
38 
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This cross-sectional study seeks to find the prevalence of the metabolic syndrome (MetS), its indi-
vidual components and oxidative stress in psychiatric patients on antipsychotic medication com-
pared to newly diagnosed patients attending the Psychiatric Department of the Komfo Anokye 
Teaching Hospital (KATH), Kumasi, Ghana, between February 2009 and July 2010. A total of 200 
psychiatric patients comprising 100 newly diagnosed antipsychotic-naïve patients and 100 patients 
on antipsychotic medication were sampled for the study.  MetS was diagnosed using the World 
Health Organization (WHO), International Diabetes Federation (IDF) and the National Choles-
terol Education Programme, Adult Treatment Panel III (NCEP ATP III) criteria.  The overall 
prevalence of MetS was 11.5%, 13.5% and 15.5% using NCEP ATP III, WHO and IDF criteria re-
spectively. The prevalence was significantly higher among psychiatric patients on treatment as 
compared to treatment-naïve group using NCEP ATP III (21.0% vs. 2.0%; p < 0.0001) and IDF 
(29.0% vs. 2.0%; p < 0.0001) criteria but not WHO (13.0% vs. 14.0%; p = 0.8372). These overall prev-
alence rates were higher compared to the general Ghanaian population prevalence rates of 3.9%, 
2.2% and 7.8% determined with the NCEP ATP III, WHO and IDF criteria respectively. Regular 
monitoring of metabolic parameters should be considered as a standard part of their medical care. 
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INTRODUCTION 
Within individuals in the general population as well 
as those with psychiatric illnesses such as schizo-
phrenia, MetS is known to be a leading cause of car-
diovascular disease (CVD)-related deaths and mor-
bidity (Eckel et al., 2005; Meyer et al., 2005). Current 
studies based on the general population in Ghana 
have established that MetS, determined with the 
three definition criteria  was 3.9% (NCEP ATP III), 
2.2% (WHO), and 7.8% (IDF) predominant 
(Owiredu et al., under review).  
 

The contributions that led to studies on MetS within 

psychiatric individuals include the current invigora-
tion of concern in medical comorbidity in mentally 
deranged individuals (Holt et al., 2004; Lambert and 
Chapman, 2004) as well as the release of viable 
MetS definitions that are physician-friendly (NCEP, 
2001; Alberti et al., 2006). MetS prevalence rates of 
28% to 37% in psychiatric subjects has been re-
ported in diverse research works in Europe (De 
Hert et al., 2006; Bobes et al., 2007) but in the Unit-
ed States and Canada, more elevated rates of 43% 
and 46% respectively have been reported (Cohn et 
al., 2004; McEvoy et al., 2005). 

 
In Ghana, psychiatric disorders occur more fre-
quently due to the apparent adverse use of psycho-
active substances like cannabis, heroin etc. 
(Turkson, 1998). In an earlier research by Owiredu 
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et al., (2009), an interrelation between diabetes, 
dyslipidaemia and mental disorders was established. 
Within a research which analyzed ensuing dyslipi-
daemia after antipsychotic treatment, there was not 
only the correlation between hypertriglyceridaemia, 
reduced HDL cholesterol and the newly diagnosed 
psychiatric subjects but these factors became more 
pronounced among those on antipsychotic treat-
ment (Owiredu et al., 2009).  Abnormalities in other 
factors, including blood pressure, body mass index 
and waist-to-hip ratio have also been associated with 
mental illness.  

 
Globally, the MetS predominance has been poorly 
investigated.  Several factors of lifestyle related to 
CVD like poor diet, inactive lifestyle, substance 
abuse and smoking, are common within individuals 
with psychotic illnesses (Taylor and MacQueen, 
2006; Suvisaari et al., 2007). Furthermore, contem-
plations are rising about the effect of some atypical 
antipsychotic drugs at the onset of MetS (Holt et al., 
2004; Lambert and Chapman, 2004). 

 
Due to paucity of studies on MetS as a whole in psy-
chiatric patients in Ghana, this study seeks to find 
the prevalence of MetS and associated co-morbid 
conditions in psychiatric patients on antipsychotics 
(conventional and atypical) compared to newly diag-
nosed psychiatric patients using the World Health 
Organization (WHO), International Diabetes Feder-
ation (IDF) and the National Cholesterol Education 
Programme, Adult Treatment Panel III (NCEP 
ATP III) criteria for defining MetS. 
 
MATERIALS AND METHODS 
Study population and setting 
This case related study was carried out at the Psychi-
atric department of the Komfo Anokye Teaching 
Hospital, (KATH), Kumasi, Ghana. Patients attend-
ing the psychiatric department between February 
2009 and July 2010 were eligible for recruitment. A 
total of 200 psychiatric patients comprising 100 
newly diagnosed antipsychotic-naïve patients and 
100 patients on antipsychotic medication were invit-
ed through a written informed consent to participate 
in the study. 

