectively when compared with those who never smoked cigarettes and chewed Khat. We found that
hypertension and diabetes among the participants who consumed alcohols were 83/300 (27.7%) and
10/300 (3.3%), respectively.
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The study also showed that dyslipidemia in the previous smoker, Khat chewer, and low-level physical
activities were 15/26 (57.7%), 30/52 (57.7%) and 12/22 (54.5%), respectively. In obesity class based on
BMI, the prevalence of hypertension in obese was 18/21 (58.1%) and the prevalence in obese was 92/320
(28.8%) based on WHtR. While, based on BMI, the prevalence of diabetes among overweight and obese
was (2.4%) and (9.7%), respectively. Participants with hyperglycemia had 7/11 (63.6%) prevalence of
hypertension. The study showed that Dyslipidemia was prevalent in overweight 102/167 (61.1%), obese
17/31 (54.8%) and had raised hsCRP 174/324 (53.4%). From those participants who had central obesity
(80.2%) based on IDF criteria, all participants with 59-69 years age group had central obesity.  Male
participants had a prevalence of central obesity 204/232 (87.9%) (Table 3 Found as an additional �le 1).

Association of risk factors with Raised (blood Pressure,
Blood Glucose), Dyslipidemia and Central Obesity
The prevalence of hypertension was statistically signi�cant in the age groups of 39-48 years (AOR=4.27,
(95% CI; 1.8-10.31)), 49-58 years (AOR= 4.53, (95% CI; 1.77-11.6)) and 59-69 years (AOR= 8.62, (95% CI;
2.36-31.5)).

Following adjustment for confounding factors with multiple logistic regressions, the study showed that
hyperglycemia was signi�cantly associated with current smokers with (OR= 10.34, (95% CI; 2.2-48.7)) in
which the odds of being current smokers had 10.34 times to have the likelihood of diabetes than study
participants who never smoke in their lifetime. The odds of being hypertensive were nearly �ve times to
have hyperglycemia (AOR=4.8, (95% CI; 1.24-18.62)). Overweight based on BMI and raised WHtR had a
signi�cant association with dyslipidemia in a multi logistic regression model with OR as follows
overweight (AOR=1.68, (95% CI; 1.07-2.63)) and raised WHtR (AOR=1.74, (95% CI; 1.07-2.81)). Based on
IDF de�nition of central obesity, expressed with raised waist circumference had signi�cant association
with age categories 29-38 years, 39-48 years and 49-58 years of age (AOR=3.33, (95% CI; 1.78-6.27)),
(AOR=5.16 (95% CI; 2.0-13.3)) and (AOR=4.12 (95% CI; 1.32-12.85)), respectively. Overweight (AOR=4.87
(95% CI; 2.23-10.6)), Obesity (AOR= 9.29 (95% CI; 1.07-80.7)) and raised WHtR (AOR=312 (95% CI; 78-
1245)) had signi�cant association with central obesity based on IDF criteria (Table 4 found as an
additional �le 2).

Proportions of metabolic syndromes
From the total study participants, 27.6% had metabolic syndrome based on IDF criteria while 16.7% had
metabolic syndrome based on NCEP ATP III. Metabolic syndrome based on both IDF and NCEP criteria
was high in male participants, 83/232 (35.8%) and 45/232 (19.4%), respectively. The study also showed
that the prevalence of metabolic syndrome was high with increasing age and the age group of 59-69
years, 10/16 (62.5%) had the highest metabolic syndrome proportion based on IDF (Figure 1).



Page 12/22

Risk Factors of Metabolic syndrome
With multivariate analysis, sex, age, BMI, raised blood glucose, raised blood pressure and dyslipidemia
were shown to be signi�cant risk factors for metabolic syndrome based on IDF criteria (Table 5). The
odds of being females were 32% times less likely to develop metabolic syndrome than males.  (AOR=
0.32, (95% CI: 0.16-0.64)). Study participants with age groups 39-48, 49-58, 59-69 and overweight were
individual predictors for metabolic syndrome  (AOR = 5.38, (1.72-16.8)), (AOR =4.0, (1.09-14.7)), (AOR=
81.2(9.4-669)) and (AOR= 4.67, (95% CI 2.27-17.6)), respectively. From our research result raised blood
pressure and blood glucose and dyslipidemia were also signi�cant risk factors for metabolic syndrome
with AOR= 28 (95% CI; 9.46-86.9), AOR= 126 (95% CI; 6.7-2374) and AOR= 210 (95% CI; 52-849),
respectively. Almost similar results were observed using ATP III criteria on the signi�cance of risk factors
for metabolic syndrome. Central obesity was the constant component for IDF criteria while according to
ATP III criteria it was a statistically signi�cant risk factor for metabolic syndrome with (AOR= 9.56 (95%
CI; 4.11-22.3)). Regarding sex difference, there was no statistical association for metabolic syndrome
based on ATP III criteria (Table 5 found as Additional �le 3).

