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Abstract

Background

Chronic noncommunicable diseases (NCDs) have emerged as a huge global health prob-
lem in low- and middle-income countries. The magnitude of the rise of NCDs is particularly
visible in Southeast Asia where limited resources have been used to address this rising epi-
demic, as in the case of Indonesia. Robust evidence to measure growing NCD-related bur-
dens at national and local levels and to aid national discussion on social determinants of
health and intra-country inequalities is needed. The aim of this review is (i) to illustrate the
burden of risk factors, morbidity, disability, and mortality related to NCDs; (ii) to identify exist-
ing policy and community interventions, including disease prevention and management
strategies; and (iii) to investigate how and why an inequitable distribution of this burden can
be explained in terms of the social determinants of health.

Methods

Our review followed the PRISMA guidelines for identifying, screening, and checking the eli-
gibility and quality of relevant literature. We systematically searched electronic databases
and gray literature for English- and Indonesian-language studies published between Jan 1,
2000 and October 1, 2015. We synthesized included studies in the form of a narrative syn-
thesis and where possible meta-analyzed their data.

Results

On the basis of deductive qualitative content analysis, 130 included citations were grouped
into seven topic areas: risk factors; morbidity; disability; mortality; disease management;
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interventions and prevention; and social determinants of health. A quantitative synthesis
meta-analyzed a subset of studies related to the risk factors smoking, obesity, and
hypertension.

Conclusions

Our findings echo the urgent need to expand routine risk factor surveillance and outcome
monitoring and to integrate these into one national health information system. There is a
stringent necessity to reorient and enhance health system responses to offer effective, real-
istic, and affordable ways to prevent and control NCDs through cost-effective interventions
and a more structured approach to the delivery of high-quality primary care and equitable
prevention and treatment strategies. Research on social determinants of health and policy-
relevant research need to be expanded and strengthened to the extent that a reduction of
the total NCD burden and inequalities therein should be treated as related and mutually rein-
forcing priorities.

Introduction

TheeightMillennium DevelopmentGoals(MDGs) havefor alongtime governedhe global
public healthagenday determiningfunding priorities and steeringthe actionsof ministries,
healthcarenstitutions,andinternationalnon-governmentabrganizationg1]. Regrettably,
eventhoughchronicnoncommunicablalisease@NCDs)werealreadythe world'sleading
causeof deathanddisabilityin 1990(the health-relatedaselindor the MDGs) [2], thesewere
not specificallyrecognizedr addresseith the MDG agendaNeglectinghe gravethreat
posedby NCDsto humanhealthand countries'economicdevelopmenin the MDG agenda
hasbeendescribedasa hugefailure of theinternationaldevelopmentommunity [3, 4]. In ret-
rospectthereis evidencehat especiallyn low- andmiddle-incomecountries(LMICs), the
rising burdenof NCDswasareasorfor the unequalprogressn achievinghe health-related
goalsjncluding maternalandchild healthimprovementsandthe reversabf gainsalready
madeon other MDGs, suchasthe eradicationof extremepovertyandhunger[5, 6].

Sincethen,theimportanceof developingobustevidenceof theincreasingglobalburdenof
NCDsandhelpingtransformcommitmentsinto actionhasbeencontinuouslyemphasized
sincethe disseminatiorof the2Global Strategyfor the Preventionand Control of Noncommu-
nicableDiseasesadoptedby the 53¢ World HealthAssemblyn 2000[7]. Further,equitable
approacheto the preventionandcontrol of NCDs,asmostprominently exemplifiedoy the
a25hby 25Goal°,playacentralrolein the UN-led discussioraboutthe post-2015ustainable
developmenagendd8, 9]. Theacutenessf thisissuds alsomirrored in the 2014updateof
the WHO GlobalStatusReporton NoncommunicableDiseasefl 0] andthe 2015GlobalBur-
denof Diseaseipdate[2], which both demonstrateéhe globalburdenof epidemiologicatran-
sitionstowardsNCDs.