Sampling 
About 5 ml of venous blood sample was collected 
from the antecubital fossa of the study participants 
after an overnight fast (12 – 16 hours). One millili-
ter (1 ml) of the blood sample was dispensed into 
fluoride oxalate tube and the other 4 ml into vacu-
tainer plain tubes. The sera and plasma were ob-
tained as supernatants after centrifugation at 500 g 
for 15 minutes. With the aid of Pasteur pipettes, the 
sera and plasma were transferred into well-labelled 
cryotubes and stored at -800C until assay was per-
formed. Assay parameters include: fasting blood 
glucose (FGB), total cholesterol (TC), triglycerides 
(TG), high density lipoprotein (HDL) cholesterol 
and uric acid. Serum low density lipoprotein (LDL) 
cholesterol was estimated with the Friedewald 
equation. Reagent manufacturer‘s protocol was 
adopted for the estimation of analytes. Malondial-
dehyde (MDA) concentration was determined by 
the method described by Kamal et al., (1989). 

 
Anthropometric variables 
Height to the nearest centimetre without shoes was 
measured against a wall-mounted ruler and weight 
to the nearest 0.1 kg in light clothing on a bath-
room scale (Zhongshan Camry Electronics Co. Ltd. 
Guangdong, China). The body mass index (BMI) 
was calculated by dividing weight (kg) over the 
height squared (m2). Waist circumference (to the 
nearest centimetre) was measured with a Gulick II 
spring-loaded measuring tape (Gay Mill, WI) mid-
way between the inferior angle of the ribs and the 
suprailiac crest. Hip circumference was measured as 
the maximal circumference over the buttocks in 
metres and the waist to hip ratio (WHR) calculated 
by dividing the waist circumference (m) by the hip 
circumference (m). 

 
Definitions for MetS 
MetS was diagnosed using three sets of criteria as 
stated below: 
 
National Cholesterol Education Program, 
Adult Treatment Panel III (NCEP ATP III) 
Criteria: The NCEP ATP III criteria mandates that 
individuals with MetS should have three or more of 
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the following five components of MetS: (1) Ab-
dominal obesity (waist circumference >102 cm for 
men or >88 cm for women); (2) Raised triglyceride 
(≥1.7 mmol L-1); (3) Low HDL-cholesterol (<0.9 
mmol L-1 in men or <1.0 mmol L-1 in women); (4) 
High Blood Pressure (systolic BP ≥130 mmHg or 
diastolic BP ≥85 mmHg or treatment of hyperten-
sion) and (5) Raised fasting glucose (≥6.1 mmol L-1) 
(NCEP, 2002). 

 
International Diabetes Federation (IDF) Crite-
ria: The IDF criteria mandates that MetS be diag-
nosed if Central obesity (waist circumference >90 
cm for men or >80 cm for women) is accompanied 
by any two (2) of the following four (4) factors: (1) 
Triglyceride level ≥1.7 mmol L-1; (2) HDL cholester-
ol <1.03 mmol L-1 for men or <1.29 mmol L-1 for 
women; (3) Blood pressure ≥130/85 mmHg or 
treatment of previously diagnosed hypertension and 
(4) Fasting blood glucose (FBG) ≥5.6 mmol L-1 or 
previously diagnosed type 2 diabetes (Alberti et al., 
2006). 

 
World Health Organization (WHO) Criteria: 
The WHO criteria mandates the presence of diabe-
tes mellitus, impaired glucose tolerance or insulin 
resistance and any two (2) of the following: (1) Body 
mass index (BMI) ≥30 kg m-2 and/or waist to hip 
ratio >0.90 for males or >0.85 for females; (2) Blood 
pressure ≥140/90 mmHg or on medication; (3) Tri-
glyceride ≥1.7 mmol L-1 and (4) HDL cholesterol 
<0.91 mmol L-1 in males or <1.01 mmol L-1 in fe-
males (World Health Organization, 1999). 

 
All three study definition criteria were used to assess 
the relationship between MetS and patient variables. 

 
Statistical Analysis 
Results are presented as Means ± SD. Unpaired t-
test was used to compare the means of all continu-
ous variables. The Chi-square test statistic was used 
to assess the statistical significance of categorical 
variables. Logistic regression test statistic was used 
to estimate the crude (c) and adjusted (adj) odds ra-
tio (OR) for risk factors of MetS. A p-value < 0.05 
was considered to be statistically significant. All sta-

tistical analyses were performed using MedCalc® 
version 10.2.0.0 (www.medcalc.be) for windows. 
 
