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ABSTRACT 
This study sought to establish the prevalence of the metabolic syndrome (MetS) among active 
sportsmen/sportswomen and sedentary workers in the Kumasi Metropolis using the National 
Cholesterol Education Program Adult Treatment Panel III (NCEP ATP III), World Health Or-
ganization (WHO), and International Diabetes Federation (IDF) criteria. The study was con-
ducted between March and April, 2010. One hundred and eighty six (186) participants were in-
volved with eighty five (85) being active sportsmen/sportswomen as study control and one hun-
dred and one (101) sedentary workers from the Kumasi metropolis as study subjects. The study 
participants were recruited from a population of young and adult individuals between the ages of 
19-82 years. The percentage prevalence of MetS was 1.6%, 7.4% and 14.4% when the WHO, 
NCEP-ATP III and IDF criteria respectively were applied on the total population. Generally, the 
prevalence of MetS was significantly higher among the sedentary group i.e. 3.5%, 14.0% and 
26.7% for WHO, NCEP-ATP III and IDF criteria respectively as compared to the active popula-
tion i.e. 0.0%, 2.0% and 3.9% for WHO, NCEP-ATP III and IDF criteria respectively. The 
prevalence of the MetS varied greatly between the active and sedentary subjects depending on 
the criteria used. Central obesity appears to be the key determinant of the prevalence of the MetS 
in Ghana. Preventive actions such as exercise, active lifestyles and healthy eating habits have to 
be implemented to reduce the tendency to obesity and MetS in the Ghanaian populace. 
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INTRODUCTION 
The metabolic syndrome (MetS) is a group of 
cardiovascular risk factors characterized by 
abdominal obesity, central obesity, insulin re-
sistance, atherogenic dyslipidemia, and hyper-
tension (Deedwania and Gupta, 2006). Even 
though differences exist in the various defini-
tions of the metabolic syndrome; the regular 
pathophysiology of this syndrome is insulin 

resistance (Ford, 2004). Abdominal or central 
obesity remains the major clinical feature of 
this syndrome. According to  Alberti et al. 
(2006),  the criteria for the MetS include five 
variables namely; abdominal obesity, raised 
triglycerides, low high density cholesterol 
(HDL), elevated blood pressure and a history of 
diabetes mellitus or impaired fasting glucose 
state. The risk of developing diabetes and car-
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diovascular disease is increased in people with 
the metabolic syndrome. Because of the high 
prevalence and the morbidity and mortality 
associated with this syndrome, a detailed un-
derstanding of its risk factors is central to de-
veloping appropriate primary and secondary 
preventive programmes.  
 
Obesity is an increasingly important public 
health problem and is considered a major risk 
factor for diet-related chronic diseases includ-
ing MetS, type II diabetes, hypertension, stroke 
and certain forms of cancer (Grundy et al., 
2004). The risk of developing the MetS is di-
rectly affected by both genetics and life style 
factors such as diet and exercise patterns. The 
causes and prevalence will, therefore, vary 
from population to population based on the 
individual’s life style (Park et al., 2003). 
 
The prevalence of the MetS among the US 
adult population is approximately 24% (Ford et 
al., 2002). In developing countries such as 
Ghana there is paucity of data on the preva-
lence of the MetS among the population. How-
ever, with the increasing westernization of 
Ghanaian lifestyle and eating habits the preva-
lence of obesity and the metabolic syndrome 
has been reported to be on the increase.  Recent 
studies conducted in Kumasi by Val–Titty et al.  
(2008) and Turpin et al. (2008) among diabetic 
and pregnancy induced hypertensive (PIH) pa-
tients put the prevalence of the metabolic syn-
drome at 55.9% (NCEP ATP III) for the diabet-
ics; and at 10% (WHO) and 62% (NCEP ATP 
III) for the PIH patients respectively.  
 
