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Abstract
Background

The prevalence of Metabolic syndrome (MetS) iseasing in sub-Saharan Africa because of
rapid demographic and epidemiologic transitioneréhare several criteria for diagnosing MetS.
This study compared the prevalence of MetS in alrand urban community in South-west

Nigeria using three different definitions.

Methods

A descriptive cross sectional study was condudiddlti-stage sampling method was used to
select a rural and urban community from two cordig states in South-west Nigeria. Five
hundred and thirty-five apparently healthy subjeged 18 years and above were consecutively
recruited from selected communities. Rural-urbampgarison of prevalence of Metabolic
syndrome using the International Diabetes FederatiDF), National Cholesterol Education
Program—Third Adult Treatment Panel (NCEP ATP Hhd the Joint Interim Statement (JIS)

definitions was done.
Results

The general prevalence of MetS according to the ID& and NCEP definitions was 23%,
21.7% and 21.1% respectively. The prevalence ofSMeas higher in the urban than rural
community irrespective of the definition used (28.2s 13.7% NCEP, 30.8% vs 12.2% IDF,
33.3% vs 12.2% JISPK .001).The prevalence of the MetS was signifigahtgher in females
using the JIS (15.8% vs 25.79%) £.02) and IDF (13.0% vs 24.99%8 € .003) definitions. There
was no gender difference in the prevalence of tee¢€SMusing the NCEP ATP 1l definitiofP (=

17).



Conclusion

Prevalence of MetS was high in rural and urban camties in South-west Nigeria regardless of
the criteria used. The need for public health memsstio reduce the prevalence of MetS in

Nigeria cannot be over emphasized.
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Introduction

Metabolic syndrome (MetS) also considered an abalityrof energy utilization and storage is a
complex disorder composed of interconnected risitofa [1]. The characterizing features
include hypertension, hyperglycaemia, hypertrighadaemia, decreased high density lipoprotein
cholesterol (HDL-C) and excess adiposity most egfigcabdominal obesity [2]. Clustering of
these interlinked metabolic abnormalities in a Kngdividual has been associated with
considerably increased risk for the developmergesferal non-communicable chronic diseases
such as cardiovascular diseases (CVD), Type 2 wisbmellitus (T2DM) and cancers [1,3].
Additionally, the risk of all-cause mortality isareased in the presence of MetS [4].

Several formal definitions consisting of specifietlagnostic parameters for identifying
individuals with the syndrome have been made aviaildy the World Health Organization
(WHO) [5], the International Diabetes FederatioDK) [6], National Cholesterol Education
Program—Third Adult Treatment Panel (NCEP ATPIIT] [and the Joint Interim Statement
(JIS) was proposed by IDF and AHA/NHLBI to harmanihe definition of MetS [1]. Although
all the most commonly utilized definitions encompasimilar characteristics, they differ
somewhat in assessment parameters such as measurebesity, cut off values for
anthropometric indices and degree of priority dtéatto certain components.

It is estimated that between 20 — 25% of the wer&tlult population have MetS and are twice as
likely to die from and three times as likely to baa heart attack or stroke compared with people
without the syndrome [8]. Evidence however sugg#sés people with MetS have two-fold

increased risk of developing CVD and fivefold iresed risk of developing T2DM [8].



The prevalence of MetS varies according to theadircriteria used for its definition. A 12-year
systematic review from Nigeria reported that basedthe NCEP ATPIIl, IDF and WHO
definitions, the overall prevalence of MetS in Niges 27.9%, 28.1% and 31.7% respectively.
However, hospital based study recorded mean presal®f 41.8%, 38.4% and 40.8% as
identified by NCEP-ATPIII, IDF and WHO definitionespectively [9].

The role of urbanization in the development of @ardscular (CV) risk factors such as
hypertension, obesity and dyslipidemia has beabkshed. [10]. Nigeria like other sub-Saharan
African countries is experiencing rapid demograpdmc epidemiologic transitions responsible
for the fast rate of urbanization [11]. This deystent has led to changes in feeding habits and
physical activity patterns and consequently inaedatie prevalence of lifestyle related chronic
diseases projected to be higher than infectiousadess by 2030 [12,13]

Previous studies from Benin [14], Ghana [15], Nigdi6,17] and Cameroon [18,19,] showed
that the prevalence of MetS in rural communitiegiaom 0 — 4.1%. Other studies from urban
cities in Nigeria showed that the prevalence of 3/etnged between 13% - 17.4% (16,17). This
present study compared the prevalence of MetSumahand an urban community in South-west

Nigeria using three different definitions.