Summary of combined cardiometabolic risk factors
Among the total study participants, only 24.2% had no risk factors for cardiometabolic diseases. Male
participants were greater proportions of, 65/109 (59.6%) based on NCEP ATP III criteria. As shown in
�gure 2, more than three risk factors were three times more prevalent in male participants, 10/13 (79.6%)
than to female 3/13 (23.1%), having a crude percentage of 13/450 (2.9%). Most of the study participants,
341/450 (75.8%) had at least one risk factor for metabolic syndrome and cardiometabolic risks. About
189/450 (42%) of the study participants had two or more risk factors with balanced proportions between
male (49%) and female (51%) (Figure 2).

Discussion
Metabolic syndrome is a constellation of risk factors associated with a 5-fold increase in incidence of
Type 2 diabetes and 2-3-fold increase in the incidence of CVDs (17).

Based on our �ndings concerning anthropometric measurement, obesity based on BMI, about 44% of the
study populations were overweight/obese, in which 6.9% were obese and 37.1% were overweight. This
�nding is higher than similar studies conducted in Ethiopia national survey (1.2% obese and 5.2%
overweight) (18), northern Ethiopia Mekele (4.1% obese and 26% overweight) (19) and Northwest Ethiopia
Jimma obese (5.1%) and overweight (10.4%) (20). The possible explanation for the higher prevalence of
overweight/obesity in our study may be due to the difference in physical activity, sample size, sedentary
behavior, and lifestyle.

Hypertension, the second most common criteria for metabolic syndrome with the frequency of 23.6% was
higher than those reported in earlier studies 15.8% conducted in Ethiopia in 2015 national survey(18),
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9.3% at Gilgel Gibe �eld research center (21) and 20% in male and 14% in female among working adults
in Addis Ababa (22). Possible explanations for the difference in hypertension were, in addition to stress
condition, lifestyle and genetic difference; the alcohol consumption behavior of our study participants
was more prevalent as compared to these studies. This showed that there is a need for appropriate
interventions to reduce the burden of alcohol use, which could help to lower blood pressure levels (23).
The prevalence of hypertension was also higher when compared to a study done in Angola, 17.9% among
workers in private tertiary center (24) but lower in comparisons with studies done in Eastern Ethiopia
among adults lived in Jigijiga city 28.3% (25), Nigeria Lagos 38.2% among urban slum dwellers (26) and
in Ghana 55.3% among urban & rural adults in the Keta Municipality (27). The possible explanation for
the disparities of hypertension prevalence among different studies was due to family history, socio-
demography, attitude, and awareness and geographic location and/or may be life style of study
participants.

The result of our research showed that the prevalence of Diabetes Mellitus was 2.4% which is in line with
a study done in rural Koladiba town northwest Ethiopia (28). Our result was slightly similar to the 2010
global estimate of the prevalence of Diabetes in the Ethiopian population, 2.0% (29) and study has done
in South Western Nigeria population that found a prevalence of Diabetes Mellitus,2.5% (30). However, our
result was lower than that of a study done in the Ethiopian national crude prevalence rate 3.2% (31) and
study done in Northern Ethiopia among public employees 10.1% (31). This may be because off
biochemical analysis differences since in our study we had used only fasting blood glucose to de�ne the
prevalence of diabetes but the study done by Gebremariam et al. (19) used a combination of FBG and
HgA1c, which results in observed prevalence differences.

Dyslipidemia, especially low HDL levels with 41.3% was a common �nding in our study participants next
to central obesity 80.2% based on IDF criteria. The prevalence of low HDL in our study is in line with the
study done by Martinez Torres and his colleagues among Colombian college students, 40.3% (32), by
Oladapo and his colleagues among rural Southwestern Nigerian population 43.1% (30) and with the
study done among Saudi University employees 36.8% (33). The similarity of this result may be explained
with the mean age group of study participants in Saudi Arabia University employee was 40.4 ± 9.8 years
which was comparable to our study mean age (36.5 ± 10) years and also volunteering based sampling
method was used which was similar to our study. On the contrary, a higher prevalence of low HDL was
observed in Ethiopian national survey (68%) and among public employees in northern Ethiopia (71.3%)
(19, 31). Environmental factors, physical activity status, nutrient intake and sample size and age of study
participants may be used as part of an explanation for this difference.

