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Abstract

Background

The prevalence of metabolic syndrome is rising at an alarming rate and more common
among Type 2 Diabetes Mellitus patients in the world. The risk for cardiovascular disease is
greater among individuals who have a combination of Type 2 Diabetes Mellitus and meta-
bolic syndrome compared to those who have either alone.

Objective

To assess the proportion of metabolic syndrome and lifestyle factors among Type 2 Diabe-
tes Mellitus Patients in Dessie Referral Hospital, Amhara Region, Ethiopia.

Methods

A hospital-based cross-sectional study was conducted from February to March 2017 among
343 randomly selected Type 2 Diabetes Mellitus patients. Three definitions of Metabolic
syndrome were considered. Multivariable logistic regression analysis was conducted to
identify factors associated with metabolic syndrome. Adjusted odds ratio (AOR) with 95%
confidence intervals (Cl) were reported to show the strength of association. Statistical signif-
icance was declared at P-value < 0.05.

Result

The proportion of metabolic syndrome was 50.3%, 59.4% and 64.5% according to 2005
International Diabetes Federation, revised ATP Il and 2009 harmonized criteria, respec-
tively. Being female (AOR = 2.43; 95% Cl = 1.40, 4.21), consumption of red meat (AOR =
2.61; 95% Cl = 1.28, 5.33), sedentary leisure time activity (AOR =2.65; 95% Cl = 1.47,
4.78), coffee intake (AOR = 0.43; 95% Cl =0.21, 0.86), BMI > 25 kg/m2 (AOR =9.59; 95%
Cl=4.98, 18.47), 40-49 years of age (AOR =2.74, 95% Cl = (1.02, 7.37), 50-59 years of
age (AOR =4.22; 95% Cl =1.60, 11.11) and >70 years of age (AOR = 4.51, 95% Cl = 1.44,
14.15) were significantly associated with metabolic syndrome.
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Conclusion and recommendation

The proportion of metabolic syndrome was high among Type 2 Diabetes Mellitus patients.
Overweight and obesity, being female, age of respondent, intake of coffee, regular red meat
consumption, and sedentary leisure-time activity were factors associated with metabolic
syndrome. Counseling of Type 2 Diabetes Mellitus patients on the need for spending leisure
time with activities, intake of coffee, control of body weight, and avoidance of regular red
meat consumption is recommended.

Introduction

Since 1923, different expert groups put forward several definitions for metabolic syndrome
(MetS) [1-4]. Recently, MetS is defined as the presence of at least three of the five interrelated
risk factors (triglyceride (TG) > 150 milligram per deciliter (mg/dl), high density lipoprotein
(HDL) < 40 mg/dl for men and < 50 mg/dl for women, blood pressure (BP) > 130/ 85 milli-
meter mercury (mmHg), fasting blood glucose (FBG) > 100 mg/dl and waist circumference
(WC) >102 cm for men and > 88 cm for women) [5].

Globally, the prevalence of MetS is rising at an alarming rate and more common among
Type 2 Diabetes Mellitus (T2DM) patients [6]. It was estimated that 25% of the general popula-
tion and 70% to 80% of T2DM patients had MetS in the world [7]. Based on a systematic
review in Sub-Saharan Africa, the prevalence of MetS among T2DM patients was 59.62% [8].
In Ethiopia, the prevalence of MetS among T2DM patients reached up to 70.1% with different
diagnostic criteria of MetS [9-11].

Individuals with MetS were three and two times more likely to have a higher risk of heart
attack and cardiovascular diseases (CVD) respectively as compared to individuals without MetS
[12, 13]. Approximately 6-7% of all-cause mortality and 12-17% of CVD was attributable to
MetS [13]. Further, people with MetS were more vulnerable to a variety of diseases such as fatty
liver, sleep disorders, polycystic ovary syndrome, cholesterol gallstones, asthma, and malignan-
cies [3]. It is recognized that the risk of CVD development is greater among individuals who
have a combination of T2DM and MetS compared to those who had either alone [14].

