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Abstract: Background: Metabolic syndrome (MetS) is a combination of complex group of cardiovascular risk factors, which
include central adiposity, high blood pressure, dyslipidaemia and elevated fasting blood glucose. Generally, the prevalence of
MetS in diabetes patients is high and the syndrome tends to promote the development of diabetes and other chronic diseases.
Diabetes is characterised by high random plasma glucose as well as polyuria, polydipsia and weight loss etc. Aim. This study
aims to determine the prevalence of MetS in diabetics’ patients using the National Cholesterol Education Programme (NCEP)
ATP 1II criteria, World Health Organisation and International Diabetes Federation definitions in quantifying the syndrome.
Method: This cross-sectional study involved 103 diabetes patients in the Cape Coast Metropolis, Central Region.
Anthropometric measurements and fasting blood samples for blood sugar and lipids were taken. Blood pressures were recorded
from their personal health record files. The NCEP ATP III, WHO and IDF criteria were used to define diabetes patients with
the metabolic syndrome. Results: A total of 42 (40.8%), 31(30.1%), 81 (78.6%) were obese, overweight and have high waist
circumference (IDF) respectively. Also all the participants had a low high density lipoprotein (HDL) level with 42(95.5%)
having high triglycerides (TG). Significant associations were found for age range of 66-75(OR= 16.00, CI= 1.32-194.62),
women (OR= 14.06; CI= 2.50-79.05) and high blood pressure (OR= 5.83, CI= 1.22-39.93). Prevalence of MetS was 38.60%,
59.09% and 75.00% using WHO, NCEP ATP III and IDF criteria respectively. Conclusion: A high prevalence of MetS was
observed among the diabetes patients. The prevalence among the females was higher than that of the males.
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attack or stroke compared with people without the syndrome
[2] and about 70-80% of the population with diabetes
mellitus are diagnosed with MetS [3]. There was a high
group of cardiovascular disease risk factors (central ~Prevalence rate of over 40% of the MetS in Urban China,

adiposity, high blood pressure, dyslipidaemia, and elevated Portpgal, United Arab Emirates, Brazil and India, whilst
fasting plasma glucose) [1]. Globally, 20-25% of the adult Spain, Hong Kong and Japan recorded prevalence below

population has been estimated to have the MetS and is twice 10% [4]'. .y . . .
as likely to die from and three times as likely to have a heart In Africa, the association of MetS with the increased risk

1. Introduction

Metabolic syndrome (MetS) is a combination of complex
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of developing CVDs was previously thought to be rare but
now remains a major public health concern. However,
Nigeria records a prevalence of 12.1% (4). In Ghana, the
MetS was found to be prevalent among CVDs patients who
were seeking medical attention at Korle-Bu Teaching
Hospital (KBTH) [5].

Many chronic conditions have been proven to be associated
with MetS. Some of these conditions are CVDs [6], type 2
diabetes [7], cancers [8] and chronic kidney disease (CKD) [9].
The increasing prevalence of obesity and sedentary lifestyles
contributes to the prevalence of MetS [10; 11; 12]. MetS
appear to promote the development of chronic diseases. MetS
is described as a progressive disorder; the several components
of MetS tend to worsen over time and collectively contribute
to an increased risk for chronic disease [13].

In recent times, there is a dramatic increment in the
incidence of diabetes worldwide due to changes in human
behaviour and lifestyle. The epidemic is mainly type II
diabetes, which is also associated with other conditions such
as metabolic syndrome [14]. Diabetes mellitus, which is also
a syndrome on its own, is defined as the state of chronic
hyperglycaemia. This syndrome is characterised by
disordered metabolism resulting in hyperglycaemia. Either
absolute insulin deficiency or reduced tissue response, or
both can contribute to hyperglycaemia. A person is clinically
diagnosed of diabetes mellitus if they show the following
conditions: high random plasma glucose in the setting of
classical symptoms and signs of diabetes; polyuria,
polydipsia, and weight loss [15].

A research in Ghana reveals the association between MetS
and sexual dysfunction (SD) in men who were clinically
diagnosed with diabetes [16].

This study sought to assess the prevalence of metabolic
syndrome and its risk factors among diabetes patients in
Cape Coast metropolis, Ghana.

2. Methodology
2.1. Research Design and Setting

The research was a cross sectional design with diabetic
patients who attended clinic at the Central Regional Hospital,
Cape Coast, Ghana. These patients are populace of towns and
villages within the region.