Methods

Study design

A descriptive cross-sectional study designwas wsddtermine the prevalence of MetS in an
urban and rural community in South-west Nigeria

Study background

Ikeja is a cosmopolitan city and the capital of asgstate. It is one of the most populous

commercial cities in Nigeria. It is an urban seajtwith an area of about 46.20 sgKm and a
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population of 313,196 (National Population Comnussi2006)[20]. It is one of the 20 Local
Government Areas in the state and now has 3 Loaain€@l Development Areas. The
inhabitants of lkeja include corporate executiv€syil servants, Business men/women and
artisans.

llara/ Akaka - Remo lie along the forest belt innieNorth in Ogun State. It is a rural setting
with an area of about 199 km2 and a population $B51 (National Population Commission,
2006)[20]. This area is characterized by moderdietyand humid tropical climate with features
of a tropical forest and is about 150 km away frbagos. The inhabitants usually engage in
subsistent farming, hunting or petty trading fdiving. Dwellings are either traditional houses
totally plastered with mud or cement or houses taoted with corrugated iron sheets.
Population and Sample

Lagos and Ogun state were purposively selectetbfstic reasons being two contiguous states
in South-west Nigeria. Multistage sampling techeiguethod was used to select one community

eachin Lagos and Ogun States.

Using the sample size formula for comparing prapog of independent samples, prevalence of
MetS in urban (25.2%) [21] and rural (12.1%) [22Jmonunities in Nigeria from previous
studies, power of 95%, level of significance ofdhd attrition rate 10%, the minimum sample
size of 255 each was calculated for the urban amal community. However, 273 and 262
subjects were recruited form the selected urbamanad communities.

Recruitment and study procedure

The Community Development Association (CDA), wadinenittee chairmen and the landlord
associations in Ikeja and the Baale in llara andkiak Remo were contacted and informed of the

purpose of the study. After obtaining their pernaisdor the study, residents were informed and



invited for the study through hand bills (in Ikejand a local town crier (in llara and Akaka-
Remo to participate in the study at designatedgsland time. Consecutive recruitment was used
to enroll apparently healthy subjects 18 yearsabale who had resided in the community for at
least 2 years prior to the study. Subjects wittolnysof diabetes and hypertension were excluded
from the study.

On recruitment into the study, an interviewer adstered questionnaire was used to obtain
subjects’ sociodemographic details, thereafter weilcumference and blood pressure were
taken using standard methods. Venous blood wasated after overnight fast from the subjects
in sitting position by a trained phlebotomist. Séespvere collected into appropriate Vacutainer
tubes(flouride oxalate and potassium ethylene diemetra acetic acid (K3EDTA). Fasting
blood glucose and lipid profile analysis were cartdd at the Chemical Pathology laboratory of
Babcock University Teaching Hospital, llishan — Rem@gun State,

Measurement of outcome variables

Anthropometric variables and measurements

Waist circumference (WC) was measured to the ne@reésentimeter (cm), with a flexible tape,
by locating the top of the right iliac crest and asering in a horizontal plane around the
abdomen immediately above the level of the iliamstrMeasurement was made at the end of a
normal expiration in centimeter (cm).

Measurement of blood pressure

Blood pressureswere measured on the right armeofstibjects in a sitting position using an
appropriate cuff size electronic sphygmomanomsdter about 5 minutes of rest. Three readings
were taken, an average of the second and thirdngsadas used.

Definition of Metabolic syndrome



Three definitions of MetS (NCEP ATPIII, IDF andJi®Ere used to identify participants with

MetS in this study [1,

6,7]. (Table 1)

Table 1: showing the definitions of MetS based onGEP ATPIII, IDF and JIS definition

=

Definition Harmonized NCEP ATPIII [7] IDF [6]
definition (JIS) [1]

Criteria Three or more of theThree or more of the Central obesity plus 2 @
following parameters; following parameters; the following 4 other

factors:

Fasting plasma> 100 mg/dL > 100 mg/dL > 100 mg/dL

glucose

Blood pressure Systolic BPBlood pressure Systolic BP
(>130mmHg) or| >130/85 mmHg (>130mmHg) o]
diastolic BP diastolic BP
(>85mmHq) (>85mmHq)

Triglyceride (TG) >150 mg/dL >150 mg/dL >150 mg/dL

High
Lipoprotein-
Cholesterol (HDL-C)

Density

HDL-C < 40 mg/dL
in men or <50 mg/dL
in women.