Lifestyle changes have been shown to alter the 
prevalence and severity of MetS, as well as to 
reduce insulin resistance in adults (Helge, 
2002). Among modifications in lifestyle, in-
crease in physical activity plays a significant 
role (Balkau et al., 2006). Studies by Ford et al. 
(2002) and Kartzmarzyk et al. (2004) have re-
ported an inverse relationship between physical 
activity and increased risk of coronary heart 
disease in a healthy adult population. Physical 
activity can decrease several risk factors, which 

include reducing LDL cholesterol and triglyc-
eride levels, raising HDL cholesterol, improv-
ing insulin sensitivity, and lowering of blood 
pressure (Helmrich et al., 1991). The aim of 
this study, therefore was to establish the preva-
lence of the metabolic syndrome among active 
sportsmen/sportswomen and sedentary workers 
(bank and business executives whose vocations 
involves sitting for long hours) in the Kumasi 
Metropolis. 
 
MATERIALS AND METHODS 
Subjects 
This study was conducted between March and 
April, 2010. One hundred and eighty six (186) 
participants were involved with eighty five (85) 
being active sportsmen/sportswomen as control 
and one hundred and one (101) sedentary work-
ers from the Kumasi metropolis as participants. 
The study participants were recruited from a 
population of young and adult individuals be-
tween the ages of 19-82 years. Active sports-
men/sportswomen were individuals who were 
engaged in any physical activity causing light 
perspiration or a slight to moderate increase in 
breathing or heart rate for at least 30 minutes. 
The participation of the respondents who are all 
indigenes of Ghana was voluntary and in-
formed consent was obtained from each of 
them after thorough explanation of what the 
study entailed. This study was approved by the 
School of Medical Sciences and KATH Com-
mittee on Human Research Publications and 
Ethics (CHRPE/02/10). 
 
Sample Processing 
Venous blood samples were collected after an 
overnight fast (12-16 hours) between 7 am and 
10 am. About 5 ml of venous blood was col-
lected. Four (4) ml was dispensed into vacu-
tainer® plain tubes and one (1) ml into fluoride 
oxalate tubes. After centrifugation at 500 g for 
15 minutes, the serum and plasma were stored 
at - 80°C until assayed. Parameters that were 
determined include: fasting blood glucose 
(FBG), total cholesterol (TC), triglycerides 
(TG) and high density lipoprotein cholesterol 
(HDL-C). Serum low density lipoprotein cho-
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lesterol (LDL-C) was calculated using the 
Frederickson-Friedwald’s formula according to 
which LDL-C = TC- TG/2-HDL-C. The meth-
ods adopted for the determination of the above 
parameters were predetermined by the reagent 
manufacturer – (Fortress Diagnostics Limited, 
Unit 2C Antrim Technology Park, Antrim 
BT41 1QS, United Kingdom). Total cholesterol 
determination was according to the method 
described by Trinder (1969). Triglycerides de-
termination employed a modified Trinder 
method. 
 
Anthropometric variables 
Anthropometric measurements included height 
to the nearest centimetre without shoes and 
weight to the nearest 0.1 kg in light clothing. 
Subjects were weighed on a bathroom scale 
(Zhongshan Camry Electronic Co. Ltd, Guang-
dong, China) and their height measured with a 
wall-mounted ruler. Body mass index (BMI) 
was calculated by dividing weight (kg) by 
height squared (m2). Waist circumference (to 
the nearest centimeter) was measured with a 
Gulick II spring-loaded measuring tape (Gay 
Mills, WI) midway between the inferior angle 
of the ribs and the suprailiac crest. The hip cir-
cumference was measured as the maximal cir-
cumference over the buttocks in metres and the 
waist to hip ratio (WHR) calculated by dividing 
the waist circumference (m) by the hip circum-
ference (m).  
 
Metabolic Syndrome Definitions 
National Cholesterol Education Program, 
Adult Treatment Panel III (NCEP ATP III). 
Metabolic syndrome was defined according to 
the criteria  of the National Cholesterol 
Education Programme, Adult Treatment Panel 
III (NCEP ATP III) to include individuals with 
any three or more of the following five 
components: (1) abdominal obesity-ATP III 
(waist circumference > 102 cm for men, or > 
88 cm for women); (2) high TG ≥ 1.7 mmol/L  
(150 mg/dl); (3) low HDL-C : men < 0.9 mmol/
L (< 40 mg/dl) or women  < 1.0 mmol/L (< 50 
mg/dl); and (4) High BP (systolic BP ≥ 130 
mm Hg or diastolic BP ≥ 85 mm Hg or 

treatment of hypertension); and (5) high fasting 
glucose ≥ 6.1 mmol/l (NCEP, 2001).   
 
