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Abstract: Background: The increasing incidence of MetS ineXii is a national health problem. As the casectiete
of MetS increases in different Nigerian populatievaluating for its clusters among NHIS patientgiimary care setting
is an important health service challenge thattesrobverlooked. Aim: This study was designed t@deine the prevalence
of MetS and its risk factors among adult Nigeriams& NHIS primary care clinic of a tertiary hospita South-eastern
Nigeria.Materials and Methods: This was a primaayecclinic-based cross sectional study carriedoou210 adult NHIS
patients using International Diabetes FederatioRfIEriteria: An Individual was considered to havet®l in the presence
of waist circumference(WCx¥94 cm for men and80 cm for women plus any two or more of the folllogy systolic
and/or diastolic blood pressur&30/85 mmHg and/or hypertension on treatment;fgdtiood glucose 100mg/dL and/or
diabetes mellitus on treatment; triglyceride lex&60 mg/dL and/or hypertriglyceridaemia on treatmeemd high density
lipoprotein(HDL-C) cholesterol <40mg/dL for men 60 mg/dL for women and/or HDL-C dyslipidaemia oeatment.
Data was collected using pretested, structuredresehrcher administered questionnaire. Resultspidalence of MetS
was 38.6%. MetS was significantly associated wilth @ge=40 years(p=.002), female sex(p=.044), family histof
hypertension(p=.036) and physical inactivity(p=)J0IThe most significant predictor of MetS was plgbi
inactivity.[OR=3.09 , CI=(1.81-10.06), p=.001]. Tipatients with MetS were three times more likelyb® physically
inactive compared to their non-MetS counterpar@ndlusion: This study has shown that MetS exist ragnthe study
population and was significantly associated witth ae>40 years, female sex, family history of hypertensaod physical
inactivity. The most significant predictor variabl@s physical inactivity. NHIS patients in the paim care clinic should
be the focus of primary and secondary preventiternientions for MetS.
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of cardio-metabolic disorders.[5-8] Specific sétcateria
have been used by different Working Groups foricdih
Metabolic syndrome (MetS) is a global medical peohl and epidemiological diagnoses of MetS.[9-13] The cfe

[1,2] presently escalating in developing countBed]] as criteria include thg revised third rgport of Natdn
an important component of non-communicable diseasgholesterol Education Panel(NCEP) in adult (ATF) III

burden. It is a multi-factorial disorder that regeats a Criteria(NCEP-ATP .ol World Health
clustering of risk factors that lead to an increbiseidence  ©Ordanization(WHO) criteria,[10] International Diabe

1. Introduction
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Federation(IDF) criteria,[11] American College of additional socio-psychological challenges leadiagpbor
Endocrinology criteria(ACE)[12] and The Europearo@  quality of life and may have untoward direct andiiect
for the study of Insulin Resistance(EGIR)crited®] The consequences on work force aliveness and prodtyctivi
most widely used clinic-based MetS diagnostic gatare view of the epidemiological transition towards dard
those of IDF-criteria and NCEP-ATP Il criteria.J3] The metabolic disorders in Nigeria[33], establishingpaseline
defining elements of MetS using IDF-criteria is thefor the distribution and determinants of MetS hede
presence of waist circumference(W&94 cm for men and patients and evaluating them during subsequenemntati
>80 cm for women plus any two or more of the follogv ~ visits appropriately can provide primary care pbigsis
systolic and/or diastolic blood pressur@30/85 mmHg with excellent means of educating their patientdifestyle
and/or hypertension on treatment; fasting bloodcage> modifications. It is on this premise that the aushwere
100mg/dL and/or diabetes mellitus on treatmentmotivated to determine the prevalence of MetS &ndisk
triglyceride level>150 mg/dL and/or hypertriglyceridaemia factors among adult Nigerians in a National Health
on treatment and high density lipoprotein(HDL-C)Insurance Scheme(NHIS) primary care clinic of didey
cholesterol <40mg/dL for men or <50 mg/dL for wame hospital in South-eastern Nigeria.
and/or HDL-C dyslipidaemia on treatment.[11]

