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Abstract

Background: Metabolic syndrome (Mets) is a cluster of cardiovascular risk factors
secondary to an inflammatory and insulin resistance state that increases the risk of
cardiovascular disease and type 2 diabetes mellitus in adulthood. Cardiovascular diseases,
malignant neoplasms and type tow diabetic mellitus were the most common causes of
mortality and disability. However, there is limited studies on it despite an increasing
Metabolic syndrome related morbidity and mortality. This study used the definition of
Mets was according to (NECP/APT) Il criteria.

Objective: to assess the magnitude and factors associated with, Metsiamong adult seeking
care at Kibet primary hospital, Southern Ethiopia, April to May 2021.

Method: An institution based cross sectional study was, conducted on 351 participants
using a systematic random sampling technigue. The data was collected using structured
questionnaire and biochemistry indices. Bivariable and multivariable logistic regression
analyses were used to determine an assoclation between each independent and dependent
variables. Odd ratio with their 95% confidencejintervals was computed to ascertain the
existence and strength of an asso€iation, and statistical significance was affirmed at a p-
value of < 0.05.

Results: In this study, a total ofi851 respondents were completed the interview
successfully making the respense rate of 97.2%. The observed magnitude of Mets was
observed to be 18.5% according®® (NCEPATP II1). Individual with BMI >25 kg/m?
(AOR=4.1; 95%4Cl=3.43=4ds54); having a sedentary behavior >8 hours per day
(AOR=3.76; 95% C1"=1.38-10.25), serving vegetables or fruit > 3 times per day
(AOR=0.52; 95% CI=0.27-1.12), involving physical activity (AOR=0.41; 95% CI: 0.20-
0.80) and cansuminAgyalcohol 5-6 days per week (AOR=2.9; 95% CI: 1.11-7.55) were
significantly associated with Mets..

Conclusion: Generally, a higher proportion of an adult population had experienced Mets
in the study area. Individual with BMI >25 kg/m* having sedentary behavior >8 hours per
day, consuming alcohol 5-6 days per week were associated factors of Mets. On the other
hand, serving vegetables and fruit > 3 times per day, and having physical activity were
preventive factors of Mets. The stakeholders should give an emphasis for the prevention of
the identified risk factors of Mets

Key words: Magnitude, Metabolic syndrome, associated factors, Adults, Hospital
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1. Introduction
1.1. Back ground

The metabolic syndrome (Mets) is a cluster of the most dangerous heart attack risk factors
that increases the risk of cardiovascular disease and type 2 diabetes mellitus in adulthood
(2). The risk factors include raised blood pressure, dyslipidemia (raised triglycerides and
lowered high-density lipoprotein cholesterol), raised fasting glucose, and central obesity
(2). Various diagnostic criteria have been proposed by differentorganizations over the past
decade (3). Metabolic syndrome can be defined as ac€ording tejddefinition of World
Health Organization (WHO); insulin resistance, identified by one of the following either
type 2 diabetes, impaired fasting glucose or impaired‘glucose telerance and/Plus any tow
of the following; blood pressure >140/>90 mmHg, plasma triglycerides >1.7 mmol/l, HDL
cholesterol <0.9 mmol/l in men, <1.0 mmol/l ingwvomen, BMI >30kg/m2 and/or waist to
hip ratio >0.9 in men and >0.85 in women, (3). National Cholesterol Education Program
Adult Treatment Panel 111 (NCEP/ATP 111); states the Mets that from the following five
syndromes at least three of thembare enough to be diagnosed Mets; abdominal obesity
given as waist circumference fapmen >202 cm and for women >88 cm, triglycerides >1.7
mmol/l (>150 mg/dl), HDL men <204 mmol/l (<40 mg/dl), women <1.30-mmol/l (<50
mg/dl), blood pressure >130/85 mmHg, fast blood glucose >6.1 mmol/l (>100 mg/dl)
(4). And also International diabetesgFederation (IDF) defined as; Central obesity (waist
circumference; >94 cm (foramale.and >80 cm for female) is mandatory plus two of the
four following{syndremes; fasting blood glucose > 100 mg/dl or patient receiving
medicine for hyperglycemia, raised blood pressure > 130/85 mm Hg or receiving
antihypertensive “medicines, raised blood triglycerides > 150 mg/dl or receiving
medicatien for yper-triglycerides and reduced HDL-C < 40 mg/dl or <50 mg/dl in men
and women respectively or receiving treatment for reduced HDL-C (4). Since, the study

participants were among the whole of adult seeking care,



| have selected the NECP/ATP criteria to define Mets. It is more important to prevent
Mets, because of the NECP/ATP criteria none of them was mandatory component.
Non-communicable diseases (NCDs) were the leading causes of death globally, killing
more people each year than all other causes combined (5). Nearly 85% of the global
premature deaths associated with NCDs occur in low- and middle-income countries (5).
Mets greatly raises the risk of developing non-communicable diseases especially CVD,
T2DM, stroke, cancer and nonalcoholic fatty liver diseases and are now a day the world’s
biggest killers (6).

There were potential factors related to Mets. Those were_older ageyoverweight, sedentary
life style, physically inactive, misused of alcohol, were “associated with a higher
prevalence of Mets (4). Dietary patterns like shift towards energy-dense diets, which are
characterized by highly processed foods, highfindrefined“starches, sugar, fats, and salt,
accompanied by an insufficient intake of fruits andévegetables, whole grains, pulses, nuts
and seeds (6).

Recently, in Ethiopia some initiatives underitaken to prevent Mets components. Which
were in general NCDs preventive and treatment aspects.

Moreover, Ethiopia has weak ,healthisystem 40 control consequences of this disorders
CVDs, cancer, and others NCDs.“As, its diagnosis and treatment is too expensive, more
focus should be given to the risk factors Mets components. Hence, this study is supportive
to the implementationfof stratégies of modify able risk factors which were potentially

associated with Mets.



1.2. Statement of the problem

Metabolic syndrome (Mets) is becoming a global epidemiological challenge because of
increasing prevalence of obesity and sedentary life styles (7). Globally, it was estimated
that around 20-25% adult population has Mets (8). Associated with a 5-folds and 2-3
folds increase in type 2 diabetes and cardiovascular disease (CVD) respectively and they
were twice as likely to die from compared with people without Mets (9). Patients with
metabolic syndrome had a higher risk of cardiovascular events and death compared (10).
The incidence of Mets often parallels the incidence of obesity, CVBDs and of type 2
diabetes (11). Worldwide obesity has nearly tripled since 1975(11) .

In Ethiopia according to 2016 NCD, caused an estimated to contributed to 39.3% of the
total death (12), and the analysis of the economie,burdemef NCDs in 2017 resulted in an
estimate of a total economic loss to 31.3 billion birrgperyear, equivalent to 1.84% of the
country’s GDP in 2017 (13).

The magnitude of Mets was associated with,dietaryipatterns, mono saturated fatty acids
and vitamins and trace elements were associatiomwith Mets (14). Development of Mets
consumed more dietary lipids risk“@f,Mets (14)» In addition it was associated with age,
sex, educational status, wealthfindex,“intake of dietary pattern, physical activities,
sedentary life style, alcohol drinking (25) and also smoking, chewing status, overweight
were potential factors at adultheod (16).

To alleviate the burdem of metabolic disorder, globally studies conducted at different
settings but most @fithem'€arried'out in developed countries. Globally, WHO has proposed
that, global action, planten physical activity 2018-2030, set a target to reduce physical
inactivity Ay, 15% by 2030, and outlined 20 recommended policy actions and

interventions; but uptakeyof the guidelines was not evaluated (17).



Though the pooled magnitude of metabolic syndrome in Ethiopia was found to be 34.89%
(18), few hospital based studies were carried out to assess Mets. In addition, the majority
of studies were from referral hospitals [(19),(20),(21)] and cities [(22),(23)]. In Ethiopia
also some initiatives like periodic car-free days in Addis Ababa and other cities like
activities to promote walking and cycling by constructing sidewalks, Public
condominiums, (13). According to dietary habits, there were salt iodization initiatives,
currently Policies and programs on food and Nutrition (24). In case of tobacco control
system was stronger signed into law at 2019. And 4Sereening and treatment for
hypertension and diabetes has been introduced in a_number<@f ppimary health care
facilities were the some initiatives. However, lack @pen spacesyfor walking, cycling and
there was no standard brief intervention for physicalaetivity in the health system, neither
salt reduction strategy was in place nor front-offpack labeling4o reduce salt consumption .
Likewise, there were no policies eliminating trans<fats in\ the food chained and reducing
population intake of saturated fats.

Based on we had reviewed possible available@articles there were little studies on metabolic
syndrome in Ethiopia. Whereas, available evidence’suggested an increasing prevalence of
Mets among adult populations,in Ethiepia but the existing disease prevention strategies
were not addressing Mets in accessible way. Therefore, the aim of this study was to assess
those metabolic syndromeyrisks and preventive factors in seeking care of adults used to
reduce the incidence (and magnmitude of Mets by those concerned bodies like local
government, kibet hospital, others health institutions and community at whole by paying
improvement of life'style change, prevent and management of the metabolic syndrome. As
a final point, metabolic*syndrome and NCDs would become consideration of health

system and multi,sectorial approach way.