International Diabetes Federation (IDF) 
According to the new definition by the 
International Diabetes Federation (IDF) 
(Alberti et al., 2006), metabolic syndrome can 
be diagnosed if central obesity (waist 
measurement >90 cm for men or >80 cm for 
women) is accompanied by any 2 of the 
following 4 factors: (1) TG levels of 1.7 mmol/
L or greater, (2) an HDL cholesterol lower than 
1.03 mmol/L for men or lower than 1.29 mmol/
L for women, (3) a blood pressure (BP) of 
130/85 mm Hg or greater or treatment of 
previously diagnosed hypertension, and (4) a 
fasting blood glucose (FBG) of 5.6 mmol/L or 
greater or previously diagnosed type 2 diabetes. 
 
World Health Organization (WHO) 
World Health Organization criteria (Alberti et 
al., 2005) required presence of diabetes 
mellitus, impaired glucose tolerance or insulin 
resistance and any two of the following: (1) 
Body mass index (BMI) ≥30 kg/m2  and/or 
waist-to-hip ratio >0.90 (male), >0.85 
(female), (2) blood pressure ≥140/≥90 mmHg 
or on medication, (3) diabetes ≥6.1 mmol/L or 
on medication for diabetes, impaired glucose 
tolerance or insulin resistance, (4) triglyceride 
≥1.7 mmol/L and/or HDL-C <0.91 mmol/L 
(male), <1.01 mmol/L (female). 
 
Statistical Analysis 
The results are expressed as Means ± SEM. 
Unpaired t-test was used to compare mean val-
ues of continuous variables and χ

2   was used to 
compare categorical variables. A level of 
p<0.05 was considered as statistically signifi-
cant. GraphPad Prism version 5.00 for windows 
was used for statistical analysis (GraphPad soft-
ware, San Diego California USA, 
www.graphpad.com). 
 
RESULTS 
General characteristics of the population 
From this study, the mean age of the sedentary 
subjects (45.10 ±1.45) was similar (p = 0.1203) 
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cantly higher among the active population as 
compared to the sedentary group while mean 
level of LDL cholesterol was higher among the 
sedentary group (Table 1). 
 
Prevalence of MetS and its score 
The percentage prevalence of MetS was 1.6%, 
7.4% and 14.4% using WHO, NCEP-ATP III 
and IDF criteria respectively for the total popu-
lation. The prevalence was generally higher 
among the sedentary group (i.e. 3.5%, 14.0% 
and 26.7% for WHO, NCEP-ATP III and IDF 
criteria respectively) as compared to the active 
population (i.e. 0.0%, 2.0% and 3.9% for 
WHO, NCEP-ATP III and IDF criteria respec-

to the mean age of the active control (42.51 ± 
0.90). However, the sedentary subjects had 
significantly broader waist circumference (p = 
0.0002) and higher mean blood pressure (i.e. 
SBP (p = 0.0107) and DBP (p = 0.0001) as 
indicators of blood pressure). Whereas the pro-
portion of sedentary subjects who smoke ciga-
rette and drink alcoholic beverages was similar 
to the active control, a significantly lower pro-
portion of the sedentary participants had at-
tained high education and a higher proportion 
of them were married as compared to the active 
population (Table 1). Biochemical assays indi-
cates that, the mean level of HDL cholesterol, 
fasting blood sugar and uric acid were signifi-
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Table 1: General characteristic of the studied population stratified by exercise 

Parameters 
Total 
(n = 186) 