RESULTS 
General Characteristics 
Table 1 presents the general characteristics of the 
study population stratified by treatment. Patients on 
antipsychotic (AP) medication were significantly 
older (37.9 ± 1.4 years) and heavier (66.1 ± 1.4 kg) 
than the newly diagnosed antipsychotic-naïve pa-
tients (26.2 ± 1.0 years and 61.9 ± 1.3 kg respec-
tively) (p < 0.000). The mean waist circumference 
in patients on AP medication (85.2 ± 1.3 cm) as a 
marker of central obesity was significantly higher 
compared to the newly diagnosed AP-naïve patients 
(76.7 ± 1.0 cm) (p < 0.000) likewise the body mass 
index of 24.7 ± 0.5 kg m-2 and 22.7± 0.6 kg m-2 
respectively (p = 0.009). The mean systolic (125.2 ± 
2.0 mmHg) and diastolic (79.5 ± 1.0 mmHg) blood 
pressure in patients on treatment was also signifi-
cantly higher in comparison to the newly diagnosed 
AP-naïve patients (117.8 ± 1.8 mmHg, 75.3 ± 0.9 
mmHg respectively).  
 
The mean concentrations of the lipid profile includ-
ing total cholesterol (4.7 ± 0.1 mmol L-1, p = 
0.003), low density lipoprotein cholesterol (2.9 ± 
0.1 mmol L-1, p < 0.000) and very low density lipo-
protein (0.3 ± 0.0 mmol L-1, p = 0.012) in patients 
on treatment was significantly higher than in the 
newly diagnosed AP-naïve patients with mean con-
centrations of 4.3 ± 0.1, 2.4 ± 0.1 and 0.2 ± 0.0 
mmol L-1 respectively. Conversely, the mean con-
centrations of high density lipoprotein (1.2 ± 0.0 
mmol L-1, p = 0.001) and MDA (0.8 ± 0.0 mmol L-

1, p < 0.000) in patients on treatment were signifi-
cantly lower compared to that in newly diagnosed 
AP-naïve patients (1.4 ± 0.0 mmol L-1 and 0.9 ± 0.0 
mmol L-1 respectively) while the mean triglyceride, 
fasting blood sugar concentrations and waist to hip 
ratio showed no statistically significant differences 
(Table 1).   
 
Co-morbid conditions 
Odds analysis to evaluate the risk of developing 
certain physical co-morbidities and lifestyle associ-
ated with MetS in psychiatrics patients based on 
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Table 1: General characteristics of the study population stratified by treatment  

Variables 
Total 

 (n = 200) 
On Treatment 

(n = 100) 
Newly Diagnosed 

(n = 100) P value 

Age (yrs) 32.0 ± 1.0 37.9 ± 1.4 26.2 ± 1.0 < 0.000 
Weight (kg) 64.0 ± 1.0 66.1 ± 1.4 61.9 ± 1.3 0.028 
Height (m) 1.6 ± 0.0 1.6 ± 0.0 1.6 ± 0.0 0.054 
WC (cm) 81.2 ± 0.9 85.7 ± 1.3 76.7 ± 1.0 <0.000 
HC (cm) 98.7 ± 1.0 100.3 ± 1.4 97.1 ± 1.1 0.073 
WHR 1.1 ± 0.2 1.3 ± 0.5 0.8 ± 0.0 0.268 
BMI (kg m-2) 23.7 ± 0.4 24.7 ± 0.5 22.7 ± 0.6 0.009 
SBP (mmHg) 121.5 ± 1.4 125.2 ± 2.0 117.8 ± 1.8 0.006 
DBP (mmHg) 77.4 ± 0.7 79.5 ± 1.0 75.3 ± 1.0 0.002 
FBS (mmol L-1) 5.4 ± 0.2 5.5 ± 0.3 5.3 ± 0.2 0.426 
Uric acid (µmol L-1) 236.3 ± 5.1 255.3 ± 7.9 217.4 ± 5.8 0.000 
TC (mmol L-1) 4.5 ± 0.1 4.7 ± 0.1 4.3 ± 0.1 0.003 
TG (mmol L-1) 1.4 ± 0.1 1.4 ± 0.1 1.3 ± 0.1 0.138 
HDL-C (mmol L-1) 1.3 ± 0.0 1.2 ± 0.0 1.4 ± 0.0 0.000 
LDL-C (mmol L-1) 2.6 ± 0.1 2.9 ± 0.1 2.4 ± 0.1 <0.000 
VLDL (mmol L-1) 0.3 ± 0.0 0.3 ± 0.0 0.2 ± 0.0 0.012 
MDA (µmol L-1) 1.0 ± 0.0 0.8 ± 0.0 0.9 ± 0.0 <0.000 

Results are presented as mean ± SD. P value defines the level of significance when study popula-
tion on treatment was compared to the newly diagnosed. WC = waist circumference, HC = hip cir-
cumference, WHR = waist to hip ratio, BMI = body mass index, SBP = systolic blood pressure, 
DBP  = diastolic blood pressure, FBS = fasting blood sugar, TC = total cholesterol, HDL-C = high 
density lipoprotein cholesterol, LDL-C = low density lipoprotein cholesterol, VLDL = very low 
density lipoprotein, MDA = malondialdehyde. 