1.3. Significance of the study

Information on the magnitude of metabolic syndrome and associated factors were limited
in Ethiopia, particularly at study area.

This study is expected to provide data on the magnitude and associated factor of Mets was
basic in educating the public and promoting healthy lifestyles and awareness about its
associated factors. As a baseline data for planning and designing strategies and

interventions for Kibet hospital, relative hospitals, woreda health office, Siltie Zone health

department to improve the modifiable underlying risk obese, physical

inactive, unhealthy diet through life style change utions and in the
Community.

In addition, it would also provide importa orm local nongovernmental

1sk factors.

ho were interested in carrying



2. Literature review

2.1. Magnitude of metabolic syndrome

Hospital based study conducted in Italy which showed that the magnitude of Mets was
diagnosed 33.0% in outpatients (25). In USA study conducted on Epidemiology of Mets
was 35% and 39% according to ATP and IDF criteria respectively (26). In addition,
2017 study conducted at primary health settings in Qatar, the magnitude of Mets was
48.8% (27). Based on available evidence sex of the adults 15¥linked to magnitude of Mets
and showed that sex proportion in male the highest and“the,lowestimagnitude rate was
66.2% (28), 6% (16)respectively and in females thednighest and the lowest prevalence rate
was 57.8%(28), 3.1% (29) respectively in general population.

Health facility based studies conducted in Alfrica showed “that the magnitude was the
highest rate was found 55%, which was condueted at Egypt (30) and the lowest prevalence
was 7.8 %,which conducted on attending universitysmedical clinics for medical checkup in
Khartoum(31). In South Africa showed that theymagnitude of metabolic syndrome was
21.8% (32).

Even if there were little studigs, condueted4n Ethiopia, which was conducted in 2017
among adult outpatients, the prevalence of Met was 20.3% (20). A cross-sectional
hospital-based study showed, that amang 381 adults patient 26% were found to have
metabolic syndrome(21). A systematic reviewed on 28 cross sectional studies, the pooled
magnitude of metabolic syndremeyin Ethiopia was found to be 34.89% (95%, ClI: 26.77-
43.01) and 27.92% (95%, Cl: 21.32-34.51) by using NCEP/ATPIII and IDF criteria,
respectively_and sub, group~analysis based on the study subjects using NCEP/ATPIII
showed that‘the weighted pooled prevalence was 63.78% (95% CI: 56.17, 71.40), 44.55%
(95% Cl30.71752.38) among type 2 diabetes patients, hypertensive respectively(33).



2.2 Associated Risk factors

According to some available evidences the risk factors of metabolic syndrome was as
follow.

2.2.1. Socio demographic risk factor

The study conducted in Iran showed, that Strong associations were found, the magnitude
of Mets was higher in older age (AOR= 95% CI) (34), a cohort study conducted in Poland
after adjustment for age, OR =2.16 (95% CI 1.02-4.78; p =0.04), (35)4£In Nigeria, result
has also been reported, that the prevalence of Mets ereased from 11% among
participants aged 20 through 29 years to 89% in paticipants aged 70 through 79 (36). And
also in Ethiopia, it was conducted at Jimma, University Aleaching hospital among
outpatients, Mets in adults aged 40 years and aboveshad a"2.6 (AOR: 2.545, 95% CI:
1.201-5.392) times higher risk of developing‘cempared ta under 40 years (21).

Mets magnitude also link to sex differencepin Sudanfthe Mtes to be increased in females
than males (31). But in another studies the resultawas inversely, in China 2017 being male
is the risk factors of to develop MetSY)AOR 1.51 (95% CI 1.34-1.70) (37).

The magnitude of Mets was directly associated with Educational status. Study in China, at
2017, showed that the prevalence of Mets was higher in education with primary school or
below level was 44%:;4(95%0€l 1.13-41.84 higher than general population (37). And also
in Brazil also expressed as higher‘prevalence of Mets was observed in lower educational
level of individual$y(38).

According to wealth index and Employment status of individuals, evidences showed that
when wealthyindex 0f,individuals increases more likely had higher Mets (39). In Ethiopia
in 2020 Disease burden and associated risk factors for metabolic syndrome among adults
in Ethiopiagshowed that, the high magnitude of Mets was in higher wealth index, (OR
3.31;95% CI 1.11-9.84 (39).

In Sudan, verdict showed that the prevalence of Mets was higher in urban than in rural
areas (31). Similarly in Ethiopia, showed that urban dwellers of Northern Ethiopia and
significantly higher prevalence of Mets (82.8%) compared to rural inhabitants (17.2%), p
= 0.003 (21).

2.2.2. Dietary factors



Based on available studies showed the dietary pattern was directly associated with
prevalence of Mets. In Korean, analysis showed that carbohydrate consumption, along
with protein and vitamin B-2, were significantly higher in the patients with metabolic
syndrome (40).

In Ethiopia, at Ayder Comprehensive Specialized Hospital was conducted, the findings
showed that less fruit intake [AOR 1.83 (1.05, 3.36)], eating vegetable and fruits once,
twice, and four and above times in a typical week [AOR (95% CI) 0.41 (0.21-0.78), 0.35
(0.16-0.76), and 0.24 (0.07, 0.75) (19). In other way, whichiwas condudeted in Hawassa
city, frequent consumption of sweets, meat and “eggs weré associated with
overweight/obesity (41), Mets prevalence was significantly lower among those who
reported consuming five or more servings of fruits and“vegetables (P=0.04; 95% CI1=0.01-
0.27) (42).

2.2.3. Behavioral factors

Some studies point out that the prevalence ‘ofyMets was higher in physically inactive
individual than physically active4@nes. In Poland leisure-time physical activity reduced
the chances of developing MetS(@R 0.98395% CI 0.96-0.99 ;p 0.022) (35), and increased
prevalence of Mets and related risk, factor due to lack of physical activity (43).
Consequences harmful use“@f,alcohol was directly associated with development of Mets,
which accompanied inehina, that‘harmful use of alcohol more likely to develop Mets, OR
1.50 (95% CI 1,24-1.99)am(3F)mrResearch in China high prevalence rate of Mets in
smoking individuals (43) and in Poland after adjustment for cigarette smoking (OR 2.09;
95% CI 1.02-4.76;9=0.04)(35).

According tayevidenee effered in Ethiopia, showed that, Mets was high in physically
inactivity(19), likewise, study conducted on among Working Adults in Eastern Ethiopia,
those had Sedentary behavior >8 hours per day (AOR=2.29) higher risk of developing
Mets than those had Sedentary behavior <8 hours per day (42). Likewise, higher levels of
physical activity were inversely associated with abdominal obesity and elevated
triglycerides. The odd ratio of Mets comparing those with high vs. low levels of physical
activity was 0.56 (95% CI =0.33-0.97) (44). In Hawassa city, Southern Ethiopia daily

intake of alcohol more like high prevalence of Mets (41). At Eastern Ethiopia, indicated



that daily alcohol consumers (APR=1.57; 95% CI=1.16-2.13) and Kkhat chewers
(APR=1.30; 95% CI1=1.06-1.60), (42) those had the chance of developing Mets.

2.2.4. Biological risk factors

Studies displayed that, having excess mass index by any aspects had chance to develop
Mets in both sexes (17). Study in Iran on adults compared to normal and underweight ,
overweight OR 2.32 (1.54-3.47) and obese 4.0 (2.68-6.1) higher risk of developing
Mets (34) and also other study in same country showed strong associations were found
between Mets prevalence and being overweight, being obesephaving a higher waist-to-hip
ratio (34). Magnitude of Mets was 19.8% in females, with“nermal BMI, 48.1% in
overweight females and 63.2% in obese females. Iy males, ‘€orresponding values were
3.7%, 18.0% and 40.1% (45).

In Ethiopia study showed a higher prevalencefMets was presented in overweight status
was 21%; (95% CI 1.03-4.71) (20). Similarly, those who were overweight vs normal
weight (AOR 2.21; 95% CI 1.03-4.71)were associated with Mets (18), overweight and
obese participants had a 5.4 (AOR: 5.411,795% CI. 2.549-11.487) times higher risk of
developing Mets compared to narmal and underweight participants (22) and similarly,
participants with a raised waist to hipiratio were 4.9 (AOR: 4.910, 95% CI: 1.076-22.402)
times at a higher risk of developinghMets‘e@mpared to those with a low waist to hip ratio
(22).

In Sudan, finding showed that,the prévalence of Mets was higher in urban than in rural
areas (31). Similarly in Ethiopia, showed that urban dwellers of Northern Ethiopia and
significantly higher“magnitude of Mets (82.8%) compared to rural inhabitants (17.2%), p
= 0.003 (21).