Sedentary 

(n = 85) 
Active 

(n = 101) P value 

Age (yrs) 43.56 ± 1.06 45.10 ± 1.45 42.51 ± 0.90 0.1203 

Anthropometric parameters    

WC (cm) 80.54 ± 0.81 83.77 ± 1.26 77.82 ± 0.97 0.0002 

WHR 0.83 ± 0.01 0.84 ± 0.01 0.82 ± 0.01 0.0715 

BMI (kg/m2) 24.82 ± 0.72 25.86 ± 0.90 23.94 ± 1.09 0.1838 

SBP (mmHg) 132.20 ± 1.71 136.90 ± 3.04 128.20 ± 1.76 0.0107 

DBP (mmHg) 79.18 ± 1.10 83.74 ± 1.71 75.33 ± 1.32 0.0001 

Socio-demographic parameters    

Smokers 8/188(4.3%) 3/86(3.5%) 5/102(4.9%) 0.7288 

Alcoholics 61/188(32.4%) 22/86(25.6%) 39/102(38.2%) 0.0852 

High education 102/188(54.3%) 28/86(32.6%) 74/102(72.5%) < 0.0001 

Married 63/188(33.5%) 45/86(52.3%) 18/102(17.6%) < 0.0001 

Biochemical assays    

TC (mg/dl) 185.00 ± 3.40 189.10 ± 4.70 181.50 ± 4.84 0.2637 

TG (mg/dl) 86.94 ± 3.57 83.63 ± 5.63 89.73 ± 4.56 0.3960 

HDL-C (mg/dl) 69.32 ± 2.80 38.99 ± 1.45 94.89 ± 3.33 < 0.0001 

LDL-c (mg/dl) 101.30 ± 3.95 133.40 ± 4.21 74.30 ± 4.99 < 0.0001 

FBS (mg/dl) 90.62 ± 1.04 87.34 ± 1.64 93.38 ± 1.28 0.0037 

UA (mg/dl) 7.85 ± 0.16 7.38 ± 0.22 8.25 ± 0.22 0.0061 

Continuous data were presented as mean ± SEM; categorical data are presented as proportion 
with percentages in parenthesis. Continuous data were compared using unpaired t-test whilst 
categorical data were compared using Fischer’s exact test. 
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tary group compared to the active group, was 
not significant (Table 2). 
 
As shown in Table 3, using NCEP-ATP III and 
IDF criteria, the prevalence of abdominal obe-
sity (23.3% in sedentary), raised blood pressure 
(37.2% in sedentary) and reduced HDL-C 
(70.9% in sedentary) were significantly higher 
compared to the active population (i.e. 2.9%, 
14.7% and 12.7% for abdominal obesity, raised 
blood pressure and reduced HDL-C respec-
tively). These contributed to the higher preva-
lence of the MetS (about 7 times) among the 
sedentary group compared to the active group 
using these criteria. However, using the WHO   
criteria, the contributing factors are central obe-
sity and raised blood pressure (Table 3). 

tively) in Table 2. The prevalence was about 7 
times higher among the sedentary population as 
compared to the active population using NCEP-
ATP III and IDF criteria. 
 
The proportion of individuals without any MetS 
risk factor (i.e. zero metabolic score) was sig-
nificantly higher among the active population 
as compared to the sedentary group using all 
criteria, whereas the proportion of individuals 
who are about to cross to the MetS zone (i.e. 
metabolic score of 2) were more associated 
with the sedentary population as compared to 
the active individuals (Table 2). Depending on 
the criteria applied, there are some individuals 
who possess three or more MetS risk factors yet 
they do not have metabolic syndrome. This 
population though was higher among the seden- 

Prevalence of Metabolic Syndrome… 

Table 2: Prevalence of metabolic syndrome and metabolic score among the population strati-
fied by exercise 

Parameters 
Total 
(n = 186) 

Sedentary 

(n = 85) 
Active 

(n = 101) P value 

Prevalence of metabolic syndrome   

WHO 3(1.6%) 3(3.5%) 0(0.0%) 0.0939 

NCEP-ATP III 14(7.4%) 12(14.0%) 2(2.0%) 0.002 

IDF 27(14.4%) 23(26.7%) 4(3.9%) < 0.0001 

Prevalence of clustering of one or two or more components of metabolic syndrome 
WHO     
0 85(45.2%) 22(25.6%) 63(61.8%) < 0.0001 
1 69(36.7%) 38(44.2%) 31(30.4%) 0.0681 
2 22(11.7%) 16(8.1%) 6(5.9%) 0.0044 
>2 without MetS 9(4.8%) 7(8.1%) 2(2.0%) 0.0822 
NCEP-ATP III     
0 75(39.9%) 12(14.0%) 63(61.8%) < 0.0001 
1 76(40.4%) 44(51.2%) 32(31.4%) 0.0073 
2 23(12.2%) 18(20.9%) 5(4.9%) 0.0013 

>2 without MetS 0(0.0%) 0(0.0%) 0(0.0%)  

IDF     
0 30(16.0%) 6(7.0%) 24(23.5%) 0.0024 
1 77(41.0%) 31(36.0%) 46(45.1%) 0.2353 
2 49(26.1%) 25(25.6%) 27(26.5%) 0.7446 
>2 without MetS 5(2.7%) 4(4.7%) 1(1.0%) 0.1805 

Data are presented as a proportion with corresponding percentages in parenthesis. The propor-
tions were compared using Fischer’s exact test. 