treatment classification (AP naïve and those on AP) 
are shown in Table 2. Patients on treatment are ap-
proximately 12 times at risk of indulging in alcohol-
ism (p=0.024) and 26 times at risk of developing 
hyperuricaemia (p = 0.0001) when compared to the 
newly diagnosed patients. The odds of being obese 
(2.5 times), developing hypercholesterolaemia (3 
times), having low high density lipoprotein (HDL) 
cholesterol (3 times), developing high low density 
lipoprotein (LDL) cholesterol (3 times) in patients 
on treatment were all statistically significant com-
pared to the newly diagnosed AP-naïve patients. Be-
ing on treatment however conferred some level of 
protection against oxidative stress (p = 1.000) while 
sex, smoking, hypertension, diabetes and hypertri-
glyceridaemia showed no statistical significance 
when patients on treatment were compared to the 
newly diagnosed AP-naïve patients. 

Prevalence of MetS 
Table 3 presents a general overview of the preva-
lence of MetS and its score in the study population 
defined by the three different classification criteria. 
When defined by the National Cholesterol Educa-
tion Program, Adult Treatment Panel III (NCEP 
ATP III) criteria, 21.0% of the patients on treat-
ment compared to 2.0% of the newly diagnosed 
AP-naïve patients are at risk of developing MetS 
(score ≥ 3) with an odds ratio of 13.0 (p < 0.000). 
On using the International Diabetic Federation 
(IDF) criteria, 29.0% of the patients on treatment 
compared to 2.0% of the newly diagnosed AP-
naïve patients were at risk of developing MetS (OR 
= 20.0, p  < 0.000). Contrary to the results from 
the two criteria stated above, the World Health 
Organization (WHO) criteria gave percentage prev-
alence of 13.0% and 14.0% for patients on AP 
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Table 2: Co-morbid conditions stratified by treatment among the studied population 

Variables 

Total 

(n = 200) 

On  

Treatment 

(n = 100) 

Newly  

Diagnosed 

(n = 100) OR(95% CI) P value 

Females 121(60.5%) 63(63.0%) 58(58.0%) 1.2(0.7-2.2) 0.563 

Smokers 1(0.5%) 1(1.0%) 0(0.0%) 3.0(0.1-75.3) 1.000 

Alcohol 5(2.5%) 5(5.0%) 0(0.0%) 11.6(0.6-212.3) 0.024 

Hypertension 28(14.0%) 17(17.0%) 11(11.0%) 1.7(0.7-3.7) 0.308 

Diabetes 53(26.5%) 27(27.0%) 26(26.0%) 1.1(0.6-2.0) 1.000 

Obesity 33(16.5%) 16(16.0%) 7(7.0%) 2.5(1.0-6.5) 0.046 

Hypercholesterolaemia 43(21.5%) 30(30.0%) 13(13.0%) 2.9(11.4-5.9) 0.006 

Hypertriglyceridaemia 58(29.0%) 28(28.0%) 30(30.0%) 0.9(0.5-1.7) 0.876 

Low HDL-cholesterol 51(25.5%) 36(36.0%) 15(15.0%) 3.2(1.6-6.3) 0.001 

High LDL-cholesterol 168(84.0%) 91(91.0%) 77(77.0%) 3.0(1.3-6.9) 0.011 

Hyperuricaemia 11(5.5%) 11(11.0%) 0(0.0%) 25.8(1.5-444.9) 0.000 

Oxidative stress 189(94.5%) 90(90.0%) 99(99.0%) 0.1(0.0-0.7) 1.000 

Percentage values  represent variables expressed as a proportion over their respective total (n), 
Obesity is defined as BMI ≥ 30 kg m-2, Hypertension = blood pressure ≥ 140/90 mmHg, Diabetes 
= fasting blood sugar greater or equal to 7.0 mmol L-1, Hypercholesterolaemia = total cholesterol > 
5.2 mmol L-1, Hypertriglyceridaemia = triglyceride > 1.8 mmol L-1, Low HDL-Cholesterol = HDL-
C < 1.0 mmol L-1, High LDL-cholesterol = LDL-C > 1.8 mmol L-1, and Hyperuricaemia = uric acid 
> 416.4 µmol L-1 (for men) and 356.9 µmol L-1 (for women), oxidative stress = MDA > 0.7 µmol L-1. 

treatment and newly diagnosed AP-naïve patients 
respectively with an odds ratio of 0.9 but the differ-
ence was not statistically significant (p = 0.837). 
 