2.2. Study Population and Sampling

In all, 103 diabetes patients consented to participate in the
study and convenience sampling approach was used.

2.3. Data Collection

Initially, oral consent was sought from the Ethical
Committee of the Hospital. Data collection commenced on
the 8" March, 2015 to 20™ April, 2015.

2.4. Data Collection Procedure

Data collection was in four parts: questionnaire interviews,

anthropometric measurements, blood pressure measurement
and blood lipid biochemistry:

2.4.1. Questionnaire Interviews

The interview guide obtained information on socio-
demographic data such as gender, age, ethnicity, religion,
occupation and education background; risk factors of health
history like prevalence of other chronic diseases, duration of
diabetes and history of any other chronic diseases were
gathered. Moreover, data on dietary intake, lifestyle practices
were obtained by means of designed questionnaires.
Information on smoking habits and alcohol drinking was also
gathered using the questionnaire.

2.4.2. Anthropometric Measurements

Anthropometric measurements of waist circumference (cm),
weight (Kg) and height (m) were taken. Waist circumference
(WC) was measured midway between the suprailiac crest and
the inferior angle of the ribs. The measurement was made to
the nearest 1 cm using a non-stretchable fibre-glass measuring
tape (Butterfly, China). During the measurement, participants
stood in an upright position, with arms relaxed at the side, feet
evenly spread apart and body weight evenly distributed in
accordance with the WHO expert consultation report on waist
circumference and waist-hip ratio. Weight was measured to the
nearest 0.1 kg using a bathroom scale and height was
measured using a stadiometer and recorded to the nearest 0.05
cm. BMI categories were selected according to WHO
recommendations. According to this standard, individuals with
a BMI < 20 kg/m*, BMI of 20-25Kg/m?, BMI 25-29.9Kg/m’
and BMI >30 Kg/ m* were classified as been underweight,
normal weight, overweight and obese respectively [17].

2.4.3. Clinical Data

Participants’ clinical parameters of systolic and diastolic
blood pressures were recorded from their personal health
record files.

2.4.4. Biochemical Data

The fasting blood sugar was obtained from the personal
record files of each participant. Venous blood specimen were
obtained from each subject following a 12-hour overnight fast
for measurement of fasting blood sugar level, High Density
Lipoprotein cholesterol (HDL-C) and triglyceride (TG).
Commercial kits (Medsource Ozone Biomedicals Pvt. Ltd.,
India) were used to determine HDL-C and triglyceride TG.

The principle for estimation of HDL-C concentration is as
follows: When serum was treated with phosphotungstic acid in
the presence of magnesium ion, the Low Density Lipoprotain
Cholesterol (LDL-C) was precipitated from serum. The HDL
fraction remains dissolved in the supernatant, which then acts
as a sample and assayed for cholesterol by an enzymatic
method as described previously [18].

2.5. Analysis of Data

The criteria of the WHO [19], NCEP ATP III [20] and IDF
[21] were used to assess the prevalence and risk factors of
MetS among the participants. SPSS version 20 was used to
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run logistic regression to find out the association between the
risk factors and the MetS. Student t test was used for mean of
both metabolic and non-metabolic syndrome group.
Moreover, Kappa (k) statistics was used to for finding the
agreement between the three definitions. A forward stepwise
binary logistic regression model was used to determine the
independent predictors of MetS.

3. Results

Data on socio-demographic characteristics, anthropometric
indicators, biochemical data and lifestyle practices were
collected for all 103 diabetes patients except for the lipid
profile in which 44 patients were involved.

The socio-demographic characteristics of the study
population are depicted in table 1 and this comprises 36
(34.9%) males and 67 (65.1%) females. The mean age was
56.24 + 9.77 with a range of 35 to 80years. The highest
frequency age group range of this study was 46-55years,
which was36 (35.0%) of the total group. Within this range,
10 (27.8%) were males and 26 (38.8%) were females. The
lowest frequency age group range was those above 75years,
which was 2(1.9%) of the total group. A male (2.8%) and a
female (1.5%) were involved.

In terms of formal education, a lot of the participants had
attained secondary education. This was followed by those

who have had primary education and participants who have
had no formal education. About 81 (78.7%) had some
education. Out of this, 11 (10.7%) had tertiary education, 48
(46.6%) had secondary education, 22 (21.4%) had primary
education and 22 (21.4%) had no form of formal education.
A few of the study population had tertiary school education.