Thesedatareveala growinganddisproportionateémpactof the NCD epidemicin particu-
lar on LMICs in which morethanthreequartersof cardiovascularanddiabetes-related
deathsnearly90%of deathdrom chronicrespiratorydiseasesnd morethantwo thirds of all
deathdrom canceroccur[10]. Themagnitudeof the riseof NCDsis particularlyvisiblein
SoutheasAsiawherestill only limited resourcesiavebeenusedto addresgherising NCD epi-
demicand healthinequalitied11]. Similarto other LMICs, in Indonesiasocialdeterminants
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of healthandintra-countryinequalitiesn healthhavenot receivecexplicitattentionin
nationaldiscussionsindthis createdlifficultiesin formulatingandimplementingactionsthat
reducehealthdisparitiesand helpto lessenhetotal burdenthat NCDsinflict on humansuf-
feringandthe socioeconomistructureof the country.

Currently,acomprehensivandcritical reviewof NCD-relatedevidencewith afocuson
healthinequalitiesdoesnot existfor Indonesialn light of this, a systematiceviewof relevant
literaturewasundertakenwith the aimsof: (i) illustratingthe burdenof risk factors morbidity,
disability,andmortality relatedto NCDs;(ii) identifying existingpolicy andcommunityinter-
ventions,ncluding diseas@reventionand managemenstrategiesand (iii) investigatinghow
andwhy aninequitabledistribution of this burdencanbeexplainedn termsof the social
determinantsf health.

Methods
Data sources

Weretrievedcitationsthrough a systematiceviewof relevantpeer-reviewedesearctarticles
andnon-peer-reviewegrayliteraturereports.In the absencef any2gold standard%or rigor-
oussystematigrayliteraturesearchmethodswefollowedandcombinedseverattrategies

to identify relevantgrayreportsfor our systematiceview.Thegrayliteraturewasretrieved
through (i) manualtargetedveb-basedearchesf homepagesf major nationallindonesian
governmentalnstitutions (i.e.NIHRD, the Nationallnstitute of HealthResearcland Devel-
opmentwithin the Ministry of Health;BAPPENASthe Ministry of NationalDevelopment
Planning,Statisticdndonesia)andinternationalnongovernmentabrganizationge.g.the
World HealthOrganizationthe World Bank);(ii) pursuingreferencesf referencesia2snow-
balling®from thereferencdistsandbibliographiesf the reportsidentified throughthefirst
strategyandthe peer-reviewearticlesidentifiedin PubMedj(iii) personaknowledgeusing
the expertiseof theauthors.In our review,wefollowedlargelythe Praguedefinition of graylit-
erature which definesit as®?manifold documenttypesproducedon all levelsof government,
academicdyusinesandindustryin print andelectronicformatsthat areprotectedby intellec-
tual propertyrights, of sufficientquality to becollectedand preservedy library holdingsor
institutional repositoriesput not controlledby commercialpublishers.e.,wherepublishingis
not the primary activity of the producingbody[12]. To accountfor the largeheterogeneityf
grayliteraturein termsof outletcontrol and sourceexpertisewe usedonly so-called* tier
grayliterature,whichdemandssignificantretrievabilityand credibility [13]. We considered
thefollowing instantiationsbooksandbook chaptersdissertationspublicationsfrom govern-
mentalagenciegpolicy documentsthink tank publications reportsfrom NGOsand consult-
ing firms, committeereports,reportsfrom funding agenciegprogramevaluatiorreports,
working anddiscussiorpapersreportson websites.

We supplementedhe grayliteraturesearchewith electronicdatabassearcheperformed
in PubMed(www.ncbi.nlm.nih.gov/pubrad)andin the electronicjournal 2Buletin Penelitian
SistenKesehatanfBulletin of HealthSystenResearchttp://ejournal.litbang.dpkes.go.id),
whichis anIndonesianopen-accegsurnal publishedoy the NIHRD since1997.