HDL-C < 40 mg/dL
Lin men or <50 mg/dL
in women

HDL-C < 40 mg/dL in
L men or <50 mg/dL in
women

Central obesity

WC>94 cm in men
or >80 cm in women
(as recommended fc
Europeans)

WC >102 cm in mer
or >80 cm in women
nas recommended fq
Europeans)

Waist circumference>
94 cm in men or> 80

—

rcm  in women  (as
recommended fo
Europeans).

Ethical consideration

S

Ethical approval was obtained from the Health am$drch Ethical Committee of the Lagos

State University Teaching Hospital (LASUTH) and tBabcock University Health Research

Ethical Committee (BUHREC) llishan, Remo, Ogun &taWritten informed consent was

obtained from subjects before enrollment into tinel\s.

Statistical analysis



Data was entered and analyzed using the Statigti@ekage for Social Sciences (SPSS) IBM
version 22.0 software (IBM Corp., Armonk, NY, USAPercentages, mean and standard
deviation of numerical variables were determingddént ‘t’ test was used to compare mean of
numerical variables while Chi-squared was usedotopare categorical variables. Confidence
interval for all statistical test was set at95% alicstatistical test was considered significar if

<.05.

Results

Of the 535 recruited subjects, 51% were from aramrbrea while 49% were from a rural
community. The age range was 18 — 89 years and mgarwas 47.1+14.7. The majority of
subjects were females (72.7%), Yorubas (74.2%)riethi(74.4%), non-smokers (90.5%) and
don’t take alcohol (82.2%). About 60% of subjecasl lat least secondary education as shown in
Table 2.

Table 3 shows the gender and rural- urban meaerdiftes of the components of MetS. The
fasting plasma glucose (94.16+21.96 mg/dl vs 82870mg/dl), mean systolic (130.84+22.85
mmHg vs 120.90+23.96 mmHg) and diastolic blood guwes (80.33+13.64 mmHg vs 75.56+
12.39mmHg) were significantly higher in urban comgohto rural subjectd?&.001). However,
rural subjects had higher HDL-C than urban (50.48%2 mg/dl vs 59.78+£18.70 mg/dl)
(P<.001). The waist circumference was higher in tbmdle subjects than in males(001).
There was no gender difference in the mean systolicdiastolic blood pressure measurements
and mean serum triglyceride and HDL-C levéls.05)

Figure 1 shows the prevalence of MetS in the stoofyulation. The prevalence of the MetS
according to the JIS, IDF and NCEP definitions w2886, 21.7% and 21.1% respectively.The

prevalence of the MetS was significantly highefamales using the JI®(=.02) and IDFP =
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.003) definitions. There was no gender differemcthe prevalence of the MetS using the NCEP
ATP 1l definition (P = .17). There was no gender difference in the qrtign of subjects with
elevated blood pressure(42.5% vs 41.9%%, .91) and dyslipidaemia (high TG(7.5% vs 11.1%,
P = .23)and low HDL-C(36.5% vs 43.4%, p =.14). Monales had dysglycaemia than females
(29.5% vs 18%,P =.004) while more females were obese (using waistumference)
irrespective of the diagnostic criteria usé¥ (.001) as shown in Table 4. The prevalence of
MetS was higher in the urban than rural communitgspective of the definition used
(P<.001).In addition, a higher proportion of subjeictshe urban community had elevated blood
pressure, low HDL-C and dysglycaemi@<(001). There were no rural-urban differences in

serum triglyceride levels and obesity (using weistumference)®>.05) as shown in Table 5.