A total of 22 (21.4%) of the study population have white-
collar jobs representingl5 (41.7%) males with 41.7% and
7(10.4%) females. Fifty-seven of the participants who
accounted for 55.3% were engaged in informal jobs such as
self-employment among which41 (61.2%) are females and
16(44.4%) are males.

Data on religion showed that 86 (83.5%) of the total study
population was Christians. This comprises 29 (80.6%) males
and 57 (85.1%) females. Few participants were of the Islamic
religion. This constituted 5 (4.9%) of the total participants
which included2 (5.6%) males and 3 (4.5%) females.
Moreover, 12 (11.7%) of the participants belonged to other
religions. In terms of ethnicity, majority of the participants
were Akans which made up to 76 (72.9%) of the total
participants. This was followed by the Northerners, who
constitute 7 (6.8%) of the total study population. The Ewes
were made up of 2 (1.9%) of the participants whilst a patient
(0.9%) belonged to the Ga religion. A total of 18 (17.5%) of
the participants belonged to other ethnic group.

Table 1. Socio-demographic characteristics of the study population.

Parameters Total Male Female P-value
(N=103) (N=36) (N=67)
Age 56.24+9.77 57.56+£10.09 55.54+9.60 0.320
36-45 15 (14.6%) 5(13.9%) 10 (14.9%) 0.487
46-55 36 (35.0%) 10 (27.8%) 26 (38.8%)
56-65 32 (31.1%) 15 (41.7%) 17 (25.4%)
66-75 18 (17.5%) 5(13.9%) 13 (19.4%)
>75 2 (1.9%) 1(2.8%) 1(1.5%)
Education 0.04
Primary 22 (21.4%) 9 (25.0%) 13 (19.4%)
Secondary 48 (46.6%) 20 (55.6%) 28 (41.8%)
Tertiary 11 (10.7%) 5(13.9%) 6 (9.0%)
None 22 (21.4%) 2 (5.6%) 20 (29.9%)
Occupation 0.001
Formal 22 (21.4%) 15 (41.7%) 7 (10.4%)
Informal 57 (55.3%) 16 (44.4%) 41 (61.2%)
Unemployed 24 (23.3%) 5(13.9%) 19 (28.4%)
Religion 0.839
Christian 86 (83.5%) 29 (80.6%) 57 (85.1%)
Islam 5 (4.9%) 2 (5.6%) 3 (4.5%)
Others 12 (11.7%) 5 (13.9%) 7 (10.4%)
Ethnicity 0.299
Akan 76 (72.9%) 26 (72.2%) 50 (74.6%)
Ewe 2 (1.9%) 0 (0.0%) 2 (3.0%)
Ga 1(0.9%) 1.(2.8%) 0 (0.0%)
Northerner 7 (6.8%) 4 (11.2%) 3 (4.5%)
Others 18 (17.5%) 6 (16.7%) 12 (17.9%)
Table 2 shows anthropometric data, clinical and  which 34 (50.7%) were females and 8 (22.2%) were males. A

biochemical characteristics. The mean value of Body Mass
index (BMI) of the patients was 29.02 + 5.73 and it varied
from17.4to 46.7. Most of the participants were found to be
obese. This constitutes 42 (40.8%) of the study population of

total of31 (30.1%) of the participants were found to be
overweight of which 12 (33.3%) were males and 19 (28.4%)
were females. Those who were having healthy/normal weight
were 29 (28.2%) comprisingl6 (44.4%) males and 13
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(19.4%) females. One (1.0%) of the total study population
was found to be underweight.

According to the IDF criterion, 22 (21.4%) of the study
population had normal WC of which18 (50.0%) were males
and 4 (6.0%) were females. Nonetheless, majority of the
study participants had a higher WC. Eighty — one which
accounted for 78.6% of the remaining participants had a high
WC comprising 18 (50.0%) males and 63 (94.0%) females.
With the NCEP ATP III definition, 68 (66.0%) had a high
WC of which 9 (25.0%) were males and 59 (88.1%) were
females. Consequently, minority fell below the cut-off points.
The remaining participants who constituted 35 (34.0%) had
normal WC of which 27 (75.0%) were males and 8 (11.9%)
were females. The mean WC was 99.60 + 16.35.