Regarding the prevalence of hypertriglyceridemia, which is (19.3%) in our study is nearly similar with a
result reported in the Ethiopian national survey. But higher prevalence is found in the following studies
Northern Ethiopia (55%), Saudi University Employee (36.1%), and among Jordanian adults (50.2%) (19,
33, 34). Dietary intake, level of physical activity, lifestyle difference, and level of awareness may be part of
a possible explanation for this variation.
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Abdominal obesity drives the development of cardiometabolic risks through altered secretion of
adipocyte-derived active substances called adipokines, including free fatty acids, adiponectin, interleukin-
6, tumour necrosis factor-alpha, and plasminogen activator inhibitor-1, and through exacerbation of
insulin resistance and associated cardiometabolic risk factors (35). In the present study, we
demonstrated that elevation of waist circumference based on IDF criteria was the most prevalent criterion
with a total frequency of 80.2% which is 87.9% and 72% among males and females, respectively that was
the superior component to yield larger metabolic syndrome prevalence. This result is higher than the
community-based study done among Andean highlanders (75.9%) (36) and the study done in South
African Asian Indians who found a prevalence of (73.1%) even though harmonized criteria was used (37).
This may be due to differences in sample size, level of physical activity difference, and dietary intake.
Concerning sex- difference, it is noted that males had a higher frequency of central obesity (87.9%). The
reason for this difference may be the majority (65%) of female participants were younger as compared to
male (35%) and central obesity increases with increasing age (38).

Findings from this study showed that the prevalence of metabolic syndrome among staff members of
EPHI was 16.7% using NCEP ATP III criteria while the IDF criteria yielded a higher prevalence of 27.6%.
This higher prevalence of metabolic syndrome based on IDF criteria was due to a higher prevalence of
central obesity which is one of the pre-request criteria for de�ning metabolic syndrome. Our result was
fairly comparable to study conducted in systematic review of Madagascar (27.7%), Nigeria (28.1%),
Spain (24.3%), South Asia (29.8%), and Australia (30.7%) based on IDF criteria (39–43). The prevalence
of metabolic syndrome in our study was less than from other studies conducted in Kenya among urban
population (34.6%), Nigeria among apparently healthy adults in Ogun state (36.8%), among Turkey adults
(44%), among Jourdan adults (51%) (34, 44–46). Differences in the age of study subjects, sample size,
socioeconomic status, residence & lifestyle, dietary intake, and physical activity may contribute to the
different prevalence of metabolic syndrome in these different studies.

High prevalence of metabolic syndrome has been linked to urbanization, westernization, nutritional and
epidemiological transition (47). Our result was also lower than the recent study conducted in Northern
Ethiopia involving public employees in Mekele found a prevalence of metabolic syndrome to be 40%
using IDF criteria (19). The explanation for this discordant may be due to the environmental and
sampling methods in which we had used random sampling. However, the �nding in this study was higher
than other community-based studies conducted among working adults in Addis Ababa Ethiopia (17.9%
using IDF criteria and 12.5% using ATP criteria), in Jimma town (16.7%) using IDF criteria) and a
community-based study conducted in Ethiopia in 2015 (4.8%) (18, 20, 22). Our result is also showed
higher prevalence from studies conducted among adults in the rural area of West China (10.8%) and the
study conducted among health professionals in Brazil (4.5%) (48, 49). This could be due to a result of
differences in socioeconomic backgrounds, lifestyle variations and the difference in ethnicity.

The result also showed that the prevalence of metabolic syndrome was 35.8% in males and 18.8%in
females based on IDF criteria. This was in line with the study reported in Colombia who observe that the
prevalence of metabolic syndrome in males was three times higher than in the females (32). The possible
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explanation for the higher prevalence of metabolic syndrome in males is because; the majority of female
participants are younger as compared to males (38). The other possible explanation for higher metabolic
syndrome prevalence in males can be because of central obesity which was more prevalent in males
(72%) than females (28%). However, our result was contradicted with a study that found greater
occurrences of metabolic syndrome were observed in females. Our result �nding also showed that the
prevalence of metabolic syndrome was high in older age. Increasing age group from 39–48, 49–58 and
59–69 years was signi�cantly associated with metabolic syndrome which showed that �ve, two, four, one
and eighty-one times, respectively increased getting the odds risk of metabolic syndrome compared to
age group of 18–28 years. This is in line with different studies (20, 50). This is because of ageing is
characterized by a progressive deterioration in physiological functions and metabolic processes that
generate reactive oxygen species as a by-product of biological oxidation. The oxidative damage of
reactive oxygen species induces cellular dysfunction playing an important role in many pathological
conditions like chronic low-level in�ammation-induced metabolic syndrome (51). The predisposing
factors for having metabolic syndrome in this study, includes being under overweight (OR = 4.67, (95% CI;
2.27–9.6)), having raised blood pressure (OR = 28, (95% CI; 9.46–86.9)), raised fasting blood glucose (OR 
= 126, (95% CI; 6.7–2374)) and dyslipidemia (OR = 210, (95% CI; 52–849)) were also in line with another
studies (20, 32, 50). Overweight characterized by unbalanced energy intake and expenditure which could
result in continues raised blood glucose level (52, 53). These further results in hyper-secretion of insulin
and leading to insulin resistance over time. Once insulin resistance occurs in different target organs
metabolic process dysregulation will be initiated such as lipid pro�le abnormalities, endothelial
dysfunction, and in�ammatory reactions (54, 55)