Prevalence of components of MetS 
Assessment of the percentage prevalence of the in-
dividual components of MetS per the classification 
criteria for the study population is presented in Ta-
ble 4. Patients on treatment are more prone to being 
obese when classified by the NCEP ATP III, IDF 
and WHO criteria with percentage prevalence of 
32.0% (p = 0.001), 47.0% (p < 0.000) and 40.0% (p 
= 0.015) respectively. Twenty-three percent (23%) 
of the patients on treatment are more likely to devel-
op significantly raised blood pressure compared to 
11.0% of the newly diagnosed patients when classi-
fied by the NCEP ATP III and IDF criteria (p = 
0.038). However, no statistically significant differ-
ence was observed when raised blood pressure was 
assessed in patients on treatment and newly diag-

nosed AP naïve patients using the WHO criteria (p 
= 0.308). No significant difference in the preva-
lence of raised fasting blood sugar was observed in 
the study population when evaluated with the three 
classification criteria and likewise in the prevalence 
of raised triglyceride levels. The prevalence of low 
HDL cholesterol in patients on treatment as deter-
mined by the NCEP ATP III and WHO criteria 
showed no statistical significance but when classi-
fied by the IDF criteria, 50.0% of the patients on 
treatment were at risk of developing reduced HDL 
levels compared to 11.0% in newly diagnosed AP 
naïve patients and the difference was statistically 
significant. 
 
Risk factors of MetS 
Table 5 shows univariate analysis of the risk factors 
of MetS evaluated by the three classification criteria 
for the study population. In using the NCEP ATP 
III criteria as a dependent variable for the presence 
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Variables 
Total 

(n=200) 
On Treatment 

(n =100) 
Newly Diag-

nosed (n= 100) OR(95% CI) P value 

National Cholesterol Education Programme Adult Treatment Panel III criteria 
MetS 23(11.5%) 21(21.0%) 2(2.0%) 13.0(3.0-57.3) < 0.000 
MetS Score      
0 52(26.0%) 19(19.0%) 33(33.0%) 0.5(0.3-1.0) 0.056 
1 81(40.5%) 34(34.0%) 47(47.0%) 0.6(0.3-1.0) 0.061 
2 44(22.0%) 26(26.0%) 18(18.0%) 1.8(0.9-3.5) 0.087 
≥3 23(11.5%) 21(21.0%) 2(2.0%) 13.0(3.0-57.3) < 0.000 

World Health Organization criteria 
MetS 27(13.5%) 13(13.0%) 14(14.0%) 0.9(0.4-2.1) 0.837 
MetS Score      
0 102(51.0% 42(42.0%) 60(60.0%) 0.5(0.3-0.8) 0.011 
1 47(23.5%) 24(24.0%) 23(23.0%) 1.1(0.6-2.0) 0.869 
2 22(11.0%) 19(19.0%) 3(3.0%) 7.6(2.2-76.6) 0.000 
≥3 19(9.5%) 15(15.0%) 4(4.0%) 4.2(1.4-13.3) 0.008 

International Diabetic Federation criteria 
MetS 31(15.5%) 29(29.0%) 2(2.0%) 20.0(2.6-26.7) <0.000 
MetS Score      
0 58(29.0%) 22(22.0%) 36(36.0%) 0.5(0.3-0.9) 0.029 
1 70(35.0%) 32(32.0%) 38(38.0%) 0.8(0.4-1.4) 0.374 
2 50(25.0%) 26(26.0%) 24(24.0%) 1.1(0.6-2.1) 0.744 
≥3 22(11.0%) 20(20.0%) 2(2.0%) 12.3(2.8-54.0) <0.000 

Table 3: Prevalence of MetS and its score among the studied population stratified by treatment 

OR = odds ratio, CI = confidence interval, MetS = Metabolic syndrome 

or absence of MetS: treatment (cOR = 13.0, p = 
0.001), obesity-WC1 (cOR = 3.2, p = 0.011), obesity
-WC2 (cOR = 2.6, p = 0.037), obesity BMI (cOR = 
1.8, p = 0.026), raised BP1 (cOR = 3.1, p = 0.020), 
hyperuricaemia (cOR = 5.1, p = 0.015), hypercho-
lesterolaemia (cOR = 2.5, p = 0.048) and raised TG 
(cOR = 3.1, p = 0.012) turned out to be significant 
risk variables and predictors of MetS. However, 
when the risk variables were further assessed with 
adjustment for age (Table 6), only treatment (adjOR 
= 6.8, p = 0.015), obesity-WC1 (adjOR = 2.5, p = 
0.048), obesity BMI (adjOR = 4.8, p = 0.009) and 
raised TG (adjOR = 4.4, p = 0.004) turned out as 
true significant predictor variables for MetS when 
classified by the NCEP ATP III criteria. 
 