The prevalence of MetS varies by definitions and M aterials and M ethods
diagnostic criteria across different parts of therld: In
United States of America(USA) the prevalence vaitiesn  2.1. Ethical Consideration
16% of black men to 37% of Hispanic women[15], ] - )
prevalence of 39.3% was reported in Saudi Arabia[16 Ethical cert|f|cat§ was obta!ned from the Hgalth
29.7% was reported in India[17] and 35.9% in GHaASa, Research and Ethics C_ommmee of the ho§p|tal.r|méa_xi
43.3% was reported in Ethiopia,[19] 15.9% was regzbin consent was also obtained from patients includedh@
Enugu, South eastern Nigeria[20] and 14.9% wasrtego StUdY-
in Abuja, Nigerian capital city.[21] 2.2. Study Design

The magnitude of MetS has been reported in specific
high risk patients population such as those whaewbese: This was a primary care clinic-based cross sedtiona
prevalence of 46.3% was reported in Quatar, [22P%0 study carried out on 210 adult Nigerians attendihg
was reported in Malaysia[23], and 53.0% was regoite  NHIS primary care clinic between February 2012 ktay
Italy.[24] Among patients with type 2 diabetes line$, the 2012 at the department of Family Medicine of Federa
prevalence of metabolic syndrome of 77.2% was tepdor Medical Centre, Umuahia, a tertiary hospital in Unia,
in diabetics in India.[25], 25.2% was reporteddinbetics Abia state, South-Eastern, Nigeria.
in Western Nigeria[26] and 63.6%% was reportedas, J .
Northern Nigeria.[27] In hypertensive patientsvaience 23 Study Setting
of 15.9% was reported in Enugu, South eastern kig20] Umuahia is the capital of Abia state, South-EasfeNa.
and prevalence of 42.9% was reported in OsogholéVes The state is endowed with abundant mineral and
Nigeria.[14] o agricultural resources with supply of professiorsilled,

The variability of MetS syndrome within and acrse  go i skjlled and unskilled manpower. Economic anwia
world population is a factor of genetic(family lgt),[28]  ctivities are low compared to industrial and conuia
metabolic[29] and socio-environmental factors.[7339  (jties such as Onitsha, Port Harcourt and Lagdsigeria.
The predominant underlying risk factors of MetP@@r 0 yntj| recently, the capital city and its environ viea
be insulin resistance[5] and abdominal obesity] [Bde  \inessed an upsurge in the number of banks, hotels
associated risk factors include physical inactiiéy15] schools, markets, industries, junk food restauraints

and other enhancing risk factors.[6,8] addition to the changing dietary and social liféssty
There have been reports of on the emergence of MetS  poyeral Medical Centre, Umuahia is located in the

different ~ populations  in  Nigeria.[7,14,20,21,26,27] netropolitan city of Umuahia. It is a tertiary fpisl
However nothing is known about the magnitude of 8/t ogtaplished with the tripartite mandate of sendeéivery,
primary care clinic of NHIS in Nigeria. These NHIS 5ining and research and serves as a referralr€éot
patients were sampled because they are patiemislq®n  ,imary and secondary public health institutionsvadl as
likely to be affected by adoption of western lif#et misgionary and private hospitals in Abia state and
characterized by sedentary lifestyle, consumptibrfast neighbouring states of Imo, Ebonyi, Rivers and Akw
foods amidst other non-constitutional factors taster in - |pom states of Nigeria.

dysmetabolic syndrome. Of great concem in theysléa e gepartment of Family Medicine serves as a psima
is that MetS is serendipitously found in NHIS pat®in .56 ¢linic for NHIS patients within the tertiarpspital
the primary care clinic of the hospital and MetSoabCcur  getiing of the Federal Medical Centre. All adultients
concurrently in adult patients with component defin  gycjyding those who need emergency services, paiedia
criteria for MetS at initial diagnosis. Even in thilegrees, patients and antenatal women are first seen at the