2.2.5. Conceptual framework
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3. Objectives
3.1 General objective

To determine the magnitude and factors associated with metabolic syndrome among
adult seeking care at Kibet Primary Hospital, between April and May, 2021.

3.2 Specific objectives

1. To determine magnitude of Mets among ad Visi
Hospital.
2. To identify factors associated with mong-ad

Primary Hospital.

N
Q\/
s\%

in Kibet Primary

who visit OPD in Kibet



4. METHODS AND MATERIALS

4.1. Study Area

This study was conducted in adult seeking care of Kibet primary hospital. Kibet town is
located from our capital city of Addis Ababa 147 kms away to southern. Kibet primary
hospital has been established since 2014 and the catchment area population was 251171.
From this population male 63997, female 66611 total 130609 were above 18 years. In
catchment area transportation systems changing dramatically according, to kibet town
transport office report, 306 Bajaj, 346 motor cycles andp203 carts, were served as taxi
currently (46). Before 10 years the catchment area gnly two municipality towns, in study
year five municipality towns and one administrative t@wn. In these towns various number
of restaurants and supermarkets (46). In 2013 EFY" 38867 liters of solid oil allocated from
government body per month in addition to privateshops supplied (46). From young adults
up to elderly most of the population chéwing khat daily,” At this catchment one primary
hospital, six health centers and 38 health“pests were included. In this hospital adult
seeking care mean monthly per capital was 959 visitors in a month. In addition, 554 cases

diabetes mellitus and 112 hypertensionieases gnrolled (47).

4.2. Study design and period

An-institutional based €ross sectional.study was conducted between April and May, 2021.
4.3. populatidm

4.3.1. Source Population

All adult seeking eare,at\Kibet primary hospital during the study period.

4.3.2."Study, population

All randomly selected among adult seeking care at Kibet primary hospital during the study

period.
4.4. Eligibility criteria

4.4.1. Inclusion criteria

All seeking care who was >18 years included in the study.

12



4.4.2. Exclusion criteria

Those seeking care who were critical case/emergency case, unable to speak and hear,
pregnancy mothers, known clients on long term steroid anti-inflammatory medication,
known cases all type of mental ills on drug, HIV cases on treatment and physical deformity
like scoliosis was not be included as reliable information may,not collected in the former

cases and the Mets estimate was inflated in latter cases:

4.5. Sample size determinations and progess
4.5.1. Sample size determinations

The sample size was determined considering asproportional difference approach for cross
sectional study using Epi info version 7 Statistical'software package taking into account
the following exposure variables for magnitudeyof Mets; socio demographic, dietary,
behavioral and biological factors. The,sample size was determined using single population
formula for estimating single ‘populationyproportion from the infinite population. The

formula calculated sample_size (n) wasi(n) =
n= (Zo- w/2)® * (p(1-q))dd?

Considering the fellowing®assumptions = assumed the highest population proportion
magnitude of metabolic_syndrome in Ethiopian, adult outpatients of Jimma University

Teaching hespital was 26% (21) ,non-response rate =10%

Where: n= sample size from the infinite population, z (a/2) = Z-score at 95% confidence

interval = 1.96}
For objective one sample size;

The prevalence of Mets; P= 26% = 0.26 (positive prevalence), 1-P=g= 0.74 (negative

prevalence), d= marginal error=0.05 (5%)

n= (1.96)% * (0.26*0.74)/(0.05)? =296 (21), n=296
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For the second objective sample size;

The sample size was determined by reviewing different literatures for common factors
that were found to significantly associate with Mets, according to studies in the area. EPI-
info 7 statistical software was used to calculate the sample size.

Table 1 to calculate sample size for the second objective“by, using faetors commonly

associated with Mets

Variable as exposure Assumptions Reference

OR | Exposed | Unexposed [“Powe | ClI Sample

outcome | outcOme f size

Aged 40 and above 26 |[39.8 11.3 80% | 95% | 280 (25)
Vegetable and Fruit >3 | 0.36 | 13.7 732 80% | 95% | 148 (34)
serving per day
Daily alcohol consumers | 1.57 | 60.7 17.6 80% | 95% | 286 (29)
Physical active 0.42 | 458 83.9 80% |95% | 268 (35)
Sedentary behavior >8 |2.29 | 44.9 138 80% |95% | 328 (42)
hours per day

Based on be takingithe higher'sample size was 328 participants and by considering 10 %
non-response rate) the “fimal sample size become 361 which was selected based on

systematic grandom sampling method.

4.542, Sampling process

In Kibet primary “hospital one triage room and four adults seeking care rooms that given
routine medical services and were assigned, OPD 1, OPD 2, OPD 3 and OPD 4. The
sample size was proportionally allocated to the four adult seeking care rooms in the
hospital by considering the number of participants attending those rooms in the preceding
year of the data collection year. By using a systematic random sampling techniques at each

room we estimated expected number of participants for one month duration and divided
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the number of participants for the one month duration by the required sample size to find
the interval that we got to take our sample.

Table 2: Number of adult seeking care for the Four rooms at Kibet Primary Hospital in
2012 EFY

Adult seeking care rooms at | Number of adult seeking_| Int Sample taking

Kibet Primary Hospital care in the 2012 EF
OPD 1

Total 2.65 361

OPD 2 86
OPD 3 2.6 89
OPD 4 \ 2.8 94

Therefore, that all the rooms had val, which was the value of K = 2 and
random number between 1 and , Subjects were taken every 2 interval of the

selected number until the r was reached. The starting point was selected by

lottery method.

eeking care rooms ]

OPD 2 OPD 3 OPD 4




Figure 2: Schematic presentation of sampling procedure for adult seeking care at Kibet
Primary Hospital.

4.6. Data collection tool and procedures

Afterward participants finished triage room assessmeéntsipgot their waiting area, the
interview followed. The interviewer clarified the objective of the\study and got informed
consent to conduct the interview and the left interview. kater participants got the required
consultation with their physicians, then went 10" laboratory department to give sample or to
be appointed for next morning.

In case of pandemic disease, to avoid riskief COV1D-49 transmission necessary measures
were taken by data collectors such as wearing mask properly, keeping their social distance,
sanitizing their hands.

Data were collected through structured guestionnaire based on face to face interview by

trained health professionals.
4.6.1. Data collection tool

A structured questionnaire adapted from the WHO STEPS survey tool was used to collect
the data collected (49), basic demographic information, including age, sex, literacy, level
of education, marital status;, occupation and wealth index. Next behavioral like tobacco
use, alcohal eansumption, khat consumption, fruit and vegetable consumption, physical
activity, sedentary behavior, Oil consumption, history of blood pressure, history of
diabetes, thirdly staking  physical measurement like weight and height, waist
circumference, blood pressure, hip circumference (49). Lastly biochemical measurement;
HDL-cholesterol LDL-Cholesterol triglycerides and Fasting blood sugar was taking
accordingly (49).

A Questionnaire was developed as equal as sample size. The questionnaire was initially
prepared in English and translated into the Amharic and local language Siltigna by fluent
speakers and then after collection data back-translated into English by bilingual experts to

ensure the translation’s consistency and accuracy. The questionnaire 5% (n=20) was pre-
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tested at another nearby public hospital Tora. Before data collection, questions and the
translation was refined based on the feedback obtained during the pre-test. The data was
collected and supervised by 5 health professionals (1 supper visor, 3 data collectors and 1
laboratory technologist). For 2-days training was focused on the content of the
questionnaire, data collection techniques, and ethical conduct of human research was
offered for the data collectors, supper visor and laboratory technologist. The supervisors
closely supervised the data collection processes and checked a sample of filled
questionnaires for completeness.

About assessing physical activity for adult was based on \WWHO step,wise for adults of this
age group. Physical activity includes recreational or leisure-time physical activity,
transportation (e.g walking or cycling), occupationali(i.e. work), household chores, play,
games, sports or planned exercise, in the eontext of “daily, family, and community
activities. These all physical activities categarized in to three;
Physically-vigorous-intensity activity; was defined as any activity that caused large
increase in breathing or heart rate, if continued for at last 10 minutes (e.g. running
carrying or lifting heavy loads, digging or censtruction work ) (49). This physical
vigorous- intensity activity recemmenged for adult 75-150 minute throughout week (50).
Physically-moderate-intensity activity; was defined as any activity that caused small
increase in breathing or heart rate, if continued for at least 20 minutes {brisk walking or
carrying light loads}.,digging ‘eneconstfuction work}(49). This physical moderate intensity
activity recommended for adult 150-300 minute throughout week (50)
Physically-low-levelpactivity was not doing above in high level and moderate level
physical activities|(49).

Wealth index®was caleulated using easy-to-collect data on a household’s ownership of
selected assetspsuch as ownership of television, radio, and materials used for housing
construction“and, types of water access and sanitation facilities. It was generated with a
statistical procedure known as principal components analysis; the wealth index places
individual households on a continuous scale of relative wealth which will categorized in to
3 wealth quintiles (51).