Weran 17 separatsearches the PubMeddatabasesingthe following searcltermsto
identify English-and Indonesian-languagpeer-reviewearticlespublishedoetweer01/01/
2000and01/10/2015%chronic disease®R 2noncommunicablelisease®cancer®2diabetes®,
acardiovasculadisease®R2stroke®OR2myocardialinfarction®, 2chronic obstructivepulmo-
nary disease®R2lung disease®high blood pressureOR 2hypertension®2overweight®OR
3obesity® 2dyslipidemia®2cholesterol®?smoking®OR2tobacco®2alcohol®,2exerciseOR
aphysicalactivity®, 2food habits?OR 2unhealthydiet®, 2disability®, 2activitiesof daily living®
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OR2ADL?°, afunctional health® 2multimorbidity® OR&comorbidity®, AND 2Indonesia®We
appliedboth keywordsearcheandMeSHterm (MedicalSubjecHeadings)}searcheandused
the BoolearoperatorfOR and AND to combinesearchterms.Correspondingranslationsof
theabovetermsinto the Indonesianlanguagevereusedto searchor relevantindonesian-lan-
guagearticlesin the Bulletin of Health SystenResearchlhejournal providesEnglishtransla-
tions of thetitlesand abstract®f its publicationsandwith five of the authorsbeinglndonesian
nativespeakergheteamhadthe necessarlanguageproficiencyto critically appraisehe non-
Englishfull-texts.

Study selection

This systematiceviewincludedarticlesand grayreportsthat examinedhe differentialeffects
of socialdeterminantson mortality, morbidity, or disability stemmingfrom oneor severabf
the WHO's priority NCDs, i.e.cancercardiovasculadiseaseshronic obstructiverespiratory
diseasegnddiabetesaswell astheir commonmaodifiablebehavioratisk factors(e.g.tobacco
smoking,harmful useof alcohol,unhealthydieting,and physicalinactivity) andbiologicalrisk
factors(e.g.hypertensionpverweight/obesitygr acombinationof risk factorslike the cardio-
metabolicsyndrome) We includedoutcomeghat wereself-reportedself-reportedioctor
diagnosedor measuredvithin the study.We alsoconsideredarticlesandreportsfocusingon
policy or communityinterventions,ncluding diseas@reventionand managemenstrategies.
We choseo usethe commencingdateJanuaryl, 2000becaus¢he literatureand dataavail-
ability on NCDsin Indonesiahasbeenon therisesincethe early2000s.

In orderto identify relevantcitationsfor inclusion,two levelsof screeningvereusedFirst,
titles,abstractsand keywordswverescreenedccordingto the eligibility criteriamentionedin
Tablel. Fulfilling only oneexclusioncriterion wassufficientto excludean articleor report
from thisreview.In the secondevel full textarticlesor reportsmeetingthefirst screening

Table 1. Exclusion criteria.

Formali ties: - Published before 01/01/2000
- Written in a language other than English or Indonesian
- Studies with serious ethical issues
- Studies/data published in more than one paper (duplicates) (only for the meta-
analysis)
- Studies that failed the critical appraisal
- Gray literature with moderate or low retrievability and credibility

Study - Study setting does not include Indonesia
Populatio n: - Study was conducted among populations of Indonesian origin residing outside of
Indonesia

- Study employed no representative population sample
- For studies that include both pediatric and adult populations and where it is not
possible to extract data for adults separately

Study Design: - Purely clinical or experimental study design; clinical or treatment guidelines; case
reports
- Economic evaluation studies
- Synthesis research papers such as systematic reviews and meta-analyses
- Methodology papers (validation studies, mathematical model testing, etc.)
- Editorials, commentaries, opinion pieces, or letters

Outcome : - Oral health
- Mental health
- Pediatric NCDs (e.g. juvenile type-1 diabetes mellitus, childhood leukemia, etc.)
- Gestational conditions (e.g. diabetes, hypertension, etc.)
- Developmental disabilities, mental disabilities, accident-related disabilities

Relatedn ess: - Analysis does not address any differential effects regarding one or more social
determinants of health, health inequalities or inequities, or disadvantaged or vulnerable
population.

https://abi.org/10.1371djurnal.por.0179186.t0D
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levelwereobtainedandevaluatedTheinitial screeningdataextraction,andquality assess-
mentweredoneindependentlyby onereviewer(JS)and checkedy asecondeviewerNN).
Disagreementweresettledby consensusvith the other co-authorsThereferencenanage-
mentsoftwareEndNoteVersionX6 (ThomsonReutersNY, USA)wasusedto import and
manageall literaturefor thisreview.

