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Background: It is well known that factors like

high blood pressure, hyperglycemia, dyslipide-

mia, obesity and hyperuricemia tend to cluster

together giving rise to what is called metabolic

syndrome. In spite of the high prevalence of

hypertension in Nigeria, there is a dearth of

data describing the prevalence of metabolic

syndrome in Nigerian hypertensive patients.

We therefore set out to look at the prevalence

of metabolic syndrome in hypertensive pa-

tients presenting to the cardiology clinic of a

tertiary institution in Abuja, Nigeria.

Methods: Metabolic syndrome was defined in

patients according to the World Health Orga-

nisation’s definition.

Results: Of the 362 patients studied, 56.9%

were male and 43.1% were female. The mean

age was 51.80 6 11.63 years, mean duration

of hypertension was 8.90 6 3.95 years, mean

body mass index was 29.36 6 6.12 kg/m2 and

mean arterial blood pressure was 110.28 6

18.17 mm Hg. Overall, 13.0% of the study

population had metabolic syndrome; 16.7% of

females and 10.2% of males.

Conclusion: The prevalence of metabolic

syndrome among hypertensive patients in

Abuja, Nigeria is comparable to rates observed

in some general populations in Europe. This

might imply the epidemiological transition in

disease pattern already being experienced in

many parts of sub-Saharan Africa. (Ethn Dis.

2012;22(1):1–4)
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INTRODUCTION

Metabolic syndrome is a condition

that enhances atherosclerosis and in-

creases the risk of cardiovascular events

through the aggregation of independent

metabolic disorders.1 The hallmark

features of this syndrome include ath-

erogenic dyslipidemia, insulin resis-

tance, hypertension, abdominal obesity

and prothrombotic state.2

In addition to increasing a patient’s

risk of cardiovascular disease, metabolic

syndrome may hasten the development

of type 2 diabetes mellitus, diabetic

nephropathy, diabetic retinopathy, dia-

betic neuropathy and stroke.3

A large proportion of individuals

living in Western countries are afflicted

with this abnormality. Using obesity,

insulin resistance, dyslipidemia, im-

paired glucose tolerance and hyperten-

sion as central features of metabolic

syndrome, one estimate suggests that as

many as 50 to 75 million people in the

United States may have had significant

manifestations of the syndrome in

2010.4

In a study involving patients from

Sweden and Finland, and using the

World Health Organisation (WHO)

criteria, metabolic syndrome was ob-

served in 10% of women and 15% of

men with normal glucose tolerance,

42% of women and 64% of men with

impaired fasting glucose or impaired

glucose tolerance and 78% of women

and 84% of men with type 2 diabetes

mellitus.5

Furthermore, WHO guidelines sug-

gest that patients with elevated blood

pressure (.140 mm Hg systolic and

.90 mm Hg diastolic) and/or receiving

antihypertensive treatment are at risk

for metabolic syndrome.6 In keeping

with this, the prevalence of metabolic

syndrome in the general population of

Germany, Spain and Italy was 36%,

11% and 10% respectively, but rose up

to 61%, 22% and 21% respectively in

hypertensive individuals.7 And among

hypertensive patients, the prevalence of

metabolic syndrome was found to be

47.9% in China,8 35.3% in Finland9

and 41.9% in Kuwait.10

In spite of this and the high

prevalence of hypertension in Nigerian

Africans,11 there is a dearth of data on

the prevalence of metabolic syndrome in

hypertensive Nigerian Africans. We

therefore decided to determine the

prevalence of metabolic syndrome (us-

ing WHO criteria) in hypertensive

patients referred to the cardiology clinic

of the University of Abuja Teaching

Hospital from April 2006 to November

2008.
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There is a dearth of data on

the prevalence of metabolic

syndrome in hypertensive

Nigerian Africans.
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METHODS

Inclusion Criteria
Patients with high blood pressure

presenting for the first time at cardiol-
ogy clinic of University of Abuja
Teaching Hospital from April 2006 to
April 2008 were studied. Patients were
referred from both primary and second-
ary health centers from neighboring
towns. Reasons for referral ranged from
poor blood pressure control to suspect-
ed target organ damage, especially left
atrial enlargement and left ventricular
hypertrophy on electrocardiography.

Exclusion Criteria
Patients with concomitant retroviral

infection and who were on protease
inhibitors, and patients with nephrotic
syndrome, chronic liver disease and
patients on lipid lowering medications
were excluded from the study.

Measurements
Baseline clinical and demographic

characteristics were obtained from the
patients using a structured question-
naire. Information obtained were age,
sex, history of smoking, history of
hypertension and history of diabetes
mellitus. Patients were weighed without
shoes and in light clothing on a standard
beam scale while heights were measured
to the nearest centimeter using an
anthropometric plane with patients not
wearing shoes or headwear. Body mass
index (BMI) was calculated using the
formula weight in kg/height in meters2.
Blood pressure measurements were ob-
tained according to standard guidelines
with a mercury sphygmomanometer
(Accoson, London). Systolic and dia-
stolic blood pressures were measured at
Korotkoff sounds I and V respectively.
Blood pressure was measured at the
right arm three times after a 5-minute
rest with patient in a seated position,
and the average of the three measure-
ments was calculated. Patients were
asked to fast for 8–12 hours before
blood sample collection. Blood chemi-

cal analysis was performed at a central
certified laboratory. Blood fasting glu-

cose and lipids were analysed enzymat-
ically by auto analyzer (Erber Spectro-

photometer).