A high prevalence of MetS could be due to a rapid nutrition transition such as high-calorie
intake, high fat consumption, and low consumption of dietary fiber foods, as well as behavioral
factors like sedentary lifestyles, increase in tobacco use, and excessive alcohol consumption
[15]. However, studies on the prevalence of MetS and associated lifestyle factors among T2DM
patients are not available in the study area. Therefore, this study examines it among T2DM
patients in the Dessie Referral Hospital.

Methods and materials
Study area, period and design

A hospital-based cross-sectional study was conducted in Dessie Referral Hospital from February to
March 2017. The Hospital is located in Dessie town and it is 401 km to the north of Addis Ababa,
the capital of Ethiopia. The Diabetes clinic of the hospital gives services on all working days (Mon-
day to Friday), and on average it has been visited by twenty-seven T2DM patients per day.

Study population and eligibility criteria

All T2DM patients with age > 30 years who had follow-up in Dessie referral hospital during
the data collection period were eligible for this study. Patients who were unable to respond
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due to severe illness, who had physical deformity, and ate breakfast were excluded from the
study.

Sample size determination and sampling technique

The sample size was determined using a single population proportion formula,

n=(21-%) 2)p(l — p)/d?. Where: n = sample size, p = proportion of MetS among T2DM
patients in Sub-Saharan Africa (71.7%) [16], Z,_o/» = standard normal deviation at 95% confi-
dence interval (1.96), and d = margin of error (5%). The calculated sample size was 312. By
adding 10% for non-response rate the final sample size (n) was 343. By taking the register as a
sampling frame, simple random sampling technique was employed to select study
participants.

Operational/standard definitions

Dietary Diversity Score (DDS). Individuals DDS were grouped into low (< 3 food
groups), medium (4 to 6 food groups), and high (7 to 9 food groups) [17].

Knowledge. Seven multiple-choice questions about MetS with a total of 17 responses
(Cronbach’s alpha = 0.82) were asked, and summed. Then individuals knowledge were
grouped into low (< 50%), fair (51 to 80%), and good (>80%) [18].

Physical activity. Individuals who did moderate-intensity activity for at least 30 minutes
per day on at least five days per week were considered as physically active [19].

Adequate sleep. Participants who sleep 7 to 8 hours per day without difficulty initiating
and maintaining sleep are grouped as having adequate sleep [12].

Metabolic syndrome. Three definitions of MetS were considered. However, a definition
that had better agreement with the rest two definitions, after calculating Kappa statistics, was
used in this study to run the regression analysis.

The Revised National Cholesterol Education Program: Third adult treatment panel
(ATP III) definition. MetS is the group of at least 3 of the following 5 risk factors: WC >102
for men and >88 cm for women, BP >130/85 mmHg or on treatment, FBG > 110 mg/dl or
on treatment, TG > 150 mg/dl or on treatment and HDL < 40mg/dl for men and < 50mg/dl
for women [2].

International Diabetes Federation (IDF) definition. MetS is WC > 80cm for women, >
94 cm for men plus 2 or more the factors (BP > 130/85 mmHg or on treatment, TG > 150
mg/dl or on treatment HDL < 40 mg/dl for men and < 50 mg/dl for women or on treatment,
and FBG > 100 mg/dl) [4].

The 2009 harmonized criteria. MetS is a cluster of three or more of the 5 interrelated risk
factors (TG > 150 mg/dl, HDL < 40 mg/dl for men and < 50mg/dl for women, BP > 130/85
mmHg, FBG > 100 mg/dl, and WC >102 cm for men and >88 cm for women) [5].

Body mass index (BMI). It is classified into underweight (<18.5 kilogram per meter
square (kg/mz)), normal weight (18.5—24.9kg/m2), overweight (25-29.9 kg/ m?) and obese
(>30 kg/m?) [20].