Our PubMedsearchreturnedatotal of 3,04%articles After applyingthefirst levelof screen-
ing (= titles,keywords abstracts)391articleswereidentified aspotentiallyrelevantWhen
applyingthe secondscreeningevel(= full texts),106articleswereidentified ascloselyrelated
andwereincludedfor dataextractionandanalysi§14+119]Fromtheinitial 27 articlesidenti-
fiedin the Indonesianjournal Bulletin of Health SystenResearchyeincluded14in this
review[120+133]Additionally, 10out of 14 grayreportswereaddedthroughhandsearches
[134+143]Thewholeflow diagrampresentinghe selectiorproces®f thefinal 130included
citationsis shownin Fig 1.

Data extraction

In thiswork, asynthesi®f two commonframeworksn socialepidemiologyservedaspoints
of departurethe DisablemenProcessnodelby VerbruggeandJettd144]andthe WHO

Fig 1. PRISMA flow diagram for bibliographic search.
https://abi.org/10.1371durnal.por.0179186.90L
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SociaDeterminantsof HealthInequalitiesmodel[145]. Thefirst focusedargelyon the bio-
medicalproces®f healthchangeij.e.from risk factorexposureo mortality viapathology,
impairment,function loss,anddisability. Thelatter,however seekdo integrateevidencehat
links aninterrelatedsetof social-behavioratomponentqi.e.structuralandintermediary
determinants}o explaininequalitiesandinequitiesduring the disablemenprocesg$146].
Guidedby thesetwo frameworkswe createcand piloted our dataextractionform on tenran-
domly selectedrticles We thenextractedhe following information from eacheligiblearticle
andreportin orderto systematicallpssesthe data:first author'sname publicationdate title,
studysetting(s) year(s)of datacollection,studydesignand analysisnethods samplesize
including ageand sexdistributions,disablemenprocesgactorsaddresseth study,typeof
socialdeterminantof healthadjustedor in the analysegnain resultsor conclusions.

We assesséthe quality of quantitativeobservationastudiesusingthe point systenfrom
the Newcastle-Ottaw&caldNOS)[147]. TheNOSprovidesaseparatdool for cross-sectional,
cohort,andcase-controstudies Studiescould scorea maximumof nine points.A higher
point scorecorrelatedwith alowerrisk of biasin theindividual studiesQualitativestudies
wereassessaasingthe Critical AppraisalSkillsProgram(CASP)[148,149].Qualitativepapers
canreceivehefollowing threecategoriesegardingtheir quality criteria:@clearlymet®, 2clearly
not met®and2unclear®.Grayreportswereevaluatedisingthe AACODSchecklistwhich
highlightsthe areasf Authority, Accuracy CoverageQbjectivity,Dateand Significance
[150].

We analyzedhe majority of selecteditationsusingdeductivecontentanalysiswhichis a
widelyusedresearchiechniquein publichealth[151]. This methodis usedwhenthe structure
of analysigs alreadyoperationalizean the basisof an existingframework.This methodis
ableto dealwith largetextualdataandthe analysigprovidesan opportunity to makereplicable
andvalidinferencegrom datato their contextandto constructpracticalandcorroborating
evidencdo guidepolicy[152]. Dueto the heterogeneitpf outcomesandresultsacrosstudies,
manyof our resultsarepresentedn the form of anarrativesynthesisA meta-ethnography
wasnot meaningfulbut whereveipossiblavemeta-analyzedatafor certainrisk factorsusing
arandom-effectsneta-analysisnodel.Dueto datalimitations, weonly calculategooled
prevalenc€95%CIs) and meangSD)by meta-analysigvhereat leasffive studieswereavail-
able Heterogeneityamongstudiesvasassessedith the Cochranechi-squarg(X?) andfurther
quantifiedby 12 [153]. Statisticakignificancavasdefinedat p<0.05. Publicationbiaswas
testedby usingthe Beggand Eggetrtests All analysesveredoneusing in STATAVer-
sion12(StataCorporation,CollegeStation,Texas|JSA). The PRISMAStatemen{Preferred
Reportingltemsfor Systemati®keviewsand Meta-Analysisvith afocuson healthequity)
[154] guidedthe methodsof this work. No protocolwasregistered.