MetS has serious medical consequences and pPOSgShartment of Family Medicine where diagnoses aadem
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Patients who need primary care are managed armv®ail  anthropometric determination of waist circumfergnce
up in the clinic while those who need other spéstgicare clinical evaluation of blood pressure and labonator
are referred to the respective core specialisticglifor assessment of fasting plasma glucose and lipidigrof
further management. The clinic is run by Consultant The WC was measured using flexible non-stretchable
Family Physicians and postgraduate resident dodtors tape.[35,36] The subject stood erect with armshatdide
Family Medicine. and feet together. The researcher faced the subjbet
iliac crest and lower rib cage were first identifidoy
palpation. The WC was taken as the midpoint betvitken
dower border of lower rib cage and iliac crest in a
horizontal plane parallel to the floor.

The blood pressure was measured using auscultatory
method with standard mercury in glass Accuson
sphygmomanometer.[35-3P}ior to the measurement, the
2.5. Inclusion and Exclusion Criteria patient was seated and rested for 5 minutesinngitti

) ) o ] ) position on a chair that supported the back corabdyt

The inclusion criteria were NHIS patients with W84 114 1eft arm muscles were relaxed and the foreaas w

c¢m for men and-80 cm for women aged 18 years who  g,nn0rted with the cubital fossa at the heart leeluff of
gave informed consent for the study. The exclusiaeria suitable size was applied evenly to the exposed ahm

were critically ill patients, pregnant women, WOMEN ¢ ¢ was rapidly inflated until the manometer reaglivas

pueperium, patients with demonstrable ascites at@-i ,5,t 30 mmHg above the level at which the pulse

abdominal masses determined by history and physicgisappeared and then slowly deflected. During thie,

examination. the Korotkoff sounds were monitored using a Litman

2.6. Sample Size Determination stethoscope placed over the brachial artery. Tr_mc_)ki;g/

blood pressure was noted at the pressure at wheliirst

Sample size estimation was determined using theeart sounds were heard(Korotkoff phase 1). Thetdi@

formula[34] for calculating minimum sample size blood pressure was taken as the pressure at thewlogn

N=Z%pg/f where N=Minimum sample size, Z=Standardthe heart sounds disappeared(Korotkoff phase ve Th

normal deviation usually set at 1.96 which corregf®to blood pressure was also measured in the right aam a

95% confidence interval, P=Proportion of the popata described for the left arm in order to rule outnsigant

estimated to have a particular characteristic. &togn was  inter-arm blood pressure difference and the arrh ghae

taken from previous study in Abuja, Nigeria [21114.9% the higher reading was subsequently used.

(0.15). g=1.0 - p=1.0- 0.15=0.85, d=degree of accuracy The blood glucose was determined after an overnight

set at 0.05. Hence N= (1.96x 0.15x0.85/ (0.03) fast between 8.00 hours to 10.00 hours using venous

Therefore,N=196. The calculated minimum sample sizeplasma by glucose oxidase method.[35-37]

was 196. However, to improve the precision of thely The fasting lipid profile: triglycerides and higlensity

the estimated sample size=Ns was determined cairgide lipoprotein cholesterol were determined after aproight

an anticipated response rate of 90%(0.9). The astin fast between 8.00 hours to 10.00 hours by enzymatic

sample size (Ns) was determined by dividing thginal method.[35-37]

calculated sample size (N) by the anticipated nespaate ) ) o ) o

as follows, Ns= N/0.9, [34] where N=Minimum calcigd 2.9. Diagnostic Criteria for Mets Using I DF Criteria