Journal of Science and Technology  © KNUST April 2011 

 
28 Owiredu et al. 

Parameters 
Total 
(n = 186) 

Sedentary 

(n = 85) 
Active 

(n = 101) P value 

NCEP-ATP III     
    

Abdominal Obesity 23(12.2%)  20 (23.3%) 3(2.9%)  < 0.0001 

Raised fasting glucose 15(8.0%) 5(5.8%) 10( 9.8 %) 0. 4205 

Raised Triglyceride 21(11. 2 %) 10( 11.6%) 11 (10.8%) 1.0000 

Raised blood pressure 47(25.0%)  32(37.2) 15(14.7%) 0.0006 

Reduced HDL-C 74(39.4%) 61(70.9%) 13(12.7%) < 0.0001 

WHO    
Central Obesity 45(23.9%) 29(33.7%) 16(15.7%) 0.0057 

Raised fasting glucose 15(8.0%) 5(5.8%) 10(9.8%) 0.4205 

Hyperlipidaemia 6(3.2%) 5(5.8%) 1(1.0%)  0.0949 

Raised blood pressure 31(16.5%) 23(26.7%) 8(7.8%)  0.0007 

IDF     

Abdominal Obesity 23(12.2%) 20(23.3%) 3(2.9%) < 0.0001 

Raised fasting glucose 15(8.0%) 5(5.8%) 10(9.8%) 0.4205 

Raised Triglyceride 21(11.2%) 10(11.6%) 11(10.8%) 1.0000 

Raised blood pressure 47(25.0%) 32(37.2)% 15(14.7%) 0.0006 

Reduced HDL-C 74(39.4%) 61(70.9%) 13(12.7%) < 0.0001 
     

 

Table 3: Prevalence of the various metabolic syndrome risk factors among the study popu-
lation classified by exercise 

The prevalence of BMI overweight and obe-
sity, WHR overweight and obesity, hyperten-
sion and dyslipidaemia were significantly 
higher among the sedentary population as 
compared to the active group (Table 4). The 
prevalence were 27.9%, 17.4%, 29.1%, 
27.9%, 26.7%, and 5.8% for BMI overweight 
and obesity, WHR overweight and obesity, 

WHR overweight and obesity, hypertension 
and dyslipidaemia respectively for the active 
group (Table 4). 
 
Prevalence of MetS stratified by age 
As shown in Fig. 1, the prevalence of MetS 
increased with age using chi square test for  
trend irrespective of the criteria used.  
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Parameters 
Total 
(n = 186) 

Sedentary 

(n = 85) 
Active 

(n = 101) P value 
     
BMI    
Underweight 15(8.0%) 6(7.0%) 9(8.8%) 0.7889 
Normal 118(62.8%) 41(47.7%) 77(75.5%) 0.0001 
Overweight 34(18.1%) 24(27.9%) 10(9.8%) 0.0020 
Obese 21(11.2%) 115(17.4%) 6(15.9%) 0.0186 
WHR    
Normal 124(66.0%) 37(43.0%) 87(85.3%) < 0.0001 
Overweight 37(19.7%) 25(29.1%) 12(11.8%) 0.0033 
Obese 27(14.4%) 24(27.9%) 3(2.9%) < 0.0001 
FBS    
Hyperglycemia 15(8.0%) 5(5.8%) 10(9.8%) 0.4205 
Impaired Glucose 15(8.0%) 5(5.8%) 10(9.8%) 0.4205 
Diabetes 0(0.0%) 0(0.0%) 0(0.0%) <1.0000 
Hypertension 31(16.5%) 23(26.7%) 8(7.8%)  0.0007 
Dyslipideamia 5(2.7%) 5(5.8%) 90(0.0%) 0.0188 