Results
Research and bibliometric characteristics

The systematicearchegieldedl,783nonduplicatecitationsof which 130(7%)metour eligi-
bility criteria. All werepublishedbetweerthe years2000and 2015usingdatacollectedat the
earliestin 198%ndatthelatestin 2013 Thenumberof datacollectionsaswellaspublications
increasecatonsiderabhduring the pastfive to tenyearsjndicating the growingimportanceof
NCDsin public healthandepidemiologicatesearchn IndonesiaHoweverwhiletherehas
beenasteadyincreasen citationsusingquantitativemethodssince2000,it isonly in recent
yearg2010onwards)that qualitativestudieson NCDshaveemergedOf the 130includedcita-
tions, nine usedqualitativeresearctdesigng52,59,74,77,88,92,93,100,117],two utilized
mixedmethodologie$47,113],and severfocusedn the projectdesignor evaluationof risk
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factorinterventionsor NCD prevention[30,51,57,61,65,78,86]. Tenof the citationswere
basedn grayreports[134+143]Thevastmajority employedjuantitativemethods(n = 102)
[14+2931+4648+5053+5658,60,62+6466+73,/5,76,79+8587,89+9194+99,101+112,
114+116118+133]Amongthesewvere84cross-sectionaten cohort,andeightcase-control
studiesFifty studiesperformedprimary datacollectionanostlyin hospital-basedettingsThe
majority usedcommunity-basear population-basedecondangatasetssuchasfrom the
PurworejoHealthand DemographicSurveillanceite(HDSS) IndonesianFamilyLife Surveys
(IFLS),NationalBasicHealthResearclstudiegRiskesdasNational Socio-Economitiouse-
hold SurveygSusenaspr the WHO STEPwisapproacho Surveillanc€ STEPS)Samplesizes
rangedfrom 18strokesurvivorsin aqualitativestudyin CentralAceh[59, 77]to asampleof
664,19¢peopleparticipatingin the 2007Riskesdastudy[127]. Themajority of studiesincluded
bothwomenandmen;afewfocusecbn sex-or gender-specifissuesandincludedonly one
group.With regardto the authors'affiliation, in 53%0f all caseshefirst authorwasbasedn
Indonesiawhile this appliedto only 37%of thelastauthors Whenthefirst or lastauthorswere
not basedat anIndonesianinstitution, more oftenthannot (79%)the authorwasbasedn a
high-incomecountry suchasthe USA,Swedengr the NetherlandsOn the basisof deductive
contentanalysisthe 130includedcitationsweregroupedinto severtopic areas(1) risk factors,
(2) morbidity, (3) functionallimitations and disability,(4) mortality, (5) diseasenanagement,
(6) interventions preventionand managementand (7) socialdeterminantsof health;anover-
viewof thisis providedin Fig 2. A final quantitativesynthesisneta-analyzed subsebf 12 stud-
iesrelatedto the mostcommonNCD risk factors:smoking(n = 7)[28,40,46,65,99,101,123],
hypertensionn = 5)[28,40,46,65,134],andobesity(n = 7) [15, 28,35,46,65,67,119].Read-
erspleasaotethatacitation could belongto morethan onetopic area.