sample size, Ns=Selected sample size, anticipagbnse g Metabolic syndrome was defined using IDF-cirite
rate=0.9. Thus, the estimated sample size = 196@1F. 11} an Individual was considered to have MetS fie t
However, selected sample size of 210 patients vé@sl U 5 esence of waist circumference(W€94 cm for men and
based on the duration of the study. >80 cm for women plus any two or more of the folilogv
2.7. Sampling Technique systolic and/or d_iastolic blood pressu;&SO/SS mmHg
and/or hypertension on treatment; fasting bloocage>
The sample selection was done consecutively usinf0Omg/dL and/or diabetes mellitus on treatment;
every NHIS adult patient who registered to see thériglyceride level>150 mg/dL and/or hypertriglyceridaemia
clinicians on each consulting day during the stpdyiod on treatment and high density lipoprotein(HDL-C)
and who met the inclusion criteria. This sampliaghihique cholesterol <40mg/dL for men or <50 mg/dL for wome
was judge mentally chosen by the authors basetdeofatt and/or HDL-C dyslipidaemia on treatment.
that the researchers believed that those selectedl likely
to be representative of the study population. 3. Methods

2.4. Study Population

The study population was made up of 210 adult NHI
patients who had WG&94 cm for men an&80 cm for
women using IDF criteria and who met the inclusion
criteria.

2.8. Diagnostic Procedure for Mets Data collection instrument was adapted from thesgen

Metabolic syndrome components were evaluated bY/HO-STEPS instrument approach to surveillance of
chronic non-communicable diseases risk factors 8]
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was modified to suit Nigeria environment throughust
review of relevant literature [4,7,20,22,23,30,%139,40]
The socio-demographic variables of age, sex, nhatisdus,
education and personal histories and diagnospsrafipal

components of metabolic syndrome were obtained. THeased on the feasibility and

behavioural factors assessed were physical actvifile,
alcohol and tobacco use, dietary fruits and vedesab
consumption during meal times and the type of wslsd in
meal preparations.

The family history of hypertension, diabetes medijt
abdominal obesity and stroke was coded as yes domo
the presence or absence of hypertension, diabestisus)
abdominal obesity and/or stroke in any of the fisgtcond
or third degree generation family members respelstiv

The behavioural risk factor of physical activity sva

MetS among NHIS Patients in Prim@eye

The information on personal behavioural measuresnent
was based on previous 7 days physical activity diathry
recall method. This method was expected to giveired
information on physical activity and dietary assasst
the Nigerian practice
population setting. The researchers explained liprigfe
concept of the study and made vigorous effort taimee
positive response in order to minimize the poténfia
information bias especially response acquiescesaeial
desirability response, floor and ceiling effects.

The pre-testing of the questionnaire was done natir
at the primary care clinic using five non-NHIS eatis who
had MetS. The pre-testing of the questionnairesth$or
two days. The respondents for the pre-testing & th
guestionnaire were selected haphazardly from theccl

assessed by inquiring how many times the resposderithe pretesting was done to find out how the questige

engaged in physical activities in the previous ysdd@hose
who engaged in activities that cause a moderatiarge
increase in breathing or heart rate ¥080 minutes fop 3
days/week were considered physically active whhie t
level of activity below this was considered phykica
inactivity. Subject's occupational, leisure-relateand
activities of daily living were taken into accourm
assessing for the physical activity. Physical aigtiv
responses were graded into: never (0 times/weekg|yr
(<30 minutes in <3 days/week) and often timeSQ(
minutes in >3 days/week). Physical activity was
categorized as active or inactivity. Those who Had
time/week(never) or <30 minutes in <3 days/week{sar
were considered physically inactive while those izl

would interact with the respondents and ensuredtkieae
were no ambiguities. However, no change was negessa
after the pre-test as the questions were intemgnetth the
same meaning as intended. The questionnaire instrum
was interviewer-administered. Language used wadidbng
Language. However, local languages were used taiexp
verbally to the patients who could not understahd t
medical language in the questionnaire. The quesioa
was administered once to each eligible respondent.