The diagnosis of metabolic syn-
drome was based on the modified

WHO definition. The WHO criteria
for diagnosis of metabolic syndrome

was chosen as it has been earlier

described to be more sensitive in
diagnosing metabolic syndrome in

Black Africans compared to the Nation-
al Cholesterol Education Program and

International Diabetes Federation defi-

nitions.12

A diagnosis of obesity was made if

the BMI .30kg/m2. Hypercholesterol-
emia was determined if fasting total

cholesterol levels .5.2mmol/L while

hypertriglyceridemia was said to be
present if triglyceride levels .1.7

mmol/L, and low HDL-cholesterol level
was defined as #.9 mmol/L (male) or

#1.0 mmol/L (female). Diabetes melli-

tus and impaired fasting blood glucose
were defined according to American

Diabetes Association criteria of 1997 as
fasting plasma glucose $126mg/dL and

110–126mg/dL respectively.13

All patients gave written informed
consent before they were enrolled into

the study. Ethical clearance was ob-
tained from the Medical Research

Ethical Committee of the University

of Abuja Teaching Hospital.

Statistical Analysis
Data was analysed using SPSS

version 10.0(SPSS Inc., Chicago, IL).
Baseline variables were expressed as

mean 6 SD. A P,.05 was considered

statistically significant.

RESULTS

A total of 362 patients participated
in the study. Using WHO’s criteria for

metabolic syndrome, 47 patients repre-

senting 13.0% of the study population
had metabolic syndrome. Metabolic

syndrome was found in 26 females
representing 16.7% of the study popu-
lation and in 21 males representing
10.2% of the study population.

Table 1 shows the demographic
characteristics of all the patients studied.
Patients, on average, were overweight
with a mean BMI of 29.36 6 6.12kg/
m2. The mean systolic, diastolic and
arterial blood pressures were also elevat-
ed. The mean total, low density lipo-
protein and high density lipoprotein
cholesterol, and triglyceride levels were
within normal limits.

Table 2 shows the demographic
characteristics of the patients with
metabolic syndrome. Females had sig-
nificantly higher systolic blood pressure,
pulse pressure and serum triglyceride
levels.

Table 3 shows the prevalence of
each of the components of metabolic
syndrome with high serum triglyceride
occurring most frequently in 80.9% of
cases followed by obesity in 48.9% of
cases.

DISCUSSION

This study has shown a prevalence
rate of 13.0% of metabolic syndrome
(16.7% female vs 10.2% male) among

Table 1. Demographic characteristics
of all participants (N=362)

Variables
Mean ± standard

deviation

Age, years 51.80 6 11.63
BMI, kg/m2 29.36 6 6.12
SBP, mm Hg 146.07 6 24.00
DBP, mm Hg 92.90 6 15.73
MAP, mm Hg 110.28 6 18.17
PP, mm Hg 53.01 6 17.10
TC, mmol/L 4.77 6 1.27
TG, mmol/L 1.30 6 0.58
LDLc, mmol/L 3.17 6 1.20
HDLc, mmol/L 1.22 6 0.61

BMI, body mass index; SBP, systolic blood
pressure; DBP, diastolic blood pressure; PP, pulse
pressure; MAP, mean arterial pressure; TC, total
cholesterol; TG,triglyceride; LDLc, low density lipo-

protein cholesterol; HDLc, high density lipoprotein
cholesterol.
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hypertensive patients in Abuja, Nigeria.

A higher prevalence of metabolic syn-

drome in females has been previously

reported in African Americans.4

Previously, Isezuo and Ebunu14

found a prevalence of 20.5% among

hypertensive diabetic patients in north-

ern Nigeria, while Alebiosu and Odu-

san15 found a prevalence of 25.2%

among hypertensive diabetic patients

in southwest Nigeria. The higher prev-

alence of metabolic syndrome in these

two studies compared to our own study

is not surprising as diabetic patients

have been previously reported in the

Western population to have very high

prevalence of metabolic syndrome.5

The prevalence rate of 13.0% seen

in our study is much lower than what is

observed in Europe and Asia and

compares with what is observed in

normoglycemic normotensive patients

in the United States4 and Europe.5

Our hypertensive patients were

overweight with an average body mass

index (BMI) of 29.36 6 6.12kg/m2.

This supports the theory of transition in

the epidemiology of disease pattern

being experienced in sub-Saharan

Africa; with our society becoming more

sedentary and Westernised, obesity is

steadily on the increase.

Females with metabolic syndrome

were noted to have significantly higher

serum triglyceride levels, along with

higher systolic, diastolic and pulse pres-

sures as compared to males. This may be,

in part, due to the effect of weight as

females had a higher BMI than males,

although the difference was not statisti-

cally significant. It is well established that

blood pressure increases with weight.16

Hypertriglyceridemia was found to be

the most common abnormality occur-

ring in 30 (80.9%) of the 47 patients

with metabolic syndrome.

CONCLUSION

Although the prevalence of meta-

bolic syndrome in our hypertensive

patients was less than that seen in

Europe and Asia, a prevalence of 13%

should not be ignored, especially in a

large population of about 150 million

with a prevalence of hypertension at

25%.
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