Three fourth of the participants had at least one component of metabolic syndrome. This result revealed
that characteristics, including smoking habits, alcohol consumption, physical activity and serving of fruit
and vegetables per week were not individual predictors for metabolic syndrome. Even though the study
participants were not apparently healthy, our result was consistent with the �nding from Hawassa
University Hospital and Jimma health centre among peoples living with HIV/AIDS (56, 57). The study
done by Owolabi and his colleagues among adults attending healthcare in Eastern Cape South Africa
contradicts our �ndings. They found that smoking, alcohol use, fruit, and vegetable consumption were
statistically signi�cant factors for metabolic syndrome (47). The discordant with smoking and alcohol
use might be because of the amount and type of alcohol and smoking products taken by the study
populations. However, sex, age, BMI, raised blood pressure, raised blood glucose, dyslipidemia and raised
hsCRP had statistical signi�cance with metabolic syndrome in bivariate analysis. After adjusting
confounders in logistic regression only age, BMI, raised blood glucose, raised blood pressure and
dyslipidemia were independent predictors for metabolic syndrome. This was also in line with the study
done by Salas et al. among Mexican adult population and Brazilian health professionals (49, 59) In
general prevalence of central obesity expressed as increased waist circumference was the most common
abnormality, followed by low HDL and raised Blood pressure were acquiesced with many researchers (34,
60). It is assumed that the modern luxurious lifestyle lies behind abdominal obesity and dyslipidemia
being the most common components of metabolic syndrome (61). The high prevalence of
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abdominal/central obesity, low HDL and raised blood pressure emphasizes the susceptibility of the study
population to CVD and Type 2 DM, especially in older age. Controlling weight and body fat with physical
activity and a more appropriate diet were important in reducing the risk of CVDs (62). The prevalence also
has been linked to urbanization, westernization, nutritional and epidemiological transition and this calls
for urgent action by the policymakers and health managers to further emphasize the need for routine
screening for all the components of Metabolic syndrome.

Conclusion
From this study, it is possible to conclude the following: the prevalence of metabolic syndrome and its
components were signi�cantly high among the study population. Central obesity, followed by
dyslipidemia and hypertension were the most frequent components of metabolic syndrome. The
prevalence of hypertension was found substantial as compared to the national survey report. Being male,
over 39 years old, overweight, raised blood pressure elevated fasting blood glucose and dyslipidemia
were signi�cantly associated with metabolic syndrome. Twenty-four percent of the study participants
were free from any risk factors for metabolic syndrome. About 16.7% of the study participants had ≥ 3
risk factors based on NCEP ATP III de�ning criteria.

Strength And Limitation Of The Study
The major limitation of this study has a limitation associated with cross-sectional nature of study design.
Thus, �ndings may not be generalized to a broader Ethiopian population since our study participants
were an employee of single public institute.
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Figure 1

Proportions of Metabolic Syndrome Based on NCEP ATP III and IDF criteria strati�ed by Age Group and
Sex of Participants EPHI, Addis Ababa, Ethiopia, 2018.

Figure 2

Summary of combined risk factors by sex of study participant based on ATP III de�nition, EPHI, Addis
Ababa, Ethiopia, 2018 (n=450)

Supplementary Files

This is a list of supplementary �les associated with this preprint. Click to download.

AdditionalFile1.docx

AdditionalFile2.docx

AdditionalFile3.docx

https://assets.researchsquare.com/files/rs-132408/v1/ec568d13a2f20bee8a482001.docx
https://assets.researchsquare.com/files/rs-132408/v1/a7e19bf2d6b7fea86ab265f0.docx
https://assets.researchsquare.com/files/rs-132408/v1/4b34bc004c46e4bc4cd37771.docx