3.1. Operational Definitions

The researchers defined young adult patients asetho
aged less than 40 years and old adults as th@€eyears.
Biosocial risk factors of MetS refer to antecedent

>30 minutes ire3 days/week (oftentimes) were Co”Sideredcondition(s) whose presence is(are) positively ciased

physically active. Alcohol consumption was asseésise
the previous 12 months preceding the study andccgde
or no for someone who used less than a unit oitaotiany
type of alcohol daily or occasionally in 12 months

with an increased probability that MetS will devgliater.
Family history of component defining criteria for el
such hypertension, type 2 diabetes mellitus and/or
abdominal obesity refers to previous information the

preceding the study or someone who had never useflc rence of hypertension, type 2 diabetes meltind/or

alcohol in the previous 12 months preceding thedystu
respectively. A unit of alcohol is equivalent to $Oof
alcohol. Similarly, tobacco use was evaluated wétspect
to the use of smoked and smokeless tobacco irfétiene
and coded yes or no for someone who had used snarvked
smokeless tobacco in any form either daily or oicresdly

in their lifetime or someone who had never use@dab in
their lifetime respectively. The dietary fruits anelgetables
consumption were evaluated by asking how many days
the previous 7 days did the respondents eat frauid
vegetables. The dietary responses were gradedriete@r

(O serving/week), rarely (<3 servings/week) aneémtimes
(>3 servings/week). Those who ha@ servings/week had
adequate dietary fruits intake while those who Had
serving/week and <3 servings/week had inadequatargi
fruits and vegetables consumption respectively. e
guestion on dietary use of oils was got by inqgjrin the
previous 7 days the type of oil used in househokhlm
preparations. The dietary oils were classified saturated
and unsaturated oils based on the type of oilslablai in
Nigeria.

Th

abdominal obesity in any of the first, second birdt
degree generation family members who were deadiva a
made by a health professional. Primary care retethe
care provided by physicians specifically trainedr fo
comprehensive first contact and continuing care for
undifferentiated patients including early detection
management of the patient, health promotion and
maintenance.[36]

3.2. Statistics

The results generated were analyzed using software
Statistical Package for Social Sciences (SPSSjoveis.0,
Microsoft Corporation, Inc. Chicago, IL, USA. Categal
variables were described by frequencies and pexgest
Bivariate analysis involving Chi-square test wagdiso
test for the significance of associations betwesagorical
variables. To determine the odd ratio, the autborgrolled
for the patients with MetS using those without Metighin
the study population. Furthermore, to identify pceat
variables independently related with MetS, logistic
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regression analysis was performed at 95% confidkmie
A p-value p<.05 and/or confidence limits which dtdn
embrace unity(1) were considered statistically ificamt.

4. Results

37

value=.036) and physical inactivity{X12.70, p=0.001)
were statistically significant while other variablsuch as
marital status(p=.210), educational attainment(p8)p
family history of diabetes(p=.116), family historgf
abdominal  obesity(p=.204), family  history  of
stroke(p=.088), alcohol consumption(p=.330), tobacc

Of the 210 patients who had abdominal obesityuse(p=.399), dietary fruits consumption(p=.094)etaly

38.6%(81) had MetS. [Table 1] The age of theseeptti
ranged from 18 years to 60 years with a mean adgeS af
5.1 years. There were 69 (32.9%) males and 141%6)7.
females with male to female
demographic profiles of the study population arevahin
table 2.

Bivariate analysis of the relationship between MetS Parameter (Status)

socio-demographic variables, family history anadtle
factors showed that variables such as old>4Qeyears
(X?=7.10, p-value=.002); female sex %%.26, p-
value=.044), family history of hypertensiorf&8.80, p-

vegetables consumption(p=.075) and dietary oils
consumption(p=.091) were not statistically sigrfit

[Table 2].

ratio of 1: 2. Other

Table 1. Distribution of the patients’ based on MetS statsig IDF
diagnostic criteria.

Number Percentage
MetS present 81 38.6
MetS absent 129 61.4
Total 210 100.0

Table 2. Relationship between MetS, socio-demographic bt family history and lifestyle factors among study population.