Risk factors

Seventy-threeitationsfocusedn behaviora(tobaccasmoking,alcoholconsumption physi-
calinactivity, unhealthydiet) andbiological(overweight/obesityhypertensionyisk factorsfor
NCDs[14,15,18+2426+2931,33,35,37,40,42+5053,60,62,64,65,67+71,79,80,84,85,
89,96+99101,102,104,111,112,117,119,122,123,125,126,128+140142,143,155].
Themostcommonlystudiedbehavioratisk factorwasthe useof tobaccan the form of
cigarettesmoking.We found severahationalestimate$or smokingprevalencdérom different
datasourcesWhile thesearenot directly comparabldo eachother,theydo still confirm the
relativehigh prevalencef smoking(highestrecordedprevalencavas36%in 2011[140]),
especiallamongmen (highestestimatevas78%in 2001[134]) andanincreasevertime,
especiallyince2006[98,134,137+140142,143].

Fig 2. Summary of results showing the number of citations in each domain of the disableme nt
process.

https://abi.org/10.1371durnal.por.0179186.902
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Therewereseverastudiesfocusingon the associatiobetweersmokingand specific
chronicdiseasesuchaslung canceif45, 129],chronic obstructivepulmonarydiseases
(COPDs)[111], pre-diabete$96,130],diabeteg43, 70], undiagnosedliabete$60], coronary
heartdiseasefL8, 133],cardiovasculadiseasef’1,123],reoccurringmyocardialinfarction
[23], andstroke[22]. Somestudiesfocuseddn specificgroupsof smokerssuchaswomen
[125],diabetegatients[47], and physiciang33]. A fewstudieseportedon the useof smoke-
lesstobaccd101], betelquid chewing[89], or morerecentlythe useof electroniccigarettes
[112].

Only averyfewstudiesareavailableon the harmful useof alcoholandits associationsvith
NCDs.Accordingto the 2001STEPSurvey,77%and 98%of allmenandwomenwereab-
stainerd134]. ThelatestRiskesdasurveyreportsanationalprevalencef 3%[136]whilea
subnationaktudyestimateshe prevalencef moderatedrinking to be6.3%{42].

Despitebeingamajor behavioratisk factorfor arangeof NCDs,studieson physicainac-
tivity amonglindonesianadultsarerare.Nationaldatasuggesa decliningprevalencef physi-
calinactivity from 32%in 2008[139]to 26%in 2013[142]. A subnationaktudyin Purworejo
HDSSshowghat menweremore physicallyactivethanwomen(26%vs.12%)andthatoccu-
pationalandtransport-relatedactivitiesweremore commonthan activitiesduring leisuretime
[44].

An inadequateandunhealthydietis stronglyassociate@ith awiderangeof NCDsanda
triggerfor further biologicalrisk factorsto developandadvanceOnly alittle information was
availableon behaviorabspect®f foodintakepatternsandfood choicesuchasfruit andvege-
tableconsumptionor unhealthysnackingandconveniencéood. Accordingto the Riskesdas
surveysthe majority of Indonesiang94%)did not consumean adequatemountof fruits and
vegetablesyhichisfive portionson severcontinuousdays.This did not significantlychange
betweer2007and2013[137,142].Alsothe STEPsurveysn the Depokcommunity showeda
lackof adequatdruit andvegetabléntake.Betweer2003and 2006 the numberof servings
perdayincreasedlightlyfrom 1.9to 2.1for fruits but remainedthe samefor vegetablegl.7
servingger day).However the numberof peoplewho atefive servingger dayslightly
increasedrom 14%in 2003to 18%in 2006[135,136].