Physical measurements

Physical measurements such as weight, height, blood pressure, waist and hip

circumference were done using standardized techniques as follow. Each patient’s weight
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was measured in kilograms using (well-calibrated scales and adjusted to zero before each
measurement) standard procedures by using adult weight scale (Germany brand weight
scale); the person stand with minimal movement and his or her hands by his or her side.
Moreover, the participants’ shoes and excess clothing was removed. The height of
participants was measured using a height board. Height was measured using standard
procedure (bare foot, Frankfurt position, ankle, buttock and shoulder touching) in standing
position by using height measuring board Stadiometer to the nearest 0.1 cm.

The blood measurements was taken three times at the midpoint of the left arm, if there
were both arms available but there was no left arm taken from alternative arm in a sitting
position. If participant was not able to sit, measuremént would“Be taken by supporting the
participant. The measurements was taken after partiCipants rest for at least five mints or
30 minutes for those who was taken a hot drink-like coffeetea by using digital patient
monitoring machine and younker monitor/with a universal cuff and automatic blood
pressure. Mean blood pressure measukement value was taken. Take as raised blood
pressure > 130/85 mm Hg systolic and diastolie,respectively (3). Waist circumference was
measured in centimeter at the narrowest point between the lower costal border and the
iliac crest using flexible non-stretchable,standard tape measure in cent meter with constant
tension tape. High waist circumference was taken as men >102 cm, women >88 cm
(NECP/ATP3) criteria. Hip,circumference was taken around the maximum circumference
of the buttocks using anlinelasticymeasaring tape.

BMI and Waist to hip ratio was calculated to determine the obesity status. BMI measures
body weight and, height, and calculates with (Body weight (kg)/ Body height (m?). Normal
BMI 18.5-24.99 kg/m’, oVerweight BMI 25-29.99 kg/m?, obese BMI= >=30 kg/m? (3).

High waist{ohip, ratioywas taken as >0.9 in men and >0.85 in women (4).

Bloed,sample collection and processing

About 5 ml of blood sample was collected following minimum of eight hours fasting or
early in the morning before breakfast, if breakfast taken, Participants were appointed to the
next morning. With standardize serum separator tube from each participant by trained
laboratory technologist. The process of blood sample collection was through aseptic/sterile
technique. Serum was obtained from collected blood sample by centrifugation at 3000 rpm

for 7 minutes using Rotanta 960 centrifuge in thermo stable condition after 30 minutes of
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collection. Separated serum sample was done in Laboratory department of Kibet Primary
Hospital and Worabe Comprehensive Specialized Hospital.

Biochemical measurement; Laboratory tests was performed for, triglyceride, HDL-
cholesterol and LDL cholesterol by using ERBA and Cobas C 113 Clinical chemistry
analyzer machine and for FBS measured by using senso-glucometeric machine.

Triglycerides

Triglycerides were measured enzymatically in serum or plasma using a series of coupled
reactions in which triglycerides were hydrolyzed to produce glyeerol. Glycerol was then
oxidized using glycerol oxidase, and H202, one of the reactiomyproducts, absorbance was
measured at 500 nm (52). According to Roche diagnostic of Triglycerides 2016. High
levels of serum triglycerides (>1.7 mmol/L/ > 180pmg/d1")help mark conditions that were
associated with increased risk for Mets and CVD (52).

High density lipoprotein (HDL) cholesterol

The cholesterol concentration of HDL cholesterol was measured enzymatically by
cholesterol esterase (CHER) and“chelesterol oxidase (CHOD). Cholesterol esters were
broken down quantitatively into“free cholesterol and fatty acids by cholesterol esterase. In
the presence of oxygen, cholesterolywas oxidized by cholesterol oxidaseto  A4-
cholestenone and hydragen“peroxide. ;fhe color intensity of the blue quinoneimine dye
formed was directly proportional to'the HDL-cholesterol concentration. It was determined
by measuring thedincreasedfinfabsorbance at 583 nm (52). Low serum concentrations of

HDL-cholesterolwere asseciated with increased risk for Mets and CVD (52).

Glucose Testing

Fastinggeapillary blood glucose of each participant was measured by using senso-
glucometric glucese monitoring apparatus. In fasting state, participants was diagnosed,

they were defined as having pre-diabetes if the fasting blood glucose >100 mg/dl (52).
4.7. Data quality control

Before data collection the questionnaire was translated by language expert from English
version to Amharic and Siltigna language and back translated to English language by
different translators to keep the consistency of the questionnaire. Data collectors was

health professionals, 2 health officers, 1 Bsc nurse, 1 laboratory technologist and under the
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close supervision was covered every detail of the study and the full range of skills
involved in the study and addresses the objectives of the study. Blood sample collection
was done through standardized, calibrated and sterile technique. The instrument was
pretested on 5% of the actual sample in Tora primary hospital with similar socioeconomic
status with the study population before actual data collection and correction was taken
accordingly. Weight scale was calibrated at zero with no object on it and placed in level
surface before measurement was carried out. The weight scale was calibrated (on each
participant if necessary) on daily basis and after moving4the scale from place to place
against the known objects. During data collection guestionnairesdwas checked for
completeness on daily basis by data collectors and supervis@rs. About the validity of
questionnaire was checked by contents and consistency when' translated. Besides this,
questionnaire was modified from the World Health Organization instrument for stepwise
surveillance (WHO STEPS) of chronic (disease’ risky factors (49) . Reliability of
questionnaire was checked by Cronbach’s alpha and its value was 0.861. On the
anthropometric particularly for waist andphip Circumferences measurements was
standardized, which means, the Participants stand with feet close together, arms at the side
and body weight evenly distriputed“Bhe partiCipant was relaxed and the measurements
was taken at the end of a normaliexpiratign. All of the the measurement was repeated
twice; some repeated measurements were within 1 cm of one another, the average was
calculated and other repeated measurements were exceed 1 cm, at that time the two
measurements were repeated and again. Moreover, techniques and methods, techniques
error measurementwas done (intra measurer error and inter measurer error was checked
when the pretest)yand “omy,the laboratory techniques and methods, techniques error
measurement reliability. checked for completeness during data management, storage, and

analysis.
4.8. Variables

4.8.1. Dependent variable

Mets

4.8.2. Independent variables
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Socio demographic; age, sex, educational level, wealth index, height. Behavioral factors;
physical activity status, alcohol consumption, Cigarette smoking, Khat chewing, low fruit
and vegetable intake and biological factors and other potential risk factors.

4.9. Operational and Terms definitions

Mets was: defined as the sum value of the following five components of Mets were >3 by
using NECP/ATP3 criteria. Those five components were; high waist circumference ( was
taken as men >102 cm and women >88 cm) or triglycétides >150 mg /dl or reduced
HDL-C (<40 mg/dl in males and <50 mg/dl in females) or. high"BR(systolic BP >130 and
diastolic BP >85 mmHg) or increased fasting plasmaf‘glucose =200 mg/ dl. Measurements
of the components were assigned zero when below the,lowest cut-off value and one if the
measurements are at or above the cut-off valuedorieach companent of Mets. For Mets was
the sum value of the above five components/of Met§ measurements were >3 was coded as
one indicated the presence of Mets, while the’sum valué of components of Mets <2 was
coded as zero and was considered as no-iMets. Then, Mets was grouped into two
categories, which were coded as one “yes” and zere”no” (53).

Waist circumference: defined as waisg,circumference >102 cm in men and >88 cm in
women (54).

Adult: any seeking care age >18 years at hospital.

Alcohol use: Those participantsywhoas drunk any type of alcohol at least per week
Habitual khat user: frequent chewer of khat on a daily basis (55).

Hypertension: was defined as a rise in blood pressure when systolic blood pressure >135
mm Hg and diastolic bloodipressure >85 mm Hg (3).

Body Mass Index (BMI): was calculated by dividing weight in kilograms (kg) by the
square meter (f?) of height. Adults: underweight (BMI < 18.5), Normal (BMI > 18.5 and
< 25), overweight (BMI > 25 and < 30) and obese (BMI > 30) (4).

4.10. Data processing and analysis

After the data collection, data was checked manually for its completeness every day. The data

was edited, coded, entered using Epi data version 3.1 daily basis and after complete entry of

data it was exported to SPSS version 21 for analysis. Frequency distribution was done to

check for outliers, inconsistencies and to identify missing values. Descriptive statistics such

as frequencies, percentage, summary measures, tables and graphs was used to describe the
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results of the respondents. Bivariable and multivariable binary logistic regression analysis
was used to determine the potential determinants of metabolic syndromes. A statistically
significant association was declared at p-value of <0.05. COR and AOR with its 95%
confidence level was reported. Moreover, presence of multicollinearity was checked by using
standard error estimate. Finally, Goodness fit of the model was tested using Hosmer and
Lemeshow likelihood ratio statistics (value=0.799) . And the about Wealth Index- was a
composite measure of the cumulative living standard of a household. The wealth index was
calculated using easy-to-collect data on a household’s ownership of selected assets. It was
generated with a statistical procedure known as principal_components analysis which was
categorized in to 3 wealth quintiles (51).