M etabolic syndrome

. Present Absent 2
Variable N=81 N=129 X P-value
Number(%) Number(%)
Age(years)
<40 25(30.9) 87(67.4)
>40 56(69.1) 42(32.6) 7.10 .002*
Sex
Male 29(35.8) 40(31.0)
Female 52(64.2) 89(69.0) 5.26 .044*
Marital status
Single 13(16.0) 29(22.5)
Married 61(75.3) 92(71.3)
Widowed 5(6.2) 4(3.1)
Separated/Divorced 2(2.5) 4(3.1) 4.03 .210
Education
Secondary and less 70(86.4) 22(17.1)
Post-secondary and more 11(13.6) 107(82.9) 6.16 .098
Family history of hypertension
Yes 61(75.3) 78(60.5)
No 20(24.7) 51(39.5) 8.80 .036*
Family history of type 2
diabetes
Yes 26(32.1) 17(13.2)
No 55(67.9) 112(86.8) 4.70 116
Family history of
abdominal obesity
Yes 11(13.6) 10(7.8)
No 70(86.4) 119(92.2) 4.23 .204
Family history of stroke
Yes 8(9.9) 13(10.1)
No 73(90.1) 116(89.9) 5.18 .088
Physical activity
Active 12(14.8) 33(25.6)
Inactive 69(85.2) 96(74.4) 12.70 .001*
Alcohol consumption
Yes 37(45.7) 91(70.5)
No 44(54.3) 38(29.5) 6.90 .330
Tobacco use
Yes 10(12.3) 18(14.0)
No 71(87.7) 111(86.0) 5.70 .309
Dietary fruits consumption
Adequate 15(18.5) 39(30.2)
Inadequate 66(81.5) 90(69.8) 8.01 .094
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M etabolic syndrome
Present Absent

3 2
Variable N=81 N=129 X P-value
Number(%) Number(%)
Dietary vegetables consumption
Adequate 27(33.3) 75(58.1)
Inadequate 54(66.7) 54(41.9) 7.55 .075
Dietary oil consumption
Saturated 13(16.0) 19(14.7)
Unsaturated 68(84.0) 110(85.3) 5.65 .091
*=Significant

On logistic regression of the statistically sigedfint imperative for preventive care. The reported plenee of
variables, old agel0 years and physical inactivity MetS in this study could be a reflection of the rudiag
remained statistically significant with physicalagtivity lifestyle of the study population who were publensants
being the most statistically significant predict@riable of in an urban geographic construct which is favowgdblthe
MetS. A significantly higher proportion of patientgith  onset and perpetuating of MetS. Since Nigeria leagef
MetS were physically inactive compared to thoseéheut resources to manage MetS and its complicationsimibet
MetS(OR=3.09, CI=1.81 — 10.06, p-value=.001). Theeffective primary care intervention is early diagisoand
patients who had MetS were three times more likelpe treatment. The interventions should include effecti
physically inactive compared to their non-MetSpartnership between the patients and committed teim

counterparts.[Table 3] health professionals depending on the clusteradeziés of
MetS in the individual. Educating these patients tba
Table3. Predictors of MetS among the cases. relevance of MetS, its risk factors and its intetptions
_ Odd Y N N—— should b_e mtegr_ated as _part of patient he_altha_mm:and
Variables ratio P-value counselling during clinical encounter in primaryrea
(OR) Lower upper settings. It is therefore relevant to identify paimp and
ﬁgg(years) 10 secondary preventive strategies that have bemefitsk
>40 205 0.86 11.01 015* and benefit-to cost ratio of any therapeutic inégtions for
Sex MetS. These preventive interventions should be
Male 1.0 inexpensive, widely available, feasible and cultyra
Female 1.72 050 10.17 .064 friendly.
REVH7 SIE o) EEmEien The prevalence of MetS was significantly associated
No 1.0 .
Yes 103 0.78 12.60 070 with old age>40 years. The old adults aged0 years were
Physical significantly affected compared to the young addltss is
activity in consonance with the reports that age is
Active 1.0 epidemiologically  established non-modifiable  and
Inactive 3.0 181 10.06 001" constitutional risk factor for the defining elemenof
*=S MetS[16,17,22] According to these reports, the alence
of MetS as defined by IDF criteria increases withe a
5. Discussion suggesting that age is related to each of the coengoof