Thereareseverastudieson diet-relatedrisk factorssuchaslipid profilesandbodyfat dis-
tributions [14,15,26,49,53,64], transfatty acids[68, 69], dyslipidemia[49], and metabolic
syndrome[19,27,37,62]. Thirteenstudiesprovidedinsightinto therisk factoroverweight/
obesity{20,21,48,67,79,80,84,97,102,139,142,143,155].Nationaldataestimatethat 16+
21%of all Indonesianmenand 26+31%ef all womenwereoverweightalmost5%of thewhole
populationwasobesd97,139,142,143].We found two more studiesfocusingon bodymass
indexanddiabeteg67] and cardiovasculadiseasefL32]. Onestudyfocusedn underweight
asarisk factorfor coronaryheartdiseasef30]. We found onestudyfocusingon theincrease
of overweightand obesityamongBalinesavomenundergoingurbanizationandlifestyle
change$21] andthreestudiesfocusingspecificallyon the dualburdenof the malnutrition
phenomenonwhichappearsvhenpopulationsundergoarangeof demographi@andepidemi-
ologicaltransitions[20, 84,102]. Two studiesfocusedn the associatiorbetweeroverweight/
obesityandhypertensior{35,46]. TheWHO estimatedhatin 2008 ,37.4%of the wholepopu-
lation hadraisedblood pressureThelastSTEPsurveyin Depokfrom 2006estimateshe pro-
portionsof raisedsystolicand diastolicblood pressurdo be 23%and 11% respectively136].
A total of severstudiedocusedn blood pressureamongvaryingpopulationssuchasurban
women[104],rural adults[50], and overweightand normal-weightelderlypeople[31], and
amongpeoplewithout anti-hypertensivenedication[24]. Threestudiesfocusedn risk factors
andsocialdeterminantgfor hypertensior{117,126,128].Weidentified ten studieshat
focusedon severabf the above-mentionedbehaviorabndbiologicalrisk factorsandtheir
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Fig 3. Prevalenc e of smoking in Indonesia, 2000+2012.

https://abi.org/10.1371durnal.por.0179186.908

associationvith NCDssuchasstroke[22], coronaryheartdiseas¢122,133],myocardial
infarction [23], impairedglucosdoleranceanddiabete443,60,70,96,130,131].Four studies
lookedatthe frequentco-occurrencef risk factors so-callectlustering[28, 29,40] or patterns
[119].

After meta-analysisf severstudieswhich useddatacollectedbetweer?000and 2012[28,
40,46,65,99,101,123],weestimateda pooledprevalencef smokingof 34%(95%CI 19.14+
48.94)We observedhigh degreeof heterogeneityl2 = 100%p<0.001)with prevalence
ratesrangingfrom 1.4%to 87%.Fig 3 showshat the prevalencef smokingdifferedsignifi-
cantlybetweermenandwomen.Dueto datalimitations wewerenot ableto stratifyby any
otherdeterminantsHoweverwepresenthe databasedn the yearof datacollectionwith a
cutoffin theyear2001whenindonesia'slecentralizatioriook place Decentralizatiorradically
transformedthe country'spolitical systemshifting autonomyanddecision-makingooweron
keyfunctionsof state jncluding the provisionof healthcaretowardsthe districts.For both
menandwomen,the prevalencef smokingincreasedvertime from 61.5%and 3.4%before
2001to 64.5%and5.1%since2001 respectively-ig 4 showsasimilar trend with regardto
obesitywhich wasderivedafterpooling severstudiesusingdatacollectedbetweerl996and
2008[15,28,35,46,65,67,119].MeanBMI increasedollowing decentralizatiorin 2001for
bothmenandwomenfrom 20.9to 23.4and 21.8to 24.9 but womenatall timeshadahigher
BMI thanmen.ThepooledmeanBMI was22.4(SD21.6+£23.12 = 99%;p<0.001).Theesti-
matedpooledprevalencef hypertensiorwas24.6(24.1+25.1)Amongthefive studieqg28, 40,
46,65,134]that useddatafrom theyears2000to 2005 weobserved high degreeof heteroge-
neity (12 = 99%;p<0.001)with ratesrangingfrom 8.6%to 28.9%In contrastto smokingand
obesity Fig 5 showshatthe prevalencef hypertensiorvariedlessbetweemrmenandwomen
andshowedadecreasindgrend after2001for both sexesi,e.from 24.8and26.7to 17.2and
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Fig 4. Mean BMI in Indon esia, 1996+2008.

https://abi.org/10.1371durnal.por.0179186.94

Fig 5. Prevalenc e of hypertensi on in Indon esia, 2000+2005.

https://i.org/10.1371durnal.por.0179186.906
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