When the IDF criteria was applied, female gender 
(cOR = 2.5, p = 0.041), treatment (cOR = 20.0, p < 
0.001), obesity-WC1 (cOR = 3.8, p = 0.001), obesity

-WC2 (cOR = 3.6, p = 0.001) and reduced HDL-C2 
(cOR = 2.6, p = 0.016) were significant risk varia-
bles and predictors of MetS with the exception of 
oxidative stress (cOR = 0.2, p = 0.034)  which ap-
peared to confer some level of protection against 
the development of MetS. Upon adjusting for age, 
the above mentioned risk variables turned out as 
true significant predictors of MetS in addition to 
obesity BMI (adjOR = 3.1, p = 0.045) with adjusted 
odds ratio  of 2.9, 9.5, 3.3, 3.2 and 2.3 respectively. 
Furthermore, oxidative stress turned to be a signifi-
cant protector from the development of MetS 
(Tables 5 & 6). No statistically significant differ-
ences were observed in the risk variables when clas-
sified by the WHO criteria in both univariate anal-
yses and age-adjusted analyses (Tables 5 & 6). 
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Variables 
Total 

(n = 200) 
On Treatment 

(n = 100) 
Newly Diagnosed 

(n = 100) P value 

OBESITY     
NCEP ATP III Criteria     
> 102 cm (men)/> 88 (women) 43 (21.5%) 32 (32.0%) 11 (11.0%) 0.001 
IDF Criteria     
> 90 (men)/> 80 (women) 64 (32.0) 47 (47.0%) 17 (17.0%) < 0.000 
WHO Criteria     
> 0.9 (men)/> 0.85 (women) 63 (31.5) 40 (40.0%) 23 (23.0%) 0.015 
BLOOD PRESSURE     
NCEP ATP III/IDF Criteria     
≥ 130/85 34 (17.0) 23 (23.0%) 11 (11.0%) 0.038 
WHO Criteria     
≥ 140/90 28 (14.0%) 17 (17.0%) 11 (11.0%) 0.308 
FASTING BLOOD SUGAR     
NCEP ATP III/WHO Criteria     
≥ 6.1 55 (27.5%) 29 (29.0%) 26 (26.0%) 0.752 
IDF Criteria     
≥ 5.6 57 (28.5%) 31 (31.0%) 26 (26.0%) 0.531 
TRIGLYCERIDE     
≥ 1.7 58 (29.0%) 28 (28.0%) 30 (30.0%) 0.876 
HDL-C     
NCEP ATP III/WHO Criteria     
< 0.9 (men)/< 1.0 (women) 36 (18.0%) 23 (23.0%) 13 (13.0%) 0.098 
IDF Criteria     

< 1.03 (men)/< 1.29 (women) 61 (30.5%) 50 (50.0%) 11 (11.0%) < 0.000 

Table 4: Prevalence of MetS components among the study populations stratified by treatment 

NCEP ATP III = National Cholesterol Education Program, Adult Treatment Panel III, IDF = In-
ternational Diabetes Federation, WHO = World Health Organization, HDL-C = High Density 
Lipoprotein Cholesterol. 

DISCUSSION 
Prevalence of MetS and Associated Disorders 
The prevalence of MetS in psychiatric patients on 
AP medication calculated in this study using the 
IDF criteria was 29% compared to 2% in AP-naïve 
patients. This prevalence rate is slightly higher than 
the 20 – 25% prevalence rate of MetS in the world‘s 
population reported in the IDF consensus statement 
(Alberti et al., 2006). In using the NCEP ATP III 
criteria, the prevalence of MetS in patients on AP 
medication was 21%.  This finding is close to the 
MetS prevalence rate of approximately 22% estimat-
ed in the United States using the NCEP ATP III 
criteria (Ford et al., 2002). The WHO criteria on the 

other hand gave a lower rate of MetS in patients on 
AP medication (13.0%) and a higher rate in the AP
-naïve patients (14%) when generally compared to 
prevalence rates in patients on AP medication and 
AP-naïve patients respectively determined by the 
IDF and NCEP ATP III criteria. 
 
A number of publications have mentioned the po-
tential relationship between antipsychotic drugs 
and hyperglycaemia (Sernyak et al., 2002; Taylor et 
al., 2005). Ryan et al., (2003) in their study found 
that first episode and drug naïve patients may show 
insulin resistance which complicates the underlying 
mechanisms in this regard. Fasting blood glucose 
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 NCEP ATP III WHO IDF 