According to IDF/NCEP ATP III criteria, 43 (41.8%) of

the participants had high blood pressure recording that had
values > 130/85mmHg whilst 60 (58.2%) had normal blood
pressure that had values < 130/85mmHg. Also based on
WHO definition, 73 (70.9%) of the study population had
their blood pressure to be normal whilst 30 (29.1%) of the
participants had high blood pressure. The mean systolic
blood pressure (mmHg) was 128.86 + 22.37 and that for
diastolic blood pressure was 74.23 + 10.76.

Biochemical assays showed that the mean HDL cholesterol
(mmol/L) was 0.11 £ 0.16 and the mean of triglyceride
(mmol/L) was 1.09 £+ 3.52. The mean fasting blood sugar
(FBS) was 9.32 + 6.75mmol/L. All the participants 44
(100.0%) had low HDL-C with42 (95.5%) also having high
triglycerides and2 (4.5%) having low triglycerides.

Table 2. Anthropometric, clinical and biochemical characteristics of the study population.

Total M F P-value
Parameters (N=103) (N=36) (N=67)
BMI 0.014
Underweight 1 (1.0%) 0 (0.0%) 1 (1.5%)
Normal 29 (28.2%) 16 (44.4%) 13 (19.4%)
Overweight 31 (30.1%) 12 (33.3%) 19 (28.4%)
Obese 42 (40.8%) 8(22.2%) 34 (50.7%)
BMI (Kg/m?) 29.02+5.73 26.61+4.14 30.31+6.07 0.001
BP (IDE/NCEP) 0.846
>130/85 43 (41.8%) 13 (36.1%) 30 (44.8%)
<130/85 60 (58.2%) 23 (62.5%) 37 (55.2%)
BP (WHO) 0.994
>140/90 30 (29.1%) 11 (30.6%) 19 (28.4%)
<140/90 73 (70.9%) 25 (69.4%) 48 (71.6%)
SBP (mm/Hg) 128.86+22.37 127.33+22.39 129.69+22.49 0.613
DBP (mm/Hg) 74.23+10.76 74.78+8.45 73.94+11.87 0.708
WC (IDF) 0.000
Low 22 (21.4%) 18 (50.0%) 4 (6.0%)
High 81 (78.6%) 18 (50.0%) 63 (94.0%)
WC (NCEP) 0.000
Low 35 (34.0%) 27 (75.0%) 8 (11.9%)
High 68 (66.0%) 9 (25.0%) 59 (88.1%)
WC (cm) 99.60+16.35 92.74+11.53 103.28+17.42 0.002
HDL
Low 44 (100.0%) 17 (100.0%) 27 (100.0%)
HDL (mmo/l/) 0.11£0.16 0.10+0.11 0.12+0.18 0.613
TG 0.512
>150 42 (95.5%) 15 (88.2%) 27 (100.0%)
<150 2 (4.5%) 2 (11.8%) 0 (0.0%)
TG (mmo/V/) 1.0943.52 1.11+0.49 1.09+0.23 0.860
FBS (mmo/l/) 9.32+6.75 9.45+6.22 9.26+7.06 0.891

BMI=Body mass index, BP=Blood pressure, SBP=Systolic blood pressure, DBP=Diastolic blood pressure, WC=Waist circumference, FBS=Fasting blood

sugar

Table 3 depicts the physical activities of the participants.
Brisk walking was the main physical activity undertaken by
most of the study population. The total number of
participants who engaged in this activity was 47 (45.5%) of
the study population representing 34 (50.7%) females and 13
(36.1%) males. Other physical activities engaged by the
participants were jogging, 5 (4.9%); swimming, 1 (0.9%);
weeding, 2 (1.9%) and jumping, 1 (0.9%) for an average
duration of 80minutes, 30minutes, 25minutes and 30minutes
respectively. Also, some of the participants were involved in
other physical activities such as skipping, 3 (2.9%) and

stretching, 1 (0.9%) for an average duration of 30minutes
each. A total of 17 (16.5%) of the study population were not
involved in any regular physical activity of which 3 (8.3%)
were males and 14 (20.9%) were females.

In terms of lifestyle as depicted in table 3, 98 (95.1%) have
no history of smoking cigarette with only 5 (4.9%) of the
study population having been involved in the smoking of
cigarette (p=0.030). Some of the participants frequently take
in alcoholic beverages representing 34 (33.0%) of the total
population. Out of this, 16 (44.4%) were males and 18
(26.9%) were females. It was also observed from the table
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that relatively fewer participants occasionally take in alcohol
representing 14 (13.6%).