4.11. Ethical consideration

Ethical clearance and support letter was obtained fr@m research and ethics committee of
Wolkite university institute of health ethicsgeviewboard. A'support letter was obtained from
the department of post graduate public health.“The necessary permission was obtained from
Kibet town administrative office, health office and Kibet hospital authorities. Data was kept
confidential and anonymous and it was‘used onlyfor research purpose. If participants could
read and was sign on the informed c@nsent 1 the study participants was illiterates the data
collector read and took thegsigned thumpiimpression when they agreed to take part in the
study. The participants was alseiyinformed their right to refuse if they did not want to

participate.

4.12. Dissémina@ion of the Result

The result willybe, submitted to Wolkite University, department of public health. Result
shall be disseminated for“stakeholders specially Kibet primary Hospital. In addition, the
results will be'disseminated through publication in peer reviewed local or international sound

journal.

5. Results

5.1. Basic demographic characteristics of the participants

The response rate of participants was 97.2%. Out of the 351 study participants, 186 (53%)
were men and 165 (47%) were women. The mean age (+ standard deviation) of the

participants was 38.57 (£11.1) years and 26% were under 30 years while 46% were in the
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age range of 31-44 years and 28% were 45 and above years. The majority of the
participants, 274 (78.1%) come from rural. Regarding education of the participants,
illiterates were 131(37%) and 94 (27%) can read and write and attended formal
education up to 12 grade 111 (31.7%), the remaining 15 (4.3%) were college and above
level (Table 3)

Table 3 Socio-demographic characteristics among adults seeking care at kibet primary
hospital, Southern Ethiopia, March to April 2021 (N 351)

Variables Category Fre (N) Percent (%)
Sex

Female 165 47
Male 186 53
Total 351 100
Age (year)
<30 9 25.9
31-44 60 45.6
45-54 7 16.2
>55 43 12.3
Education level
Illiterate 131 37.3
Literate 94 26.8
83 23.6
28 8
15 4.3
Religion
310 88.3
41 11.7
0 0
0 0
Residence
274 78.1
77 21.9
Marriage
308 87.7
27 7.7
Divorce 5 1.4
Widowed 11 3.1
Occupa
Farmer 160 45.6
Trader 30 8.5
Student 17 4.8
Government employed 27 7.7
NGO 2 0.6
House wife 105 29.9
Daily labor 8 2.3
Other 2 0.6
Wealth index
Low 38 10.8




Medium 215 61.3
High 98 27.9

5.2. Magnitude of metabolic syndrome and its components
Using the NECP/ATP3 criteria, the prevalence of Mets was 18.5.1% (Figure 3) among the
participants, out of which 22.2% were females and 15% were males. Accordingly, out of

the five components of Mets abdominal obesity was 18.5 , high blood pressure was 10.5%,

FBS was 18.8% and elevated triglyceride was 23% (Figure 4).

Magnitude of Mets

M Yes

H No

\

Figure 3. Magnitude of among adults seeking care at Kibet primary hospital,
h to il, 2021.

Southern Ethiopia, Ma!
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Figure 4. Magnitude Mets components among adults g care at kibet primary
hospital, Southern Ethiopia, March to April
Lifestyle and Behavioral Characteristi

Out of 351 studied participants 50(14.2%) had history of any alcohol consumption from
self-report, Consumption of khat ing 163 (46.4%), having Physical works

(activities) were 166 (47.3%), th i more hours of sedentary behavior were 155
food 261 (74.4%) (Table 4).

aracteristics among adults seeking care at kibet

primary hospital, iopia, March to April 2021

Variables ory Frequency(N) Percent (%)

24 6.8

No 317 93.2
Consuming alcohol '5-6 days per week

Yes 50 14.2

No 301 95.8
Daily khat chewing

Ye 163 46.4

No 188 53.6
Serving of green leafy vegetable per day

1 serving 9 2.6

2 serving 90 25.6

3 serving 246 70.1

4 serving 6 0.6
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Serving of fruit per day
0
1 service
2 service
3 service

Adding of salt during preparation/ cooking food

Yes
No
Number of day eating vegetable per week
<2 days/week
2-4 days/week
> 5 days/week
Type of oil for meal preparation
Vegetable oil
Butter
Solid fat oil
Involving physical activities
Yes
No
Sedentary behavior per day
<8 hours
>8 hours

68
119
73
91

261
90

69
110
172

153

196

183
168

196
155

19.3
34
20.7
26

74.4
25.6

19.7
31.3
49

43.6
0.6
55.8

52.1
47.9

55.8
44.2

5.3. Associated factors ofymetabolic symdrome

According to binary logistic regression<those/who had involving daily physical activities
showed to reduce the risk/odds ofaMets” (COR=0.28; 95% CI: 0.16-0.51). Among

participants who had sedentary behavior >8 hours per day had great chance of developing

Mets as compared to who had sedentary behavior <8 hours per day (COR =5.2; 95% CI:

2.82-9.60) while among pasticipants who had vegetable and fruit 3 and more service per

day less likely toxdevelop Mets (COR 0.51; 95% CI: 0.30-0.90) (Table 5)

Table 5 Bivariat, predictors for metabolic syndrome among adults seeking care at Kibet

primary Hospital, Southern Ethiopia, March to April 2021

Variables Mets
Yes

Sex

Female 37(22.4)

Male 28 (15.1)

Age in years

<30 6(6.6)

30-44 30(18.8)

45-54 18(31.6)

>55 11(25.6)

COR(95% ClI)

1.63(0.95-2.81)
Reference

Reference

3.27(1.31-8.20)
6.5(2.41-17.75)
4.8(1.66-14.26)

P-value

0.78

0.011
0.00
0.004




Residence

Rural 47(17.2) 227(82.8
Urban 18(23.4) 59(76.6)
Marriage status

Married 59(19.2) 249(80.8)
Single 2(7.4) 25(92.6)
Divorce/widowed 4(25) 12(75)
Educational status

Primary 1-8 and less 61(19.8) 247(80.2)
Secondary 9-12 1(3.6) 27(96.4)
College and above 3(20) 12(80)
Occupational status

Farmer 26(16.3) 134(83.8)
Trader 9(30) 21(70)
House wife 23(21.9) 82(78.1)
Government employed 6(22.2) 21(77.8)
Others 1(3.4) 28(966)
Wealth index

Low 7(18.4) 31(81.6)
Medium 32(14.9) 183(85.1)
High 26(26.5) 12(7365)
BMI

<25 kg/m? 13(5.4) 229(94:6)
>25 kg/m? 52(47.7) 57(52.3)
Current smoking status

Yes 10(41.7) 14(58.3)
No 55(16.8) 272(83.2)
Consuming alcohol(at least 300 mI)5-6 days,per week
Yes 21(42:0) 29(58.0)
No 44(14.5) 257(85.4)
khat chewing

Yes 44(27) 119(73)
No 21(11.2) 167(88.8)
Number of days eating vegetable per week

<2 days/week 22(31.9) 47(68.1)
2-4 days/week 28(25.5) 82(74.5)
>5 days/week 15(8.7) 157(91.3)
Serving vegétables and fruit =3 times per day

Yes 39(15.5) 213(84.5)
No 26(26.3) 73(73.7)
Adding ofiisalt ora salty sauce during preparation food
Yes 61(23.4) 200(76.6)
No 4(4.4) 86(95.6)
Oil

Vegetable oil 9(5.8) 146(94.2)
Fat/solid oil 56(28.6) 140(71.4)
Other 0 0
Involving physical activity

Yes 18(9.8) 165 (90.2)
No 47(28.0) 121 (72.0)
Sedentary behavior in hours per day

>8 49 (31.6) 106(61.4)
<8 16 (8.2) 180(91.8)

Reference
1.47(0.79-2.72)

Reference
0.34(0.08-1.46)
1.41(0.44-4.52)

Reference
0.15(0.02-1.13)
1.01(0.28-3.70)

Reference

2.21(0.92:5.36)
1744(0.77-2.70)
1.47(0.54-4.00)
0.18(0102-1.41)

Reference
0.8(0.31-1.91)
1.6(0.63-4.07)

Reference
11.07(8.19-31.51)

3.53(1.49-8.36)
Reference

4.2(2.22-8.070
Reference

2.9(1.66-5.21)
Reference

Reference
0.73(0.38-1.42)
0.20(0.10-0.43)