Data collection tools and measurements

Data were collected by the World Health Organization STEPwise approach for non-communi-
cable disease surveillance [19]. Data about socio-demographic, medication, behavioral, and
dietary factors were collected by a structured questionnaire. Height was measured in a stand-
ing position by a height measuring board on barefoot. Weight was measured using SECA
weight measuring scale. WC was measured by a normal tension measuring tape at the
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midpoint of the inferior margin of the last rib and the iliac crest at the end of expiration [21].
Each anthropometric measurement was recorded to the nearest 0.1cm (kg for weight). Blood
pressure was measured by sphygmomanometer from the right arm after participants rested for
5 minutes. Data were collected by 4 trained BSc nurses.

For the biochemical analysis, 5 milliliters fasting venous blood was taken from each study
participant. After allowing the formation of clots by staying the whole blood for 30 minutes,
the serum was separated by centrifuging the clotted blood at 3,000 revolutions per minute.
FBG and lipid profiles were determined from serum blood using the DIRUI CS-T240 Auto
chemistry analyzer by laboratory technologists following the standard operating procedures.
Additionally, the intake of medication was assessed from the patient card.

Data quality control

The questionnaire was translated to Amharic and back to English for consistency. Data collec-
tors and a supervisor were trained on the data collection process. The questionnaire was pre-
tested on 5% (17) of the sample size at Boru-Meda General Hospital. The completeness of the
questionnaire and correctness of the measuring procedure was monitored daily by a supervi-
sor. Weight measurement scale was standardized before each measurement by placing 2 kg
iron bars. Each anthropometric measurement was taken two times, and the measurement was
repeated if the difference between the two measurements exceeds 1 cm (100g for weight).

To keep the quality of biochemical assessment, training was given for laboratory profession-
als using standard operating procedures, and chemicals were monitored for expiry date and
proper storage. Calibration was done when; new reagent was introduced, control test not
passed and unexpected value produced.

Data management and analysis

The collected data were entered into Epi Data version 3.1 and exported to statistical package
for social science (SPSS) version 20.0 for analysis. Outcome variable was dichotomized into

1 = with MetS and 0 = without MetS. The normality of continuous data was checked with his-
tograms. Descriptive statistics were computed. Normally distributed variables were reported
with mean and standard deviation., and not-normally distributed variables were reported with
median and interquartile range. Categorical variables were reported with frequency and per-
centiles. The outcome variable was reported in percent and 95% CI. Bi-variable binary logistic
regression was computed and variables with p-value <0.2 were transferred to a multi-variable
logistic regression model using a backward method. Multicollinearity between independent
variables was checked with standard error, and model fitness was assessed using Hosmer and
Lemeshow goodness of fit test. Adjusted odds ratio (AOR) with 95% confidence intervals (CI)
were reported to show the strength of association. Statistical significance was set at p-value
<0.05.

Ethical consideration

Ethical approval was obtained from the Institutional Review Committee of Mekelle University
Health Science College. Written permission letter was gained from Dessie Town Health Office
and Dessie Referral Hospital. Written informed consent was taken from each respondent after
the purpose and objectives of the study had been informed. Participants were informed that
involvement in the study was voluntary. Confidentiality and privacy were kept. Counseling
was given based on an individual’s result.
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Results
Socio-demographic information

A total of 330 respondents were participated, making a response rate of 96%. Nearly half
(48.5%) of the study participants were females. The age of participants was ranged from 30 to
84 years old. Ninety-six (29.1%) of the study participants were found in the age range of 50 to
59 years. Only 70 (21.2%) of the study participants had diploma and higher levels of education.
Nearly one fourth (24.5%) and 75 (22.7%) of the study participants were housewives and rural
residents, respectively (Table 1).

Medication and behavioral factors

The median length of medication for sugar level was 5 £7 years and ranged from 6 months to
31 years. Ninety-two (27.9%) study participants had a family history for Diabetes or Hyperten-
sion. One hundred twenty-seven (38.5%) and 54 (16.4%) of the study participants had taken
antihypertensive and lipid-lowering treatment, respectively. Six (1.8%) of the study partici-
pants were current smokers. Chat chewing and alcohol consumption were practiced by 132
(40%) and 88 (26.7%) of study participants, respectively. Only 50 (15.2%) of participants had
good knowledge about the causes and prevention methods of MetS (Table 2).