Four categories of BMI (≤20, 20–24.9, 25–29.9, and ≥30 kg/m2) were identified. The categories 
were selected according to WHO recommendations to define individuals with a healthy weight 
(BMI 20–25), overweight (BMI 25–29.9) and obese (BMI≥30) [1]. Individuals with a BMI ≤20 kg/
m2 were classified as underweight. Men with WHR < 0.90, 0.90–0.99 and ≥ 1.0 were classified as 
normal weight, overweight or obese respectively, while women were classified in the same catego-
ries on the basis of WHR of < 0.80, 0.80 – 0.84 and ≥ 0.85, Hypertension = blood pressure ≥ 
140/90 mmHg,  Hyperglyceamia = fasting blood sugar ≥ 6.1 mmol/l, Impaired Glucose = fasting 
blood sugar between 6.1 to 6.9 mmol/l, Diabetes =  fasting blood sugar greater or equal to 7.0 
mmol/l and  Dyslipideamia = TG >150 mg/dl and HDL-C < 40 mg/dl 
 

Table 4 : Prevalence of obesity, hypertension, diabetics and dyslipidaemia among the popula-
tion classified by exercise  

Using NCEP ATP III criteria, the prevalence 
significantly (χ2 = 17.42; p <0.001) increased 
from 0.0% (0/54) among the 19-24 years group 
to 1.7% (1/58) among the 25-34 years group 
through 12.0% (3/25) among the 35-44 years 
group before reaching 19.2% (5/26) in the 45-
54 years group and 20.0% (5/25) in the greater 
or equal to 55 years group. WHO MetS also 
significantly (χ2 = 5.27; p = 0.0217) increased 
from zero to 7.7% (2/26) in the 45-54 years 
group before dropping slightly to 4.0% (1/25) 
in the 55 years group or older. Likewise, IDF 
MetS increased from 0.0% to 5.2% (3/58) in 
the 25-34 years group through 20.0% (5/25) in 

group before dropping slightly to 4.0% (1/25) 
in the 55 years group or older. Likewise, IDF 
MetS increased from 0.0% to 5.2% (3/58) in 
the 25-34 years group through 20.0% (5/25) in 
the 35-44 years group before reaching 38.5% 
(10/26) in the 45-54 years group and dropped 
slightly to 36.0% (9/25) in the ≥ 55 years group 
(Fig. 1). The age specific distribution of the 
MetS was generally higher among the female 
compared to their male counterparts.  The high-
est prevalence of MetS among the men was 
seen in the 45-54 age group. Using chi-square 
for trend test, the prevalence of MetS increased 
with age significantly among the female but not 
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the male (Fig. 1). The frequency of occurrence 
of prevalence of the metabolic syndrome gener-
ally increased with age. No individual who is  

        Fig.1: Prevalence of MetS stratified by gender and age 

is actively engaged in exercise developed WHO 
MetS. Using the NCEP ATP III criteria, the age 
of onset of  MetS among active sports men  

Owiredu et al. 30 
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  Table 5 : Prevalence of MetS stratified by lifestyle and age 

 Age groups (years) 

Diagnostic Criteria 19-24 25-34 35-44 45-54 ≥55 

Sedentary subjects 

NCEP ATP III 0/3(0.0) 1/22(4.5) 3/17(17.6) 4/23(17.4) 4/21(19.0) 

WHO 0/3(0.0) 0/22(0.0) 0/17(0.0) 2/23(8.7) 1/21(4.8) 

IDF 0/3(0.0) 2/22(9.1) 4/17(23.5) 9/23(39.1) 8/21(38.1) 

Active subjects 

NCEP ATP III 0/51(0.0) 0/36(0.0) 0/8(0.0) 1/3(33.3) 1/4(25.0) 

WHO 0/51(0.0) 0/36(0.0) 0/8(0.0) 0/3(0.0) 0/4(0.0) 

IDF 0/51(0.0) 1/36(2.8) 1/8(12.5) 1/3(33.3) 1/4(25.0) 

from this study was 45 – 54 years as compared 
to the early onset (i.e. 25–34 yearys) among the 
sedentary subjects. The proportions of subjects 
with the metabolic syndrome in each age class 
are shown in Table 5.   