0.51(0.30-0.90)
Reference

6.56(2.31-18.60)
Reference

Reference
6.5(3.1-13.6)
0

0.281(0.16-0.51)
Reference

5.20 (2.82-9.60)
Reference

0.22

0.15
0.57

0.065
0.98

0.08
0.25
0.45
0.11

0.58
0.32

0.000

0.004

0.000

0.02

0.35
0.01

0.003

0.01

0.00

0.001

0.02
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After controlling for possible confounders using the multivariable binary logistic
regression model and fitting a model using the Hosmer and Lemeshow, among
participants who had sedentary behavior >8 hours per day higher risk of developing Mets
(AOR=3.76; 95% Cl=1.38-10.25), Individual with BMI >25 kg/m? had a higher likelihood
of developing Mets than who were with BMI <25 kg/m? (AOR=4.1; 95% CI: 3.13-11.51)
whereas, in case Serving of vegetables or fruit > 3 times per day less likely develop Mets
(AOR=0.52; 95% CI=0.27-1.12) and also involving physicalyactivity £had less risk of
developing Mets (AOR=0.41; 95% CI1=0.20-0.80). Whtle;“eensuming alcohol 5-6 days
per week had the risk of developing Mets (AOR=249; 95% CI=111-7.55) were significant
in multivariable logistic regression analysis with Mets (“Table 6)

Table 6. Factors associated with metabolic syndromezamong-adults seeking care at Kibet
primary Hospital, Southern Ethiopia, March to April2021

Variables Mets COR(95% CI) AOR(95% CI)
Yes No

BMI

<25 kg/m? 13(5.4) 229(94.6)  Reference

>25 kg/m? 52(47.7) 537(52.3) 11.07(8.19-31.51)* 4.1(3.13-11.51)**

Sedentary behavior in hours per day.

>8 49 (31°6) 106(61.4) 5.20 (2.82-9.60)* 3.76(1.38-10.25)**

<8 16 (8.2) 180(91.8) Reference Reference

Serving vegetables or frdit > 3 times per.day

Yes 39(15.5) 213(84.5) 0.51(0.30-0.90)* 0.52(0.27-1.12)**

No 26(26.3) 73(73.7) Reference Reference

Involving physical‘activity

Yes 18(9.8) 165 (90.2)  0.28(0.16-0.51)* 0.41(0.20-0.80)**

No 47(28.0) 121 (72.0) Reference Reference

Consumingalcohol atileast 300 ml 5-6 days per week

Yes 21(42.0) 29(58.0) 4.2(2.22-8.070* 2.9(1.11-7.55)**

No 44(14.6) 257(85.4) Reference Reference

*=significant at 0.25, **=significant at 0.05
6. Discussion

The purpose of this research was to find out the prevalence and factors associated with
Mets. In this study, the magnitude of metabolic syndrome was found to be 18.5%
according to NEP/APT3 criteria. This was lower than 21.8%, 20.3% , 26%, 51.1% and
24.5% which were reported in South Africa (32), St.Paul’s Hospital Millennium Medical
College in Addis Ababa (20), Jimma University Teaching hospital (21), Ayder
Comprehensive Specialized Hospital (19) and Hawassa, Southern-Ethiopia(44)
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respectively. The reason could be due to difference in participants’ residence area, 63.6%
of the participants came from urban area which was in Addis Ababa (20) while, the
present study participants 78.1% of them came from rural area. Based on available
evidences that urban residences might have more chance of facing Mets than rural
residents (31). Additionally,, the previous studies were conducted at referral and teaching
hospitals (20), (21). Whereas, the current study conducted at primary hospital, because
more seriously ill and chronic patients came to referral hospital than primary hospital.
Those seriously ill and chronic patients might have moteychance of developing Mets
components than other cases. Other hospital based studies in“Ethiopta showed higher
prevalence of Mets, but they were conducted solely 'in T2DMhand with Severe Mental
IlIness patients (19), (44). This might be to have moreisk of Mets.

. However, the magnitude obtained in this study“was higherthan 10.5%, 9.6% and 7.8%
recorded in, Mizan Aman (8) Khartoum(24), andfJimma (56). The variation might be
methodological difference, those studies Were conducted on apparently healthy
population. In addition, the prevalence of Mets,can vary between and within geographical
regions.

In this study, overweight,and olese werg'associated factors of Mets. Individual with
BMI >25 kg/m? had a higher likelioed of developing Mets than who were with BMI <25
kg/m? (AOR=4.1; 95% 4@l; 3.13-11.51). This finding is consistent with the studies
conducted in Ethiopia (44), Nerth Ethiopia (22) and Iran (34). This might be due to the
fact that overweight/obesity is the consequences of positive energy balance occurred in the
body and can predietya higher WC and FBS; which result in increased adipose tissues/fat
cells in the body.“Besides,ithe reason might be overweight/obesity makes variations in
anthropometricimeasurements like (BMI, WC and BP) and biochemical factors including
(HD, TG and REBS). The presence of variations in the components of Mets might be either
direct or indireet,relation with the development of Mets (57).

This study showed that, staying >8 hours in a day sedentary behavior was
associated with nearly four times higher likelihood of developing Mets (AOR=3.76 95%,
Cl=1.38-10.25). This finding is consistent with the research conducted in Eastern Ethiopia
(42), Southern Ethiopia (44), Kenya (58), and United Kingdom (59). The possible
justification due to the effects of sedentary work life or life style can be direct or indirect.
One of the most prominent direct effect of a sedentary life style is an increased BMI and

leading to obesity. Sedentary life style and lack of physical activities can contribute to or
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be a risk factor for Lipid disorders, BP, CVDs. Since physical inactivity and excess weight
gain are the main underlying of contributors to the development of Mets.

This study also found that frequent consumption of vegetable and fruit (> 3
servings/day) was significantly associated with a lower risk of (AOR=0.52; 95% CI1=0.27-
1.12). Similar findings were also reported in previous studies conducted in North Ethiopia
(22), Eastern Ethiopia (42), Korea (60) and USA (61). This might be due to vegetables and
fruits contain many beneficiary health related chemicals like antioxidants, fiber, minerals
and and low sugar and energy content. Various antioxidants, from vegetables and fruits,
such as Vitamin A, vitamin C, vitamin E, and other minerals mightyreduce the risk of Mets
by neutralize free radicals, repair oxidized membranes, decrease reactive oxygen species
production, via lipid metabolism, short-chain freelfatty acids and cholesterol esters
neutralize reactive oxygen species (62). And alsotaking highfiber diets have the potential
to lower fasting plasma glucose, total cholesterel, “tkiglyceride (57). it is inverse
relationship between vegetable and fruit gonsumption and risk of Mets.

The current research also shown that, hawing a physical activities was significantly
associated with Mets. Individuals, were involving“physical activities at least 150 minute
per week less likely to develop "‘Mets thanf physically inactivity (AOR=0.41; 95%,
Cl1=0.20-0.80). This finding is supperted by research conducted in Poland (34), Northern
Ethiopia (45), Southern Ethiopia (38). The possible explanation might be individuals who
were involving physical activities,willde less likely to be obese and had less accumulation
of fatty tissues. As a result, their less accumulation of fatty tissues, may have less chance
to develop Mets.

This study also revealed that, usual use of alcohol drinking was significantly
associated withshigherehance of developing Mets.
Participants weke consuming alcohol 5-6 days per week had greater chance of developing
Mets (AOR=2:9; 95% Cl=1.11-7.55). This finding is consistent with the result of studies
conducted in Southern Ethiopia (38), Eastern Ethiopia (42), North Ethiopia (22). It's
possible that the significant association was due to alcohol by itself has caloric nutrients.
Thus, excess use of caloric nutrients might be more the chance of being obese and fatty.
As a result, they will be more likely to develop Mets. Still now alcohol misused by
communities members, based on finding excess intake of alcohol was risk of having
obese, Mets, CVDs and others NCDs.
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7. Strength and limitations of the study

One of the study's strengths is that the study include the clinical and socioeconomic factors
using both interview and laboratory investigation data and the study participants were
recruited using a probability sampling method to ensure the study's representativeness.
But, as a drawback, this research has the limitations of a cross-sectional study.

8. CONCLUSION and Recommendation

8.1. CONCLUSION V

Generally, a higher proportion of an adult population‘have expesienced Mets in the study
area. Individual with BMI >25 kg/m? having sede behavior >8 hours per day ,

consuming alcohol 5-6 days per week were @ssoci tors of Mets. On the other hand,
serving vegetables and fruit > 3 ti er day, a aving physical activity were

preventive factors of Mets..

8.2. Recommendation

For Kibet Primary Hospjtal
Health care providers

factors and the use ets, physical exercise, and behavioral changing

For other health facilities
We recommend all the health facilities, which found at catchment area, to give health
education about the associated factors of Mets

For Researchers

Further studies should be conducted using a strong research design.
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12. Annex I metabolic syndrome assessment among adult OPD visitors in
Kibet primary hospital informed consent form
Introduction:

This form describes what participation in the survey @f metabalic syndrome for NCD risk
factor assessment among adult OPD visitors in Kibgt primary hospital.

Title of Survey: Magnitude and factors associatedpwith metabolic syndrome among adult
who are visiting outpatient department at Kibét PrimaryaHospital.

Data Collection methods: We will collect information from systematic randomly selected
OPD visitors in Kibet primary hospital.