MetS. [16,17,22] Despite the age-related metalublanges

The prevalence of MetS of 38.6% in this study gher  that predispose to MetS, knowledge of these sidxlas
than that reported in Enugu, South-east Nigeri@%$[20], vital in primary care settings and maintaining higtiex of
Abuja, North-central Nigeria(14.9%)[21], suspicion is advocated. This appears to be theway old
Ghana(35.9%)[18] and other parts of the world likeadult Nigerian public servants will benefit fromdretion
India(29.7%).[17] and Turkey(34.6%)[41] Howevehet in specific and all cause mortality from MetS-retht
prevalence of MetS of in this study is lower thdmtt unnecessary deaths. The high prevalence of MetSi@mo
reported in Ethiopia(43.3%)[19] and Saudithis age group paints a gloomy picture in the Nager
Arabia(39.3%)[16]. The finding of this study haslabour force as this age group constitutes the most
demonstrated that MetS is no longer the exclusiseade economically productive years who are expectedate t
of affluent countries and occurs in proportion amdhe active manpower duties and responsibilities indbentry.
study population as an important component of nonScreening old adults*40 years for MetS in NHIS clinics
communicable disease burden in Nigeria.[14] Theshould be integrated as part of comprehensive healte
magnitude of this burden of MetS among the studyrotocol for MetS in primary care.
population is clinically relevant and informativepecially The prevalence of MetS was significantly higher ago
in an environment where hospital attendance amgelar females compared to their male counterparts (pHjs T
driven by the need for curative services rathemtti@e finding is similar to reports from Nigeria,[7,21hé other
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parts of the world such as Ghana[1l8] India[17] andignificant predictor variable of MetS. This findi is
turkey[41]. The higher prevalence of MetS among the&onsistent with other reports on the relevance tofsjtal

females in this study could be a reflection of IDW off
criteria. which is lower for females than males
Nigeria.[4,14] Apart from the diagnostic criteridhe
genetic and lifestyle-related differences betwdan gexes
may be contributory.

The family history of hypertension was significantl
associated with MetS. This could be a reflectioat th

insyndrome.[49-52]

inactivity as an important risk factor for metalgoli
The finding of this study is yer
important especially in Nigerian socio-cultural @onment
where work and leisure-related physical activides short
distance communal trekking is perceived as an aiitio
of suffering and poverty.[39,53] More worrisome tine

study area is the role of modernization of means of

hypertension which is a component of MetS as thastmotransportation and communication such as the use of

common non-communicable disease in Nigeria[35] andehicular
in persons with family history ofcommunication network.[53] These technologies pbbba

tends to cluster
hypertension.[39,42-44] The emergence of hypertensi
related MetS is therefore a reflection of not oghnetic
predisposition but also susceptibility and intei@ats
between genetic and behavio-environmental fac{diz:-
44] Although not every patient with family historgf
hypertension is at risk of developing hypertengielated
MetS but their chances are higher. Screening gduients
with family history of hypertension for MetS neddsbe at
initial clinical encounter as the development arainege
by hypertension-related dysmetabolism start eveforbe
the diagnosis is made. Due to this constitutioreegic
predisposition and clustering of hypertension-edaMetS
in families, the family history of hypertension siht
therefore inform the need to evaluate for hypertanand
other components of MetS in order to identify cowand
overt cases requiring management. The earlier tineapy
prevention starts the more likely it is to be bériaf.