DISCUSSION  
The current study assessed the prevalence of 
the MetS among sedentary and active popula-
tions using the WHO, NCEP ATP III, and the 
IDF criteria.  The prevalence of the MetS, as 
recorded in this study increased from 1.6%, 
through 7.4% to 14.4% when the WHO, NCEP 
ATP III, and the IDF criteria respectively were 
applied. This is consistent with the findings of 
Fezeu et al., (2007), who conducted similar 
studies in sub-Saharan Africa. The age-
dependent prevalence of MetS from this study 
is irrespective of the criteria used. The impact 
of age as a risk factor of MetS cannot be over-
emphasized as this trend has been demonstrated 
in most study populations around the world 
(Ford et al., 2002; Ko et al., 2005) . 
 
The age specific prevalence of MetS was 
higher among the female participants compared 
to their male counterparts. These findings are in 
agreement to those documented in a Sey-

of MetS among the active subjects from this 
study as compared to the sedentary subjects, at 
the age of onset, the active individual had 
higher rate of MetS using NCEP ATP criteria.  

The age of onset of MetS using the IDF criteria 
was the same for both sedentary and active 
individual, even though the active group had a 
slightly lower rate as compared to their coun-
terparts. The reasons for the marked increase in 
the prevalence of MetS among the active indi-
viduals at the age group of 45 – 54 years 
(33.3%) and ≥ 55 years (25.0%) is not readily 
known from this study. However, it is possible 
that these individuals were engaging in exercise 
because they had already been clinically diag-
nosed as having one or more components of 
MetS and thus had been advised to engage in 
physical activity to reduce the risk. 

The sedentary population studied in this work 
had broader waist and higher mean blood pres- 

chelles' (Kelliny et al., 2008) population where 
the greatest prevalence of MetS was highest at 
age 45-54 for men. In a Finnish (Ilanne-Parikka 
et al., 2004) study on MetS, the prevalence of 
the MetS was found to increase with increasing 
age in women. Though there is a delayed onset 
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sure as observed in the works of Heady et al.
(1956) and Ekezie et al.( 2009) respectively.  
Central obesity is associated with a greater 
amount of visceral fat than is lower-body obe-
sity, which is associated with more subcutane-
ous fat. Visceral fat is metabolically active, 
producing free fatty acids and inflammatory 
cytokines that drain directly into the liver via 
the portal circulation (Johnson and Weinstock, 
2006). Fat deposits in the liver are associated 
with overproduction of very-low-density lipo-
protein, predisposing the patient to atherogenic 
dyslipidemia (elevated triglycerides, low HDL 
cholesterol level, and small dense low-density 
lipoprotein [LDL] cholesterol particles). Al-
though LDL cholesterol levels may not be ele-
vated, the number of particles may be in-
creased, and the small dense particles more 
readily enter the arterial wall and are oxidized, 
leading to atherosclerosis (Johnson and Wein-
stock, 2006; Koh et al., 2008). 
 
Furthermore, various studies have suggested 
the modulating effect of exercise on blood pres-
sure (BP); the observation in all the groups is 
that BP tends to reduce in mean value as the 
level of physical activity increases and this sup-
ports the report that overall exercise capacity 
has a very strong association with cardiac 
events and all-cause mortality in patients with 
known or suspected coronary artery disease 
(Morris et al., 1991; Perry et al., 1994). 
 
Byberg et al. (2001) indicated that physically 
active people had increased HDL cholesterol 
and decreased fasting glucose. This observa-
tion, however, is partially consistent with the 
findings of the current study where fasting 
blood glucose levels were increased among the 
active group in this study. Exercise results in 
the muscles requiring more glucose to supply 
adequate energy. In response the liver increases 
the amount of glucose it releases into the blood-
stream. Glucose requires insulin in order to be 
metabolized by the muscles, thus inadequate 
insulin may result in elevated blood glucose 
soon after exercise. Basically, stimulated by the 
increased glucose demand from exercising 

muscles, the body increases the secretion of 
glucose into the bloodstream. The higher mean 
LDL cholesterol observed in the sedentary 
group however, is consistent with the findings 
of other studies (Kronenberg et al., 2000). 
 