Discussion

The NCEP ATPIII definition appears to be the mogtely used in studies conducted in Nigeria
probably because of its ease in clinical applicatibhere is no clear consensus with regards
which of the definitions gives the highest prevakenf the MetS. In this study, the JIS definition
gave the highest prevalence of MetS which is smiddindings from a systematic review from
Iran [23]. However similar to findings from Iran[R3his study showed no significant difference
between the prevalence of MetS using JIS, IDF aB&R ATPIII definitions. Two researchers
in Nigeria documented that there was no signifiadifierence between the prevalence of MetS
using NCEP ATPIIl, IDF and WHO definitions [24,25A European study that compared
NCEP-ATPIIl and IDF opined that the prevalence da#tBlwas higher using the IDF definition
[26].

Metabolic syndrome has been studied among diabdtiggertensives, and people living with

HIV/AIDS, thyroid and asthma patients as well apapntly healthy people in rural and urban
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settings in Nigeria using different definitions [227-30]. In this study, the prevalence of MetS
among the apparently healthy, non - diabetic stbjeas 23%, 21.7% and 21.1% using the JIS,
IDF and NCEP ATP Il definitions respectively. This contrary to what was reported in a
systematic review of MetS in Nigeria which showedhigher prevalence of MetS based on
NCEP ATPIII (27.9%), IDF (28.1%) and WHO (31.7%Yidéions [9]. The different population
groups considered in the systematic review maylpessible explanation. Meta-analysis and
systematic reviews of prevalence of MetS in appirdrealthy subjects from Iran and Brazil
also reported a higher prevalence of MetS than wres found in this study using the JIS
(41.5%), NCEP ATPIII (28.9% - 36.9%) and IDF defiions (34.6%)[23,31].

Studies from the United States and Peru reportedapgnce similar to the findings of this study
[32,33]. The prevalence of MetS varies accordinght criteria or definitions used and other
variables such as gender, age, race, socio-ecorsiatics, work — related activities, ethnicity,
location and disease condition of the populatiowlistd[34,35]

Studies carried out in urban, suburban and ruitiihgs, reported different prevalence of MetS
based on location. A study showed that the precalerf MetS in Nigeria is one of the highest
inSub-Saharan Africa [9], studies comparing rurad arban prevalence of MetS have suggested
that the prevalence is higher in the urban tharalrareas possibly because of increase
inurbanization, adoption of western lifestyle awgvllevel of physical activity[24,36]. In this
study, the prevalence of MetS was significantlyhleigin urban than rural subjects using the JIS,
IDF and NCEP- ATPIII definitions.

There is gender difference in the prevalence ofSViet this study with the women having a
higher prevalence than men regardless of the definused. These findings are similar to what
was reported in studies among hypertensives, diapbapparently healthy people and rural/urban

comparisons in Nigeria [24, 25, 37]. This increagedjuency is possibly driven by the high
11



prevalence of visceral obesity among females. lIdit@ah, there is also a cultural perception
about obesity in women being regarded as a sigffloence and satisfaction in many cultures in
Nigeria [24]. In this study, a higher proportionfemales than males had abdominal obesity. The
findings in this study are similar to what was aann population studies from United States of
America and Korea [38,39].However, the gender-dedifferences in the prevalence of MetS
are not consistent across studies. Studies froma3tiowed that the prevalence of MetS and its
components were higher among males [40]. Age [@jetic traits [41] dietary habits [42] level
of physical activity [43] and socio-economic stafdd]are possible explanation for the gender

differences in the prevalence of MetS.

Conclusion

Although the prevalence of Metabolic syndrome waghhn rural and urban Nigeria, the
prevalence was significantly higher in female angan community. There is need for clinicians
to have high index of suspicion and public enlightent campaign that will educate the

populace on the need to reduce the prevalence t8 MeNigeria.
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Table 2: Socio demographic characteristics ofsubj¢s

Variables® Frequency n = 535 %
Age group (years)

<30 90 11.2
30-39 105 19.6
40 — 49 145 27.1
50 - 59 102 19.1
>60 123 23.0
Mean+SD 47.1+14.7

Gender

Male 146 27.3
Female 389 72.7
Ethnic group

Yoruba 397 74.2
Hausa 11 2.1
Igho 87 16.3
Others 40 7.5
Marital Status

Single 61 11.4
Married 398 74.4
Divorced/Separated 24 4.5
Widowed/widower 52 9.7
Level of education

No formal education 70 13.1
Primary 138 25.8
Secondary 199 37.2
Tertiary 128 23.9