This study has shown that MetS was significantiyhler
in the subjects who were physically inactive. ys$ital
inactivity was reported as an important risk facfor
chronic diseases among civil servants in Abakilgguth-
east Nigeria[45] and in other parts of world such
Ghana[46] and Thai[47]. Although physical inactyis a
global health problem but it occurs disproporti@hat
higher in Nigeria which is a nation in socio-economand
demographic and epidemiological transition. Thevehce
of physical inactivity as a modifiable risk factfor non-
communicable diseases such as hypertension, obiggity
2 diabetes mellitus and dyslipidaemia has beenrtegpdy
previous studies[36,39,40] and identified by Wardalth
Organization. [48] Physical inactivity is assaeth with
each of the principal defining criteria that cobtries to
MetS.[49-52] The physio-biological mechanism
responsible for the beneficial effects of physieativity

a

transport system and mobile cellular
have reduced short and long distance trekking auting
time which involve energy expenditure. Due to cleany
family and societal dynamics, there is reduction
domestic, leisure and other societal-related physictivity.
Although not every physically inactive patient dieyes
MetS but their chances are higher. The additiophysical
inactivity risk factor in patients with MetS neeélgther
attention in primary care clinic in resource-coasted
setting. ldentifying this problem during clinicahcounter
therefore avails greater opportunity for health czdion,
health promotion, health maintenance and risk réaluc
Patients who have been physically inactive shoutd b
encouraged to start physical activity as part eifrtldaily

routine.

in

5.1. Implications of the Study

MetS has been the subject of recent research among
different populations in Nigeria and adult Nigeripablic
servants attending NHIS primary care clinic are spdred
and this carry great concern for safeguarding #wdth of
the public work force in the study area. As Nigeria
develops and adopts western culture, she also adates
diseases associated with socio-economic and teadcal
development like MetS. MetS can therefore compsemi
health status of Nigerian public labour force witbrbidity
and mortality costs. Given the inadequacy of distibn,
determinants and deterrents interventions for Mat&he
study area, the most effective physician intenamtis
through primary and secondary prevention. This ystud
therefore has implications for primary care orienend
driven interventions for MetS among the Nigeriarblpu
human resources in the study area.

5.2. Limitations of the Study

has been documented to include reduction of blood

pressure, increase insulin sensitivity, elevatidnH®L-
cholesterol, reduction of atherogenic cytokinedoiation
and improve endothelial function.[6,49] The prisnaare
clinicians should therefore explore the levels bfygical
activity the patients can accomplish because arygipal
activity is better than none. This information shibwnot
only be limited to the consequences of physicattimay
but also the benefits of physical activity in theerll
metabolism and diverse medical conditions.

This study has shown that physical inactivity is thost

The limitations of this study are recognized by the
authors. First and foremost, the sample for theystuas
drawn from patients accessing care from primary SIHI
clinic of the hospital. Hence, the findings ofstistudy may
not be general conclusions regarding patients fother
NHIS outpatient clinics of the hospital. Thus ertd
generalization of the findings of this study toetiprimary
care NHIS clinic of other tertiary hospitals in Niga
should be done with caution

In addition, this study was dependent on self-rigubr
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behavioural factors and family history of component6]
defining criteria for MetS in the first, second atturd
degree relatives. However, some respondents wérerei [7]
reluctant to give correct information regarding fgm
history of hypertension, diabetes mellitus, abdahin
obesity and/or stroke. Some respondents were n@ s 8]
whether their relatives were afflicted by the cardi
metabolic disease or not. This could have led spaoase
acquiescence, social desirable response and taaall In
order to minimize recall biases the questions werf\g]
structured in a manner that will enable the redearobtain
information relevant to the objectives of the studiis
objectivity was also maintained by not fielding haeding
qguestions. The researchers ensured that questieres not
ambiguous or presented to the respondents in suaty @as
to communicate different meanings that could gdeera
inaccurate and inconsistent responses.

Furthermore, the assessment for the behaviourtl ris
factors of alcohol consumption, tobacco use ants diere
not quantitative as regards the metabolic relevaote [11]
occasional or rarely use of alcohol or tobacco or
consumption of dietary fruits and vegetables whicay
not predispose to MetS.

[10]

[12]
6. Conclusion

This study has shown that MetS exist among theystud3)
population and was significantly associated witd abe
>40 years, female sex, family history of hypertensamd
physical inactivity. The most significant predicteariable
was physical inactivity. NHIS patients in therpary care [14
clinic should be the focus of primary and secondary
preventive interventions for MetS.

[15]
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