Table 1. Socio-demographic information of type 2 diabetes mellitus patients from Dessie Referral Hospital, Amhara region, Ethiopia, 2017 (n = 330).

Variables Categories With MetS = 196 Without MetS = 134 Total (percent)

Sex Male 84 (42.9) 86 (64.2) 170 (51.5)
Female 112(57.1) 48 (35.8) 160 (48.5)

Age group 30-39 14 (7.2) 24 (17.9) 38 (11.5)
40-49 45(22.9) 33(24.6) 78 (23.7)

50-59 66(33.7) 30 (22.4) 96 (29.1)

60-69 43(21.9) 36 (26.9) 79 (23.9)

>=70 28(14.3) 11(8.2) 39 (11.8)
Religion Orthodox 96 (49) 42 (31.3) 138 (41.8)
Muslim 100 (51) 92 (68.7) 192 (58.2)
Educational status Cannot read and write 74 (37.8) 61 (45.5) 135 (40.9)
Primary education 48 (24.5) 31(23.1) 79 (23.9)

Secondary education 29 (14.8) 17 (12.7) 46 (13.9)

Diploma and above 45 (22.9) 25 (18.7) 70 (21.2)

Marital status Single 8 (4.1) 6 (4.5) 14 (4.2)
Married 130 (66.3) 96 (71.6) 226 (68.5)

Divorced 20 (10.2) 18 (13.4) 38 (11.5)

Widowed 38 (19.4) 14 (10.5) 52 (15.8)

Occupational status Housewife 54 (27.6) 27 (20.2) 81(24.5)
Government employed 57 (29.1) 29 (21.7) 86 (26.1)

Farmer 23 (11.7) 44 (32.8) 67 (20.3)

Merchant 38 (19.4) 18 (13.4) 56 (17.0)

Retire 20 (10.2) 7(5.2) 27 (8.2)

Other 4(2.0) 9(6.7) 13 (3.9)
Place of residence Urban 170 (86.7) 85 (63.4) 255 (77.3)
Rural 26 (13.3) 49 (36.6) 75 (22.7)

Where; other = daily laborer and guardian.

https://doi.org/10.1371/journal.pone.0241432.t001
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Table 2. Medication and behavioral factors of type 2 diabetes mellitus patients from Dessie Referral Hospital, Amhara region, Ethiopia, 2017 (n = 330).

Variables Categories Frequency Percent
Family history for chronic disease Yes 92 27.9
No 238 72.1
Type of medication used for T2DM Tablet 217 65.8
Insulin 108 32.7
Both 5 1.5
Taking treatment for hypertension Yes 127 38.5
No 203 61.5
Taking lipid-lowering treatment Yes 54 16.4
No 276 83.6
Smoking Current smoker 6 1.8
Past smoker 35 10.6
Never smoke 289 87.6
Khat chewing Yes 132 39.7
No 198 60.3
Drinking alcohol Yes 88 26.7
No 242 73.3
Physical activity Yes 28 8.5
No 302 91.5
Ways of spending leisure time With sedentary activities 214 64.8
Walking, cycling or recreational sports 116 35.2
Knowledge about MetS Poor knowledge 144 43.6
Fair knowledge 136 41.2
Good knowledge 50 15.2
Sleep pattern Inadequate 159 48.2
Adequate 171 51.8
Presence of stress Yes 78 23.6
No 252 76.4

https://doi.org/10.1371/journal.pone.0241432.t1002

Dietary patterns of the study participants

Almost none (0.6%) of study participants had a meal plan. One-fourth (74.8%) of participants
had a meal frequency of > 3 times per day. None of the study participants had high DDS.
Palm oil was consumed by 154 (46.7%) of participants. Enjera and Shiro were the staple diets
for all of the study participants. Even though the recommended intake of fruits and vegetables
is > 5 times per day, none of the study participants had fulfilled this reccommendation. The
majority (77.9%) of the study participants had consumed coffee per day (Table 3).