Table 3. Lifestyle practices of the study population.

and 20 (29.9%) were females. A total number of 24 (23.3%)
rarely added fruits and vegetables as part of their diet.

Table 4. Condition management and dietary intake characteristics of the
study population.

Total Male Female

(N=103) (N=36) (N=67) Parameters Total Male Female P-value
Physical Activity (N=103) (N=36) (N=67)
Walking 47 (45.6%) 13 (36.1%) 34 (50.7%) Therapy 0.110
Duration (mins) 50 55 45 D/1 3(2.9) 3(8.3) 0(0.0)
Cycling 2 (1.9%) 2 (5.6%) 0 (0.0%) D/T 85 (82.5) 28 (77.8)  57(85.1)
Duration (mins) 120 120 - D/T/I 13 (12.6) 4(11.1) 9 (13.4)
Football 1 (0.9%) 1 (2.8%) 0 (0.0%) None 2(1.9) 12.8) 1(1.5)
Duration (mins) 60 60 - DOT (yr) 0.780
Jogging 5 (4.9%) 5 (13.9%) 0 (0.0%) <1 1(1.0) 0 (0.0) 1(1.5)
Duration (mins) 80 80 - 1-5 52 (50.5) 18 (50.0) 34 (50.7)
Swimming 1 (0.9%) 1 (2.8%) 0 (0.0%) 6-10 21 (20.4) 8(22.2) 13 (19.4)
Duration (mins) 30 30 - >10 27 (26.2) 1027.8) 17 (254)
Weeding 2 (1.9%) 2 (5.6%) 0 (0.0%) None 2(1.9) 0 (0.0) 2(3.0)
Duration (mins) 25 25 - Fruits/Vegetables 0.472
Jumping 1 (0.9%) 0 (0.0%) 1 (1.5%) Occasionally 48 (46.6) 19(52.8) 29 (43.3)
Duration (mins) 30 - 30 Regularly 31 (30.1) 11 (30.6) 20 (29.9)
Skipping 3 (2.9%) 0 (0.0%) 3 (4.5%) None 24 (23.3) 6 (16.7) 18 (26.9)
Duration (mins) 30 - 30 . L . . o
Stretching 1(0.9%) 0 (0.0%) 1(1.5%) D/I=Diet an(.i insulin, D/T=Diet and tablets, D/T/I= Diet, tablets and insulin,
Duration (mins) 30 _ 30 DOT=Duration of therapy
None 17 (16.5%) 3 (8.3%) 14 (20.9%) o )
Smoking Tables 5 and 6 show the logistic regression of factors that
Yes 5 (4.9%) 4 (11.1%) 1 (1.5%) are associated with MetS according to the various criteria
No _ 98 (95.1%) 32(88.9%) 66 (98.5%) used. This was performed in order to determine the
£l imi & independent predictors of the prevalence of MetS. As shown
Occasionally 14 (13.6%) 9 (25.0%) 5 (7.5%) . . . . .
Frequently 34 (33.0%) 16 (44.4%) 18 (26.9%) in the tab.leT 7 predictor varlabl.es s0010—dem9graphlc,
No 55 (53.4%) 11 (30.6%) 44 (65.7%) lifestyle, clinical and anthropometric characteristics were

mins=minutes

Table 4 represents data on management of diabetes and
dietary intake of patients. Participants provided information on
how their diabetic condition was managed. From the data
gathered, a total of 85 (82.5%) were on diet therapy and
medication in the form of tablets to manage their condition of
which 57 (85.1%) were females and 28 (77.8%) were males. A
total of13 (12.6%) were on diet, tablets and insulin therapy.
The least number of 2 (2.9%) used diet and insulin to manage
their condition. Another group provided no specific way of
managing their diabetic condition. Information on the duration
of therapy (DOT) was gathered. One participant (1.0%) had
been on therapy for less than a year. It was also observed that a
total of 52(50.5%) of the participants have received therapy for
year range of 1-Syears for which 18 (50.0%) were males and
34 (50.7%) were females. From the range of 6-10years,
another group of 21 (20.4%) has been on therapy. This is
followed by 27 (26.2%) of the study population who had
received therapy for more than 10years.