Information will be gathered through: A face t@ face interview which will ask about
lifestyle, behaviors and risk facters,and medieal problems, Measurements of height,
weight, waist& blood pressdre, and“Blood sampling to test for blood sugar and
dyslipidemia

Time frame It is estimated efithe survey will take approximately 1 hour.

Benefits: - the results of study will be used to help Kibet hoospital and Woreda health
office to plan action in redueingsthe risk factors that contribute to Mets

It is your right t@s Dechine, from taking part in the study, Withdraw from the study at any
time

Decline to answer anysquestion in the interview that you do not wish to answer.

ConfidentialityyYour participation and data provided will be completely confidential. Your
name will not be used in any report of the study

Ethical letter: This study will be received ethical approval from the Wolkite University,
Department of Public Health.

Dear study participant: you can withdraw from the study after having agreed to
participate. You are free to refuse to answer any question that is asked in the
questionnaire.
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PHATE NFRIRTF:-

Annex III Questioner English Version

In kibet primary hospital survey questionnaire on prevalénce and risk factors

for metabolic syndrome

Step 1 interview

Questions Choices for response

A0L Questionnaire with | Code

A02 |Sex (Record Male / Male 1
Female 2

AO03 Age
A04 participan

Age in years

Muslim

Orthodox

Protestant

Other

Siltie

Gurage

Amhara

Oromo

Other

Not read and write
Read and write only
Primary education (1-8)
Secondary school (9-12)
Collage and above

A05 Ethnicity of the participan

A06 Educational status of the participan

g OROPOEIRODNE
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AQ7

Residence of the participan

Rural
Urban

AO8

Current marital status of the participan

Married
Single
Divorced
Widowed

A09

Current occupation of the participan

Farmer

Merchant

Student

Government employed
Priv ployee /lacal

grON R IAMONEINE

Now I will ask you about some fixed assets

Questions
Does the household have a
BO1 1 0
B02 1 0
B03 1 0
B04 1 0
B05 1 0
B06 1 0
BO7 nge/spring mattress 1 0
B08 lectric mitad 1 0
B09 Bicycle 1 0
B10 Motor cycle/ Bajaj 1 0
B11 Car 1 0
B12 Animal-drawn cart 1 0
B13 Hand pump water 1 0
B14 Piped into dwelling 1 0
B15 Public tap/stand pipe 1 0
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B16 Dug well 1 0
B17 Water from spring 1 0
B18 River/Lake/Pond/Stream/Dam 1 0
B19 Has household toilet facility? 1 0
B20 Do you share this toilet facility with other 1 0
households?
B21 Does any member of this household own 1 0
any agricultural land?

Does the household have any of the No How many?
following animals? (Circle)

B23 Oxen
B24 Cows
B25 Horse/mules/ Donkey \

B22 |oes any member of this household have a 1 0
bank or microfinance saving account? '

B26 Goats/Sheep

o] O] O] o] ©

B27 Chickens V

Behavioural Measurme

Choices for response

Co1 smoke any tobacco Yes 1l

No2 If No, goto CO8
C02 ly smoke tobacco products Yes 1l

daily? NoO 2
C03 How old were you when you first started Age (years) --------
smoking? Don’t know

C04 Do you remember how long ago it was? In Years ------

OR  in Months---------
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CO05 naverage, how many of the Manufactured 1. Daily--------------
cigarettes do you smoke each day/week 2. Weekly-----------
CO06 Do you smoke Shisha currently? 1. Yes
2. No
Co7 Number of Shisha sessions 1. Daily--------------
2. Weekly-----------

Questions

(

C08 Have you ever consumed any alcohol such
ser, Tella, Bordie, Tej, Arake, wine, spirits go to Part D
(beherawi, ye bale zaf,)
C09 During the past 12 months, how freque Daily 1
ave you had at least one standard alegholi ays per week 2
drink?
3-4 days per week 3
1-2 days per week 4
1-3 days per month 5
Less than once a month 6
C10 Jave you consumed alcohol within the Yes 1
past30 No2 IfNo,gotoD
C11 Puring the past 3 you drank
alcohol, drinks on Number --------
uring one drinking Don:t know
C12 ast 7 days, how many | Monday------ Tuesday-----

lednesday---------- Thursday-----
---- Friday------ Saturday-----
Sunday---------
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Q.no. Questions Choices for response Skip
Do1 Have you ever consumed khat? Yes 1
No 2 if no go to part E
D02 How old were you when you first started Age in years -------
chewing? Don’t know
D03  puring the past 12 months, how frequently Daily 1
have you chewed khat? 5-6 days per week 2
D04 |During the past 30 days, how frequently
have you chewed khat?
ys per week 3
1-3 days per month 4
than once a month 5
D05 Do you smoke when you chew? Yes 1
No 2
D06 Do you drink alcohol after Yes 1
No 2—-GotopartE
D07 r you Always 1
Sometimes 2
Rarely 3

bout the fruits and vegetables that you usually eat. Some

ruits and vegetables. As you answer these questions please think of

If Zero days, goto E3

Q.no. Questions Choices for response Skip
EO1 |Inatypical week, on how many days do Number of days
you eat fruit? Don't Khow
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eat on one of those days?

EO02 How many servings of fruit do you eat on Number of serving
one of those days? Don’t know

EO3 |In a typical week, on how many days do Number of days
you eat vegetables? Dont know

EO04 How many servings of vegetables do you Number of serving

Dont know

With the next questions, we would like to learn more ab our diet. Dietary salt includes
rdinary table salt, unrefined salt such as sea salt, 4 stock cubes and powders, and salty
sauces such as soya sauce or fish sauce .The f ions are on adding salt to the food right
efore you eat it, on how food is prepared in yo ing processed foods that are high in salt
uch as and questions on controlling your salt,i nswer the questions even if you consider

in salt.
E05 Always 1
Often 2
Some times 3
Rarely 4
Never 5
Don't know
E06 Always 1
Often 2
Sometimes 3
Rarely 4
Never 5
Don't know
EO7 Always 1
d food high in salt, | Often 2
e been altered from Sometimes 3
[ ate, such as packaged salty Rarely 4
alty food including pickles Never 5
nd preserves, salty food prepared at a fast Don't know 77
food restaurant, cheese, bacon and
processed meat
EO08 dow much salt or salty sauce do you think Too much 1
you consume? Just the right amount 2
Too little 3
Don't know

45




EO09 |Do you think that too much salt or salty Yes 1
sauce in your diet could cause a health No 2

problem?
Don't know

The next questions ask about the oil or fat that is most often used for meal preparation in your
household, and about meals that you eat outside a home.

E10 What type of oil or fat is most often used Vegetable oil 1
for meal preparation in your household? Butter 2

howing use container ) (select only one if
use mixing, you will take more one)

Part F: Physical Activity
Next I am going to ask you about the ti pend doing different types of physical
activity in a typical week. Please answer th uestions even if you do not consider
yourself to be a physically active
Think first about the time you spe i . Think of work as the things that you
i dy/training, household chores, harvesting
ing employment. [Insert other examples if
tions 'vigorous-intensity activities' are activities
use large increases in breathing or heart rate,

food/crops, fishing or hunting for
needed]. In answering thgyfollowing

Choices for response Skip

Yes 1
large increases in No 2 If No, go to F 4
heart rate like [carrying or

ds, digging or construction
ork] for at least 20 minutes continuously?

FO2 |In a typical week, on how many days do Number of days
ou do vigorous intensity activities as part
of your work?

FO3 How much time do you spend doing Hours minutes
vigorous-intensity activities at work on a
typical day?
FO4 toes your work involve moderate-intensity Yes 1l
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activity, that causes small increases in
eathing or heart rate such as brisk walking
[or carrying light loads]for at least 30
minutes continuously?

No2 IfNo,gotoF7

FO5 |In a typical week, on how many days do Number of days
ou do moderate intensity activities as part
of your work?
FO6 How much time do you spend doing Hours minutes

moderate-intensity activities at work on a
typical day?

The next questions exclude the work and transpor ou have already mentioned.
Now I would like to ask you about sports, fitness activities (leisure),[Insert relevant
FO7 Do you do any vigorous-intensity sport Yes 1

fitness or recreational (leisure) activiti If No, go to F 13
FO8 Number of days
F09 Hours minutes
vigorous-intensity sport
recreational activities on
F10 Yes 1
No 2 If No, go to F16
F11 |Inatypical week, on how many days do Number of days
ou do moderate intensity sports, fitness or
recreational (leisure) activities?
F12 How much time do you spend doing Hours minutes
moderate-intensity sports, fitness or
ecreational (leisure) activities on a typical
day
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he following question is about sitting or reclining at work, at home, getting to and from places, or with
friends including time spent sitting at a desk, sitting with friends, traveling in car, bus, train, reading,
playing cards or watching television, but do not include time spent sleeping.

F13

How much time do you usually spend
sitting or reclining on a typical day?