Anthropometric and biochemical measurements

One hundred fifteen (34.8%) of the study participants had central obesity. Almost a quarter
(26.4%) of the study participants were overweight, 37 (11.2%) were obese and 18 (5.5%) were
underweight. The median blood glucose level of participants was 131+76 mg/dl. Nearly half
(48.5%) of the entire sample had low HDL cholesterol. The mean total cholesterol value was
189.2 mg/dl + 47.4 mg/dl (Fig 1).

Frequency of metabolic syndrome

The proportion of MetS with its 95% CI was 50.3% (44.8%, 55.5%), 59.4% (53.6 to 64.5) and
64.5% (59.7%, 70.2%) according to 2005 IDF, revised ATP III and 2009 harmonized
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Table 3. Dietary pattern of type 2 diabetes mellitus patients in Dessie Referral Hospital, Amhara region, Ethiopia, 2017.

Variables Categories Frequency Percent
Meal frequency per day <3 247 74.8
>3 83 25.2
Eating style Irregular eater 99 30
Time constraints 231 70
Type of oil used for cooking Vegetable oil 146 44.2
Palm oil 154 46.7
Both 30 9.1
DDS Low (<3) 218 66.1
Medium (4-6) 112 33.9
Frequency of eating vegetable Daily 42 12.7
Weekly 230 69.7
Didn’t take 58 17.6
Frequency of eating fruit Daily 18 5.5
Weekly 148 44.8
Didn’t take 164 49.7
Frequency of taking coffee Daily 257 77.9
Didn’t take 73 221
Frequency of eating red meat Daily to weekly 68 20.6
Didn’t take 262 79.4
Frequency of consuming milk and milk products Daily 73 22.1
Weekly 67 20.3
Didn’t take 190 57.6
Frequency of eating processed grain (pasta, macaroni, white bread) Daily 44 13.4
Weekly 143 43.3
Didn’t take 143 43.3
Frequency of eating chicken Weekly 7 2.1
Didn’t take 323 97.9
Frequency of eating egg Daily/weekly 80 24.2
Didn’t take 250 75.8
Frequency of taking fried foods Weekly 50 15.2
Monthly 40 12.1
Didn’t take 240 72.7
Frequency of taking sugar and sweet Daily/weekly 28 8.2
Didn’t take 303 91.8
https://doi.org/10.1371/journal.pone.0241432.t003
80.0% 72.5%
70.0% 66.4%
0% o 51.2% 9, %
:gz% PPNETE e P - 46.9%
40.0% I I III 34.8% 37.6%
30.0% Gl
20.0% il
il
0.0%
High BP Low HDL High Triglyceride ngh wC BMI =25 kg/m2
®mMale ®Female wTotal

Fig 1. Anthropometric and biochemical measurements of T2DM patients from Dessie Referral Hospital, Amhara
region, Ethiopia (N = 330).

https://doi.org/10.1371/journal.pone.0241432.g001
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definitions respectively. A very good agreement had been observed between the definition of
revised ATP IIT and harmonized definition (Kappa = 0.89). From the total participants having
MetS according to 2009 harmonized definition criteria, 92% (196/213) meets ATP III criteria.
On the other hand, the IDF definition had a moderate agreement with both the ATP III and
the harmonized definition with kappa (k) = 0.44 and 0.43, respectively (Table 4). So, the
revised ATP III definition was used in this study.

Factors associated with MetS among T2DM patients

Binary logistic regression analysis was done. Smoking status was not entered into the regres-
sion analysis because of the small sample size of current smokers. Variables that transferred
from the bivariate analysis into the multi-variable analysis were; sex, age, marital status, occu-
pational status, place of residence, family history for chronic disease, alcohol consumption,
khat chewing, ways of spending leisure time, stress, sleep pattern, BMI, type of oil used, fre-
quency of meal, frequency of eating fruits and vegetables, frequency of eating red meat, fre-
quency of coffee consumption and frequency of eating processed grains. After adjusting for
confounders; sex, age, BMI, frequency of meat consumption, leisure time activity, and coffee
consumption had a significant association with MetS.