The association between sedentary lifestyle and 
MetS has been reported by previous studies 
(Ford, 2004; Dalacorte et al., 2009). This study 
identified an association between sedentary 
lifestyle and two definitions of MetS: that of 
the ATP-III (NCEP, 2001) and the IDF 
(Zimmet et al., 2005). A high prevalence of 
MetS was recorded in the sedentary population 
compared to the active population. This obser-
vation is consistent with findings made else-
where (Tudor-Locke and Myers, 2001) which 
concluded that whichever concepts of sedentary 
lifestyle and MetS are used, MetS is less fre-
quent among active individuals. However, 
prevalence of MetS in sedentary individuals is 
greater if the IDF definition is applied; this is 
expected since it defines abdominal obesity in 
terms of a smaller abdominal circumference.  
 
Byberg et al., (2001) also found in a 20 year 
follow-up of men aged 50 years that those who 
increased their physical activity (determined 
through self-reports) had lower BMI, reduced 
plasma triglycerides, increased HDL choles-
terol,  decreased fasting glucose, and decreased 
proinsulin levels. Taken together, the results of 
the present cross-sectional study and those of 
previous investigations indicate that physically 
active men have a lower prevalence of MetS 
and component risk factors in comparison with 
physically inactive men.  
 
A study using the NCEP ATP III criteria noted 
that physical activity has protective effects on 
the metabolic syndrome through improvements 
in plasma lipid concentrations, particularly 
through increases in HDL cholesterol concen-
trations (Leon and Sanchez, 2001), decreases in 
triglyceride concentrations (Fahlman et al., 
2002) or both (Kraus et al., 2002). In addition, 
physical activity is associated with lowered 
blood pressure, improved glucose tolerance 
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(Arciero et al., 1999), insulin sensitivity (Irwin 
et al., 2000), and lowered risk of type 2 diabe-
tes (Hu et al., 2001).  Furthermore, using the 
NCEP-ATP III and IDF criteria, it was ob-
served in this study that the active participants 
had a significantly lower prevalence of abdomi-
nal obesity, raised blood pressure and reduced 
HDL-C but not triglyceride as compared to the 
sedentary. This buttresses the fact that physical 
activity is associated with reduced risk of hav-
ing the metabolic syndrome (Katzmarzyk et al., 
2003). However, using the WHO criteria cen-
tral obesity and raised blood pressure are the 
main contributing factors of MetS in the seden-
tary group. 
 
The present study showed that the prevalence 
of BMI overweight and obesity, WHR over-
weight and obesity, hypertension and dyslipi-
daemia were significantly higher among the 
sedentary population as compared to the active 
group. This finding is to a large extent in agree-
ment with the studies of Greenfield et al. 
(2003) except for dyslipidaemia. Other studies 
have shown that weight reduction by aerobic 
exercise significantly reduced blood pressure 
and improved lipid profile in hypertensive 
MetS patients (Christ et al., 2004).  Further-
more, Ekezie et al. ( 2009) noted that those 
who regularly exercised have lower values of 
adiposity measures and blood pressure while 
those who never exercised, equivalent to the 
sedentary workers; in most cases have signifi-
cantly high levels of adiposity and elevated 
blood pressure. 
 
Uric acid has been identified as one of the bio-
logically important antioxidants for training 
athletes or exercising persons. Uric acid scav-
enges organic and inorganic oxygen radicals 
and can bind iron and copper ions as well as 
moderate the catalysis of free radical reactions 
(Halliwell, 1994). Uric acid levels have been 
reported to increase after exercise in humans 
(Aslan et al., 1998), and also in experimental 
animals compared to sedentary controls (Kelle 
et al., 1999).  

These observations have been confirmed in this 
study where the serum uric acid levels in the 
active participants were significantly higher 
compared to the sedentary controls. 
 
Conclusion 
This study has demonstrated the complication 
associated with the application of diagnostic 
tools developed in one population to a different 
population. The three MetS definitions have 
generated different sets of prevalence values, 
not only as a consequence of the real burden of 
the MetS in this population, probably but also 
because of the varied components in each defi-
nition and cutoff levels used. The prevalence of 
individual risk factors and the trends in these 
prevalence values are indicators of the burgeon-
ing epidemic of the MetS and its subsequent 
consequences in Sub-Saharan Africa. The 
trends in this occurrence have to be monitored 
in future studies, and specific cut-off points, at 
least for central obesity, need to be defined for 
the Ghanaian population. Preventive actions 
such as exercises and active lifestyles have to 
be implemented to reduce the impending im-
pact of the MetS in this population. 
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