In terms of dietary intake, most of the participants had
carbohydrate as the main nutrient in their diet with some
people adding fruits and vegetables. From table 4, it was
observed that 48 (46.6%) of the study population
occasionally took in fruits and vegetables as part of their
diets. Out of this, 19 (52.8%) were males and 29 (43.3%)
were females. However, 31 (30.1%) regularly added fruits
and vegetables to their diet of which 31 (30.6%) were males

tested using the WHO, IDF and NCEP ATP III criteria. The
presence or absence of MetS was the dependent variable. The
age ranges of 46-55 and 56-65 showed that there were strong
associations with MetS but this was not statistically
significant according to the WHO criterion. The strongest
association with MetS and statistically significant (P< 0.05)
age range was 66-75years (OR=16.00, CI = 1.32-194.62).
However, the definition of IDF did not show a strong
association between the age range of 56-75years and MetS.
According to the NCEP ATP III definition (in table 6), the
age ranges of 46-55, 66-75 and > 75 have strong association
with MetS but statistically not significant.

By using the IDF definition, there was 14 higher risk among
women of developing MetS than men (OR=14.06; CI = 2.50-
79.05). This result was significant (p=0.003). Formal
occupation was strongly associated with MetS with a
significant result (p=0.000) according to the WHO criterion,
(OR=7.90; CI = 1.97-8.19). Although not statistically
significant, alcohol consumption was not a risk factor for
developing MetS according to all the criteria. Smoking
cigarette has a strong association with MetS as the IDF
definition showed. There was a 5 times higher risk for diabetes
patients who have high blood pressure to develop MetS
(OR=5.83; CI= 1.22-39.93). This result, as provided by the
NCEP ATP III criterion, was statistically significant (p=0.018).

In terms of body BMI, there were strong associations with
MetS for underweight, overweight and the obese according
to the WHO criterion but these results were not statistically
significant. The IDF definition also provides a strong
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association of underweight with MetS but the criterion does
not include overweight and obesity. The NCEP ATP III
criterion provides no strong association of underweight,

Table 5. Logistic regression of factors associated with metabolic syndrome according to the WHO and IDF criteria.

39

overweight and obesity with the syndrome and the results
were not significant (p=0.997) (OR=0.00; CI= 0.00).

WHO

IDF

Parameters
Age (years)
36-45
46-55
56-65
66-75

>75

Gender
Male
Female
Occupation
None
Formal
Informal
Alcohol intake
Yes

No
Smoking
Yes

No

BP

High

Low

BMI
Underweight
Normal
Overweight
Obese

OR (95%CI)

Reference
9.33(0.89-97.62)
1.60 (0.122-20.99)
16.00 (1.32-194.62)
9.28 (9.28-9.28)

Reference
1.26 (0.35-4.42)

Reference
7.90 (1.95-8.19)
3.62 (3.62-3.62)

0.95 (0.28-3.22)
Reference

0.00 (0.00)
Reference

4.02 (0.95-16.91)
Reference

5.53(0.00)
Reference

4.17 (0.00)
1.68 (0.00)

P-value

0.062
0.128
0.030

0.718

0.000

0.944

0.057

0.997

0.998
0.997

OR (95%CI)

Reference

0.95 (0.13-7.28)
0.57 (0.08-6.12)
1(0.10-9.2)
7.75 (7.75-7.75)

Reference
14.06 (2.50-79.05)

Reference
4.50 (0.19-106.82)
2.87 (0.16-51.53)

0.42 (0.10-1.72)
Reference

9.15 (9.15-9.15)
Reference

1.96 (0.09-4.58)
Reference

8.77 (8.77-8.77)
Reference

0.22 (0.01-7.13)
0.03 (0.03-19.38)

P-value

0.962
0.579
1

0.003

0.352
0.473

0.229

0.401
0.830

Table 6. Logistic regression of factors associated with metabolic syndrome according to the NCEP ATP III criteria.

NCEP ATP 111

Parameters

OR (95%CI)

P-value

Age (years)
36-45
46-55
56-65
66-75

>75

Gender
Male
Female
Occupation
None
Formal
Informal
Drinking
Yes

No
Smoking
Yes

No

BP

High

Low

BMI
Underweight
Normal
Overweight
Obese

Reference
2.81(0.48-16.43)
0.89 (0.15-5.11)
4.37 (0.56-33.94)
2.17 (2.17-2.17)

Reference
2.25 (0.64-7.80)

Reference
2.66 (0.12-57.62)
1.21 (0.06-21.21)