Place of residence
13



Urban
Rural

Smoke cigarette
Yes
No

Alcohol intake
Yes
No

273
262

51
484

95
440

51.0
49.0

9.5
90.5

17.8
82.2
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Table 3 & 4 : Gender and rural/ Urban comparison ofthe components of Metabolic

syndrome
Variable Urban Rural t p
n=273 n=262
WC (cm) 90.02+13.18 89.62+13.77 0.343 0.732
SBP (mmHg) 130.84+22.85 120.90£23.96 4911 06D.
DBP (mmHg) 80.33+13.64 75.56+ 12.39 4.227 80.0
Triglyceride (mg/L) 94.63+56.78 86.66+54.03 166 0.097
HDL-C (mg/dL) 50.48+21.50 59.78+18.70 5.327 caL
Glucose (mg/dL) 94.16+21.96 84.87+27.80 4.299 0.081
Male Female p
n=146 n =389
WC (cm) 87.64+ 11.07 90.65+ 14.18 2.311 0.021
SBP (mmHQ) 127.52+ 21.55 125.40+ 24.73 0.916 .360
DBP (mmHg) 78.24+13.13 77.91+13.31 0.258 0.796
Triglyceride (mg/dL) 92.58+69.03 90.03+49.63 B4 0.636
HDL-C (mg/dL) 52.69+19.58 55.91+21.04 1.607 @1
Glucose (mg/dL) 96.74+27.80 86.94+27.53 4.031.080
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n =535

25%

20%

15%

10%

5%

0%
JIS IDF NCEP ATP Il

Figurel: Prevalence of MetS using the harmonizé&sl)(JDF, NCEP ATPIII definitions in the

study population.
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Table 5. Prevalence of Metabolic syndrome based @different definitions and its individual componers in men and women

Variable Total Men Women p

n =535 (%) n=146 (%) n =389 (%)
Definition of Metabolic syndrome
NCEP ATP llI 113 (21.1) 25 (17.1) 88 (22.6) 0.165
JIS 123 (23.0) 23 (15.8) 100 (25.7) 0.015
IDF 116 (21.7) 19 (13.0) 97 (24.9) 0.003
Elevated blood pressure
Blood pressure >130/85 mmHg 225 (42.1) 625/42. 163 (41.9) 0.906
Dyslipidaemi
TG>150mg/dL 54 (10.1) 11 (7.5) 43 (11.1) 229
HDL-C < 40 mg/dL in men or <50 mg/dL in women 222.5) 53 (36.3) 169 (43.4) 0.135
Dysglycaemia
FPG> 100 mg/dL 113 (21.1) 43 (29.5) 70 (18.0) .00a
Obesity
JIS and IDF: WC94 cm in men or80 cm in women 325 (60.7) 36 (24.7) 289 (74.3) 0.081
NCEP ATPIII: WC>102 cm in men o¥80 cm in women 248 (46.4) 17 (11.6) 231 (59.4) 0.081
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Table 6. Prevalence (%) of MetS based on differerttefinitions and their individual components in urban and rural subjects

Variable Total Urban Rural p

n = 535 (%) n=273 (%) n=262 (%)
Definition of Metabolic syndrome
NCEP ATP Il 113 (21.1) 77 (28.2) 36 (13.7) <0.001
JIS 123 (23.0) 91 (33.3) 32 (12.2) <0.001
IDF 116 (21.7) 84 (30.8) 32 (12.2) <0.001
Elevated blood pressure
BP >130/85 mmHg 225 (42.1) 140 (51.3) 85432 <0.001
Dyslipidaemia
TG>150mg/dL 54 910.1) 24 (8.8) 30 (11.5) 300.
HDL-C< 40 mg/dL in men or <50 mg/dL in women 222.5) 139 (50.9) 83 (31.7) <0.001
Dysglycaemia
FPG> 100 mg/dl 113 (21.1) 76 (27.8) 37 (14.1) 0.001
Obesity
JIS and IDF WCG>94 cm in men o080 cm in women 325 (60.70 170 (62.3) 115 (59.2) 0.461
NCEP ATPIIl: WC>102 cm in men or80 cm in women 248 (46.4) 121 (44.3) 127 (48.5) 0.336
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