Variables cOR(95% CI) P value cOR(95% CI) P value cOR(95% CI) P value 

Female 2.0(0.7-5.3) 0.168 1.7(0.7-4.0) 0.263 2.5(1.0-6.2) 0.041 

Treatment 13.0(3.0-57.2) 0.001 0.9(0.4-2.1) 0.836 20.0(4.6-86.6) 0.000 

Obesity-WC1 3.2(1.3-8.0) 0.011 1.0(0.4-2.7) 0.976 3.8(1.7-8.6) 0.001 

Obesity-WC2 2.6(1.1-6.1) 0.037 0.9(0.4-2.1) 0.732 3.6(1.6-7.9) 0.001 

Obesity-WHR 1.4(0.6-3.6) 0.443 1.6(0.7-3.8) 0.264 1.8(0.8-4.0) 0.152 

Obesity-BMI 1.8(1.2-9.6) 0.026 0.6(0.1-2.6) 0.478 2.1(0.8-6.0) 0.143 

Raised BP1 3.1(1.2-8.0) 0.020 1.5(0.5-4.0) 0.440 1.9(0.8-4.7) 0.161 

Raised BP2 1.9(0.6-5.5) 0.262 1.5(0.5-4.3) 0.469 1.6(0.6-4.3) 0.353 

Raised FBS1 1.5(0.6-3.7) 0.408 1.4(0.5-3.3) 0.467 0.9(0.4-2.2) 0.818 

Raised FBS2 1.4(0.6-3.5) 0.479 1.3(0.5-3.1) 0.551 0.9(0.4-2.0) 0.718 

Hyperuricaemia 5.1(1.4-19.1) 0.015 0.6(0.1-5.1) 0.663 2.2(0.5-8.6) 0.277 

Hypercholesterolaemia 2.5(1.0-6.3) 0.048 1.2(0.5-3.2) 0.647 1.8(0.8-4.2) 0.161 

Raised TG 3.1(1.3-7.5) 0.012 1.8(0.8-4.3) 0.152 1.4(0.6-3.2) 0.388 

Reduced HDL-C1 1.7(0.6-4.7) 0.288 1.4(0.5-3.7) 0.540 1.8(0.7-4.3) 0.223 

Reduced HDL-C2 1.7(0.7-4.1) 0.236 1.0(0.4-2.5) 0.921 2.6(1.2-5.7) 0.016 

High LDL-C 2.1(0.5-9.6) 0.320 0.8(0.3-2.3) 0.702 1.3(0.4-4.1) 0.610 

Oxidative stress 0.6(0.1-5.7) 0.689 0.8(0.1-6.9) 0.818 0.2(0.0-0.9) 0.034 

Table 5: Univariate analysis of risk factors for MetS among the study population (N = 200) 

Obesity-WC1 = NCEP ATP III criteria, Obesity-WC2 = IDF criteria, Raised BP1 = NCEP ATP 
III/IDF criteria, Raised BP2 = WHO criteria, Raised FBS1 = NCEP ATP III/WHO criteria, 
Raised FBS2 = IDF criteria, Reduced HDL-C1 = NCEP ATP III/WHO criteria, Reduced HDL-C2 
= IDF criteria, cOR = crude odds ratio, CI = confidence interval. 

showed no statistical significance when compared in 
the two study groups but as a mandatory compo-
nent in the WHO definition, the absence of a statis-
tically significant difference could be a major reason 
in the inability of the WHO criteria to well define 
the presence of MetS in the study population. Fur-
thermore, glucose dysregulation in patients on AP 
in this study might not be explained exclusively on 
the individual drugs themselves but the contribution 
of these drugs for other components of MetS in-
cluding cardiovascular risks and dyslipidaemia might 
certainly contribute to such predisposition as related 
in the study of Jin et al., (2004). The relationship 
between age and MetS has long been documented. 
Ford et al., (2002) and Alexander et al., (2003) re-
ported increases in the prevalence of MetS with in-
crease in age. A high prevalence rate of MetS was 
observed in patients on AP medication who were 

significantly older when compared to the AP-naïve 
patients.  
 
Co-morbidities 
There is growing evidence that severe mental ill-
nesses are associated with significant physical co-
morbidities (Davidson et al., 2001; Mitchell and 
Malone, 2006) that may lead to increased risk of 
premature mortality in many psychiatric patients 
(Dembling et al., 1999; Saha et al., 2007). Weight 
gain is an established side effect of most of the an-
tipsychotic drugs (including typical and atypical 
antipsychotics) which association is well document-
ed for the first generation (typical) antipsychotics 
and more recently newer or second generation 
(atypical) antipsychotic drugs (Klett and Caffey, 
1960; Taylor and McAskill, 2000). Excessive weight 
gain has many adverse clinical consequences includ-
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 ATP III WHO IDF 