0.85 (0.25-2.85)
Reference

0.00 (0.00)
Reference

5.83 (1.22-39.93)
Reference

0.00 (0.00)
Reference

0.00 (0.00)
0.00 (0.00)

0.251
0.899
0.158

0.201

0.532
0.894

0.802

0.018

0.997

0.997
0.997

OR=0dd ratio, CI=Confidence interval
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Also, the prevalence of MetS was 17 (38.60%), 26
(59.09%) and 33 (75.00%) using WHO, NCEP ATP III and
IDF criteria respectively. Figure 1 shows the prevalence of
MetS according to WHO criterion. Figures 2 and 3 indicate
the prevalence of MetS according to IDF and NCEP ATP III
criteria respectively. Generally, the prevalence among women
was higher than that of the men. In terms of age (p = 0.487),
occupation (p = 0.001), educational status (p = 0.04), body
mass index (p = 0.014) together with systolic and diastolic
blood pressure (p = 0.846), there was a significant difference
between males and females.
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Figure 1. Prevalence of MetS according to WHO criterion was 38.6%.
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Figure 2. Prevalence of MetS according to the IDF criterion was 75%.
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Figure 3. Prevalence of MetS according to NCEP criterion was 59.09%.

Most of the subjects who were classified as having the
MetS according to the NCEP ATP III definition also met the
criterion of IDF. Nonetheless, 7 (15.91%) of the subjects

diagnosed with MetS according to IDF definition were not
found to have the syndrome according to the NCEP ATP III
criterion. This actually showed good agreement between the
criteria provided by both NCEP ATP III and IDF. There is
also a good agreement between the criteria provided by both
WHO and NCEP ATP III in that most of the subjects with the
MetS according to the WHO criterion also met the definition
of NCEP ATP III. However, 20.49% of the subjects with the
MetS according to the NCEP ATP III criterion were not
found to have the condition by using the WHO definition.

On the other hand, the prevalence of MetS among the
subjects was not in good agreement according to the
definitions provided by the IDF and WHO. About 16
(36.40%) of the subjects with MetS according to the WHO
criterion were positive for IDF definition.

4. Discussion

This study reports a high prevalence of MetS among
diabetes patients in the Cape Coast Metropolis. The
prevalence of MetS is 33 (75.0%), 26 (59.1%) and 17
(38.6%) according to the IDF, NCEP ATP IIl and WHO
criteria respectively. This finding is comparable with other
studies performed among diabetes patients in Cameroon
where the prevalence of MetS was 71.7% and 60.4%
according to the IDF and NCEP ATP III criteria respectively
[22]. Tt is estimated that majority of diabetes patients have
MetS [23]. To buttress this point, a study of heart disease
conducted by [24] among NHANES III participants reported
that 37.4% in the group were found have MetS without
diabetes and 50.3% in the group were found to have both
MetS and diabetes. The study by [25] found out that the
prevalence of MetS among 456 diabetes patients in Kumasi
to be 55.9% based on the NCEP ATP III criterion. This study
attributed the prevalence to low HDL-C concentration
(47.4%) and hypertension (46.9%). Another study also
records a prevalence of 77.2% among type 2 diabetes patients
in Mumbai [26]. Contrary to this, a lower prevalence of
25.2% of MetS has been found among diabetes patients in
Nigeria based on the WHO criterion [27].

The difference in the prevalence could be accounted for by
the different cut-off points in terms of abdominal obesity and
blood pressure. Also, the other studies are more current than
the study among Nigerians and the prevalence of diet-related
health conditions tend to increases with time due to
nutritional transition, and globalisation, etc. Non-healthy
eating habits may be responsible for high prevalence
recorded. It was observed that a number of participant
occasionally added fruits and vegetables to their meals.
Dietary fibre of fruits and vegetables tend to reduce
cholesterol levels in the blood. The IDF criterion requires
that the cut-off points for the abdominal obesity be reduced.
Also the blood pressure cut-off point was reduced for both
IDF and NCEP ATP III. These factors contributed to the high
prevalence of MetS recorded by the IDF and NCEP ATP III
criteria.
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In terms of lipid profile, all the participants had a low
HDL-C concentration but 2 (4.5%) of the total study
population had a low triglyceride concentration. The increase
in physical activity results in an increase in HDL-C and
decrease in triglyceride levels [28]. Therefore, the low HDL-
C and high triglyceride concentrations recorded may be
accounted for by low level of physical activity among the
participants. Consequently, 42 (95.5%) of the study
population had high level of triglyceride concentration. Low
triglyceride  concentration is protective against the
development of MetS.