MetS was 2.43 times more likely to occur in females than males (AOR = 2.43; 95%
CI = 1.40, 4.21). Compared to 30-39 years of age groups, the odds of MetS was 2.74, 4.22, and
4.51 times higher among 40-49, 50-59, and > = 70 years of age groups, respectively. Study
participants who spent their leisure time by reading, watching TV or others sedentary activities
had 2.65 times higher odds of MetS as compared to those who spent their leisure time with
walking, cycling, participating in recreational sports or with doing home activities
(AOR =2.65; 95% CI = 1.47, 4.78). Patients who had coffee per day were 57% less likely to
have MetS compared to those who didn’t take daily (AOR = 0.43; 95% CI = 0.21, 0.86)
(Table 5).

Discussion

This study was aimed to assess the prevalence of MetS and lifestyle factors for the effective pre-
vention and management of MetS in T2DM patients. In this study, the proportion of MetS

Table 4. Frequency of metabolic syndrome and agreement between different definitions among type 2 diabetes mellitus patients from Dessie Referral Hospital,

Ambhara region, Ethiopia, 2017 (n = 330).
MetS with revised ATP III criteria

MetS with IDF criteria

MetS with IDF criteria

https://doi.org/10.1371/journal.pone.0241432.t1004

MetS by the 2009 harmonized criteria Kappa
Present Absent Total 0.89

Present 196 0 196

Absent 17 117 134

Total 213 117 330
MetS by the ATP III criteria 0.44
Present Absent Total

Present 135 31 166

Absent 61 103 164

Total 196 134 330
MetS by the 2009 harmonized criteria 0.43
Present Absent Total

Present 143 23 166

Absent 70 94 164

Total 213 117 330
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Table 5. Factors associated with metabolic syndrome among type 2 diabetes mellitus patients from Dessie Referral Hospital, Amhara region, Ethiopia, 2017

(n =330).

Variables

Sex

Age

Ways of spending leisure time | with sedentary activities

BMI

coffee intake

Frequency of eating red meat

Categories MetS COR (95% CI) | P-value | AOR (95% CI) | P-value
Yes | No
Male 84 | 86 1
Female 112 | 48 2.39 (1.52,3.76) <0.001 2.43(1.40,4.21) 0.002
30-39 14 24 1
40-49 45 33 2.34(1.05, 5.19) 0.037 2.74 (1.02,7.37) 0.047
50-59 66 30 3.77 (1.72,8.29) 0.001 4.22(1.60,11.11) 0.004
60-69 43 36 2.05(0.93, 4.53) 0.07 1.90 (0.71, 5.09) 0.20
>=70 28 11 | 4.36 (1.67,11.39) 0.003 4.51(1.44, 14.15) 0.01
139 | 75 1.92 (1.21,3.04) 0.005 2.65(1.47,4.78) 0.001
Walking, cycling, recreational sports or other home activity | 57 | 59 1
<25 88 | 118 1
> =25 108 | 16 9.05 (5.0,16.40) | <0.001 | 9.59 (4.98,18.47) | <0.001
Daily 140 | 117 | 0.36 (0.2, 0.66) 0.001 0.43 (0.21,0.86) 0.015
Didn’t take daily 56 | 17 1
At least once per week 49 19 | 2.02(1.13,3.62) 0.018 2.61(1.28,5.33) 0.009
Didn’t take 147 | 115 1

Where: Sedentary activities = reading, watching television or other sedentary activities, COR = crude odds ratio, AOR = adjusted odds ratio.

https://doi.org/10.1371/journal.pone.0241432.t005

was 59.4% (53.6%, 64.5%). It was consistent with a systematic review from Sub-Saharan Africa
(59.62%) and studies from Sub-Saharan Africa (60.4%), and Ghana (58%) (8, 16, 22]. Whereas
it was lower than studies from Urban India (71.9%), and Kumasi, Ghana (90.6%) [23, 24]. It
was also lower than studies conducted in Hawassa, South Ethiopia (70.1%), and Gonder,
North-west Ethiopia (66.7%) by the same definition of MetS [9, 10]. This might be due to the
differences in the level of hospital, and population characteristics. However, it was higher than
studies conducted in Ho Municipality, Ghana (43.83%), and South Ethiopia (45.9%) [25, 26].
This discrepancy could be due to the differences in the study period and sample size.