Variables aOR(95% CI) P value aOR(95% CI) P value aOR(95% CI) P value 

Female 1.9(0.7-5.5) 0.216 1.6(0.7-4.0) 0.292 2.9(1.0-7.8) 0.041 

Treatment 6.8(1.5-31.4) 0.015 0.5(0.2-1.3) 0.137 9.5(2.1-43.2) 0.003 

Obesity WC1 2.5(1.0-6.8) 0.048 0.8(0.3-2.3) 0.697 3.3(1.3-8.5) 0.014 

Obesity WC2 2.0(0.8-5.3) 0.140 0.7(0.3-1.8) 0.451 3.2(1.3-8.0) 0.011 

Obesity WHR 1.0(0.3-2.7) 0.940 1.4(0.6-3.3) 0.463 1.2(0.5-3.1) 0.720 

Obesity BMI 4.8(1.5-15.4) 0.009 0.6(0.1-2.7) 0.500 3.1(1.0-10.0) 0.045 

Raised BP1 1.9(0.6-5.5) 0.250 1.1(0.4-3.1) 0.860 0.9(0.3-2.7) 0.803 

Raised BP2 1.0(0.3-3.6) 0.960 1.1(0.4-3.5) 0.815 0.7(0.2-2.6) 0.632 

Raised FBS1 1.9(0.7-5.2) 0.223 1.5(0.6-3.7) 0.354 1.1(0.4-2.9) 0.889 

Raised FBS2 1.8(0.7-5.1) 0.238 1.5(0.6-3.6) 0.399 1.1(0.4-2.9) 0.914 

Hyperuricaemia 3.2(0.8-13.6) 0.108 0.4(0.1-3.6) 0.437 1.0(0.2-4.7) 0.984 

Hypercholesterolaemia 2.0(0.7-5.3) 0.183 1.0(0.4-2.7) 0.957 1.3(0.5-3.3) 0.641 

Raised TG 4.4(1.6-12.1) 0.004 2.0(0.8-4.7) 0.114 1.8(0.7-4.7) 0.223 

Reduced HDL1 1.9(0.6-5.6) 0.273 1.4(0.5-3.7) 0.554 2.0(0.7-5.9) 0.184 

Reduced HDL2 1.3(0.5-3.4) 0.600 0.9(0.4-2.2) 0.785 2.3(1.0-5.6) 0.043 

High LDL-C 1.9(0.4-5.6) 0.422 0.7(0.3-2.2) 0.582 1.1(0.3-3.8) 0.921 

Oxidative stress 0.6(0.1-6.0) 0.655 0.8(0.1-7.2) 0.834 0.1(0.0-0.7) 0.018 

Table 6: Age adjusted odds ratio of the risk factors for MetS among the study population (N = 200) 

aOR = adjusted odds ratio  

ing predisposition to a number of physical illnesses 
like cardiovascular disorders, diabetes, stroke, osteo-
arthritis and sleep apnoea in addition to low self es-
teem, decreased quality of life and reduced adher-
ence to treatment. Clinical manifestations of in-
creased lipid profiles are also among the main causes 
of morbidity and mortality for cardiovascular diseas-
es  with increases in serum cholesterol being consid-
ered as a major risk factor for such diseases (Austin 
et al., 1998). A Finish study reported that individuals 
treated with antipsychotic medications were three 
times more likely to have high cholesterol or high 
triglyceride than those who were not taking the 
drugs (Saari et al., 2004). 
 
Patients on AP medication from this study were 
three times more likely to have high cholesterol, 
high LDL-cholesterol and low HDL-cholesterol; 

two and half times more likely to be obese and 
twelve times more likely to indulge in alcoholism. 
These findings explain the high prevalence rate of 
MetS in patients on AP medication and their signif-
icant risk of developing cardiovascular disease 
(CVD) compared to the AP naïve patients as deter-
mined with the IDF and NCEP ATP III criteria 
which could likely be worsened if the patient in-
dulges in alcoholism. Alexander et al., (2009) in a 
study on the prevalence of MetS among Australians 
with severe mental illness found no difference in 
the prevalence of MetS between the gender and  
Mackin et al., (2007) in their study also found that 
differences in smoking behaviour did not account 
for excess metabolic and cardiovascular risk in peo-
ple with mental illness who smoked compared with 
controls. Female gender, smoking, hypertension, 
diabetes and hypertriglyceridaemia did not show 
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significant differences in patients on treatment with 
AP compared to AP-naïve patients in this study. 
Furthermore, diabetes did not present as a signifi-
cant physical co-morbidity which reason could fur-
ther explain the inability of the WHO criteria to de-
fine MetS in this study group as it mandates individ-
uals to be diabetic.  
 
Risk factors of MetS 
The outcome measures of the logistic regression 
shows the capability of AP medication to contribute 
to excess physical morbidity aside controlling the 
symptoms of psychiatric illness. Glucose dysregula-
tion could not be explained exclusively by the indi-
vidual drugs of AP medication but the contribution 
of the drugs for other components of MetS includ-
ing cardiovascular risks and dyslipidaemia certainly 
contribute to such predisposition. Weight gain, espe-
cially visceral adiposity, as measured by waist cir-
cumference (IDF and ATP III criteria), BMI and 
dyslipidaemia pose attendant risks for the physical 
health of the patients. 
 
CONCLUSION 
This study demonstrates a high prevalence of MetS 
(>20%) and the risk of CVD among Ghanaian psy-
chiatric patients on antipsychotic medication. This 
therefore necessitates baseline and periodic medical 
evaluations as standard components in the on-going 
assessment and treatment plans for the patients.  
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