It is noted in this study that a good agreement of Kappa
value exists between the definitions of both the NCEP ATP
IIT and IDF (kx = 0.450). This is evident in the highest value
provided. Another good agreement of Kappa value is
observed between the WHO and NCEP ATP III criteria (x
=0.433). This finding is similar in study conducted by [29] in
India. But the definitions of WHO and IDF provide the least
agreement (x = 0.102).

Another important finding of this study was that the
prevalence of the MetS found in women was relatively
higher than in men. This finding agrees with several studies
conducted among type 2 diabetes patients in Sub-Saharan
Africa [30, 22] and other developing countries [31, 32]. The
reason behind the higher prevalence in females could be the
lower cut-off point for the waist circumference and the higher
cut-off point for the HDL cholesterol. Relatively, many
women rarely add fruits and vegetables to their dietary
intake. Also, obesity as a major risk for diet-related chronic
diseases such as type 2 diabetes, hypertension and stroke may
be responsible for high prevalence [33]. It is therefore
important to acknowledge that women should become a
focus for high risk target screening, and attempts should be
made to normalize each component of the MetS so as to
minimize the risk of cardiovascular diseases [31].

It was also observed that a predisposing factor of the MetS
was age, that is, as diabetes patient ages the severity of MetS
worsens or the risk of developing MetS increases. It was
observed that most of the participants were old and this could
have contributed to the high prevalence of MetS recorded.
This finding is comparable to other findings in sub-Saharan
Africa by [34]. Other studies also support the fact that age is
a risk factor of MetS [35, 36].

Moreover, it is found in literature that physical activity is
protective against the development of MetS through
improvements in plasma lipid concentrations, especially
through increasing HDL-C [28], decrease in triglyceride level
[37] or both [38]. A study by [39] reveals that physical
activity increases HDL-C and reduces fasting blood glucose
level. Physical activity improves glucose tolerance, reduces
blood pressure [40], insulin sensitivity [41] and lowered risk
of type 2 diabetes [42]. In this study, it was noted that 47
(45.6%) of the study population engaged in brisk walking in
an average duration of 50minutes as their main physical
activity. Even though this is a form of physical activity,
participants could also indulge themselves in other kind of
exercise in order to obtain most of the benefits derived from

physical activities. It could also be predicted that this
physical activity was protective against the condition for the
non-metabolic syndrome patients.

Several studies have identified high prevalence of MetS
among sedentary population [43, 44] and low prevalence of
MetS in active population [45]. Other studies have shown
that the sedentary people have broader central adiposity
(waist circumference) [46] and higher mean blood pressure
[47]. This study have identified that most of the participants
were obese, 42 (40.8%) corresponding to the higher number
of participants who had broader waist circumference. This
obese category was dominated by the females 34 (50.7%) as
compared to 8 (22.2%) of the males. The reason behind the
broader central adiposity recorded among the sedentary
individuals could be accounted for by their low physical
activity leading to the accumulation of fat. In terms of the
central adiposity, the females had relatively broader waist
circumference than the males by the IDF and NCEP ATP III
criteria used. Generally, few participants had their waist
circumference below the cut-off points for both criteria.

Predictors of metabolic syndrome

High blood pressure was found to be a risk factor in this
study. There is 5 times higher risk for diabetes patients with
high blood pressure to develop MetS (OR=5.83; CI = 1.22-
39.93). This result, as provided by the NCEP ATP III
criterion, was statistically significant (p=0.018). This can be
due to the fact that high blood pressure is normally associated
with hyperlipidaemia hence central obesity which is the main
culprit of MetS. Age was also found to be a predictor of
MetS and this can be as a result of low physical activity as
one ages which in turn leads to accumulation of fat and also
weakening of blood vessels as one ages which leads to high
blood pressure.

Formal occupation or white collar jobs was found to be a
predictor. This boils down to the sedentary lifestyle and
sometimes stress associated with most of these jobs.

On the gender front, women were found to be at an
increased risk of developing MetS compared to their male
counterpart and this also can be due to the fact that most
women are less physically active.

5. Conclusion

The main determinants of MetS were age, gender (female)
and occupation (white collar jobs). Prevalence of MetS was
high and this calls for the need for health professional to
assess their patients on regular basis and also educate their
patients on healthy living.
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