The odds of MetS among females was 2.43 times more likely than males. It was similar with
studies conducted in urban India, Sub-Saharan Africa, and Ethiopia [9, 10, 16, 23]. This might
be because of physiological factors like menopause-related hormonal changes might lead
females to metabolic impairment [12]. Moreover, females were more obese than males and
less likely to do regular physical exercise [15, 27]. Further, the occupation of women was
mostly sedentary. Whereas, a study from Amman, Jordan, stated that there was no significant
difference in the prevalence of MetS among sex [28]. In sharp contrast to the current study
findings, MetS was higher among men than women from urban North-Central Nigeria. The
authors justified that the high activity profile of women might contribute to the exceptional
higher prevalence of MetS among men [29].

In this study, the odds of MetS was increased with age which was supported by most studies
[9, 26, 30, 31]. It is known that the level of physical activity decreases with increased age. Fur-
ther, as age increases, their dependency rate may increase which exposes them to depression
and the adoption of an unhealthy lifestyle. In contrast to this study, a study from rural Victoria,
Australia, stated that age was negatively associated with MetS. This might be because of the
death of patients at higher age groups [32].

The regression analysis showed that overweight and obesity were significantly associated
with MetS. Individuals with a BMI of > 25 kg/m” were 9.59 times more likely to have MetS as
compared to those individuals with BMI < 25kg/m”. It was expected and consistent with other
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studies [12, 22]. This might be because higher BMI worsens insulin resistance. Besides, over-
weight and obese individuals had higher abdominal fat which is a risk factor for high triglycer-
ide and blood pressure.

Spending leisure time doing sedentary activities had a significant positive association with
MetS. Patients who spent their leisure time watching television, reading, or other sedentary
activities had 2.65 higher odds of MetS compared to those who spent walking, cycling, doing
recreational sports, and doing home activities. A similar finding was reported from Australia
in which increased television watching was associated with a higher prevalence of MetS [33].
Higher odds of MetS was reported from Latino and Africa Americans with higher levels of sed-
entary behavior [34]. This might be because sedentariness causes obesity, insulin resistance,
and poor lipid metabolism.

Red meat consumption at least one times per week had a significant positive association
with MetS. This is in agreement with the reports from Korea and Nepal [12, 35]. This might
may be due to the contribution of high energy and saturated fat content of red meat for weight
gain, insulin resistance, and high blood cholesterol level. A study also suggested that heme iron
from red meat had a greater risk for MetS [36].

In this study, coffee consumption had a significant negative association with MetS. This
finding was supported by the findings from the general population, even-though finding
among T2DM was not accessed [37, 38]. Similarly, epidemiological reviews concluded that
coffee consumption protects from MetS [39, 40]. Studies suggested that several components of
coffee had antihypertensive properties [41, 42]. Another study reported that both caffeinated
and decaffeinated coffee intakes were associated with a lesser risk of T2DM [43]. So, this might
be due to the antihypertensive and antioxidant activity of phenolic compounds in coffee.

The finding of this study may be affected by social desirability and recall bias. So, it may
induce some degree of inaccuracy in the reporting of chat chewing, smoking, alcohol con-
sumption as well as dietary diversity patterns. In addition, inability to quantify the energy and
nutrient intakes could be one of the limitations of the study.

This study concluded that the prevalence of MetS among T2DM patients was high. Being
overweight and obesity, being female, increased age, not consuming coffee daily, eating red
meat on a daily to weekly basis, and sedentary leisure-time activity were factors associated with
MetS. So, regular screening of T2DM patients especially for those with higher ages, female,
overweight and obese T2DM patients for components of MetS; and counseling of T2DM
patients to do regular physical activity, consume coffee per day, control their body weight and
to avoid regular red meat consumption. Further, a cohort study on the association between
coffee consumption and MetS among T2DM patients is forwarded for researchers.
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