Hours : minutes

History of any of the following case had been happened

History of Raised Blo@d Press

ndClinical history

more, have you take

Q.no. Questions Skip
GO01 | the past two weeks,or one month or mo
ave you taken any drugs (medication) 0 24f No, go to G2
ised blood pressure prescribed by a do ’
or other health worker?
History iabetes
GO02 | In the past two weeks or 0 onth or Yes 1

No 2 If No, go to G3

Response

G03

In the past month or
more, ha any oral treatment
(medication otal cholesterol

octor or other health
er?

Yes 1
No 2 If No, go to G4

emale only): Cervical Cancer Screening

"he next question asks about cervical cancer prevention. Screening tests for cervical cancer prevention

can be done in different ways.

Question Response Code
GO04 | Have you ever had a screening test for Yes 1l
cervical cancer? No 2
Don’t know
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Step 2Physical Measurements

Blood Pressure rment

Q.no. Questions response Code

HO1 Respondant ID 3y, a4 -

HO02 Reading 1 Systolic ( mmHg)
Diastolic (mmHg)

HO3 Systolic ( mmHg)
Diastolic (mmHg)

HO4 re you pregnant? Yes 1 If Yes, stop measuring

No 2

HO05 Height in Centimeters (cm) | —==mememeeee (cm)

HO06 Weight in Kilograms (kg | = smemeemeeeee- kg

HO7 Waist circumference | —meemeeeeee- (cm)

HO08 Hip circumference | = seemeeeeeee- (cm)
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Step 3 BiochemicalMeasurements

od Glucose/
Questions response skip
Respondant ID ., | -
101 ng to Yes 1l
No 2
102 Hours : minutes
103 mmol/| ---------- or
mg/dl-------------
104  |Today, have you n insulin or other drugs Yes 1
(medication) that have been prescribed by a No 2
doctor or other health worker for raised blood
glucose
Blood Lipids
105 Total cholesterol mmol/| ------------ or
mg/dl--------------
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Triglycerides and HDL Cholesterol

107 Triglycerides mmol/I--------- or
mg/dl ----------
108 HDL Cholesterol mmol/l ----------- or
mg/dl---------------

14. Annex IV: Questioner A

K%
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AL PEAN MTT AR E mMmed

/8 1aOMmed

M 465 ADANF
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D1 TMPe@M NMRHLMT  PAL &M(

(T PaqqRA)
D2 (YL A £94A e nr-1 At nUy-2
D3 FMPem- ALy b~aq (). QD F- -
D4 FMPLea- AIRTH(ULMET) 5. @™hA9R
6. ACTAHhN
7. &M
8. AARRYT
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D5 R 40 N%C NAM

7Y}

L VA

AP

10. AA N4C
a9&4 AN PR LTFA
m9&T AN N F Py T4
PA78E £LE(1-8)
UA+E £25(9-12)

. DAES DH.P NAL

© o~

)6 FW M PHIRUCT 848

B ©o~N

D7 FY 4@ PARGL P N

8 Rl @ 0 0INF Wb (AUT)

D9 FU 4@ PNe Uit

PN T +bme
P14 +PML/TIINF NALY
2O +pm,
4. PN+ KaoLF
15. Py ALrtd
16. AA(EMeN)

AU AN NAAD- @MANT mPE ATMLSFATY::

2LATR NUY

At €OTF AT DL?

D1 PNt +MPTHFT ME?
D2 M AG EALHT Aot DL?
D3 48 Rt ML?

D4 NeAPA NAN Akt L2
D5 C%H APt M2

D6 INC et DL ?
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D7

AJ N e /RAN7TYE/ PAATES Y1 Ty
C Afet ML?

D8

vANTLA IPME Adet ME?

D9

ENA Adet ML?

LO

C NAAAT NEE AdeT ML?

11

T At 0L?

12

AINAT PRIt I8 Adet ME?

13

KE NAPTM PO DM MY £EMPTA D L?

L4

e ABPLP N @Y Afet DL?

L5

JHN PNT @Y EMeTMmr @L?

16

FE3E8 @Y EMeTMAk DL

L7

18

Y6 @Y EMPTMk ML?
DYH/PULP/PN&/PF TN MYH/ P L
" EMeMA DL ?

Q\v’

+ANP e85 N+ +MP, 10 ML?

VAN ANAT PACA AP4T AN ?

U777 a2e88 N+ NAA N+NA ¢ 10
£ P Mepdm-i?
2

LU N+NN ANA
17 @LIR PAIN
(AN €MC

PATF/NIT Adet @E?

CPTF At mL?

PNUC AARPT.
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mPe | mPe AT9LT GOAT AR
emC
M01 | DALY NOF aE @190 PAIL ALY | TAP
PennA? 2 RELATD ADAf: AL LAGD
Ny @E 09
h02 | DALY NOF NP AIC LaRAA? 1.hP
2 h2LAGD
03 | AAREa/ P 11 A7 AL+ AL TP Agdaq NQadpi
A INC?
h04 | A2C e NBEADG 9o PUA 1H: q,am
rsa?
h05 | NATINEL 92 PUA AIC NPT/NATRYE
PeAN?
A06 | NALT AT AR PennAA?
2.k
A07 | N$719°7 PUA 1H(session) M.A PEBAA? | 1.Q9--------

mPe | mPd P PPMm gRAR LAR
RN
A08 | aFge U AR NI NCE 1.AP
tMeTa? ney @2 BAG
A09 | NALD 1 9% ™A NPk :1
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NAFT8CE(NMCA™N/30090A, AFC) NATTF @AM 5-6 $77 2
@At NN NPT T2 PUA Adha NATEHE @AM 3-4 b7 3

£mma?
NARYT @-Nm 1-2 ¢7 14

nNoc >-hm 1-3 ¢7%
n6emc @-Am N+ 1%

A10 | NALD 1OC NP AANA +MPTTL? 1.AP

2.AREADD,
ALLATR NP

11 | NALD 10C @AM NNF18LE aORLE
NATINE NATE 1H 9°F PUA hdDd
+MeamA?

A12 | NALE- 7 $5F @AM 927 PUA Aaha NP
$h PMPTA?

an 01 | et +MPARM-/PARM/PD PN/ P---1

AM-$IP----2 :-+MPAP M- PAR P NPT ML NG W LY L

02 P W LY —
R P DD

=03 NP 1
NATYE NS ARN 64Y---2
NAT®H+ h1 AND 447----3
NOC 1 ARN 37 <nmemv 4
LT R T o — 5

04 | NAL@ AL OC 10 ©-ND NTRILUA | NP 1

U AP ST 1NC?

NATYE NS ANN 6Y---2
NAFPY+ 1 ANN 44733
N®C 1 ANN 37 ----eo- 4
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NMI° $2% $2.1
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APT1878 AU P
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a1
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AT 6b JRART

Ty

PPTT €M
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G464 EMINA? (Ae-TT RCNT
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w03 NATE ARTF 927 PHA 9+ | PTH @M

AAD-PGD
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w09

NAI® 27N NCYFTY NE+E
P AP A MPIP AMT
FoC LA NAG PHNA?

AP 1
AEATR 2

AAD-$ I

$MEL B PRPF NNF @-ND IO HALF MPF N IH PP IMPINF PPNt ALTT
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w10
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goYy Kyt HEF £EMeA?
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P MPI>TTF Ld(Y)

PATHAT HE TR

PN 2

PaN $M3

PaRZI HeT 4

hAFENA 5

P+5 mRHID hAMPII™ 6

RADGI® 7

A&A Z: ANAR ATPN PN

NeMmL N+A@Lm AJRET OAE P+APR PAhd NPT ATPNPA FLIFFT ATINTDY

NATPAAGT TH AMEPPFAU 2 ANAPT ALNPT ANAR ATPNPN PAD- AD- AECTI0-

NL&M&g™ ARTH UMK PRBRTE PN LAM: =

P AL LTAANAGSR 1H NEREaRLP PR = 4 LT PANPF AL RAPMH ML

PA RGP 4 T MTF [ AMS T PNT N 2LPT T 909N [ ANAT ARANA T agman e

MLgR gRo @R G e AL A : [ANLAL NPT AdeT FRAAPTT PAINMT]= PaRN+ATT

D PEPF NMAANNT 1H 'NMINE-NTRE ATPNSLAPT NNE ANAR Mt PTUMEE AT
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M PEPF
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D1 AL 2 A9RTT MRTR AT MC R9° hH.PP 1
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D2 AL 2 ATRTTDLID ATL OC B9 hHP P 1
A2 NAG- TR PADC NAF EYLF  boigny anpm KBLATD MUY

£
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BO1 PheE +4.PETRT° Mme? 1 0
BO2 PAT BALHY AA ®L7 1 0
BO3 48 hA DL? 1 0
BO4 MZ%H AA ME? 1 0
BO5 DINC AA DL 2 1 0
B06 A P P/RANTTE/ PAATLYO 4N 1 0
17 hA @2
BO7 PheYE IoME AA ME? 0
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