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CATASTROPHIC HEALTH EXPENDITURE AND ITS ASSOCIATED FACTORS AMONG 

ADULT CANCER PATIENTS IN HOSPITAL UNIVERSITI SAINS MALAYSIA 

ABSTRAK 

Latar belakang:ِPerbelanjaanِkesihatanِkendiriِ(OOP)ِyangِsangatِtinggiِdisebabkanِolehِ

rawatanِkanserِyangِmahalِdanِpenjagaanِyangِberpanjangan,ِmenimbulkanِrisikoِbesarِ

terhadapِberlakunyaِperbelanjaanِkesihatanِkatastrofikِ(CHE).ِPerbelanjaanِkesihatanِ

katastrofikِdalamِkalanganِisiِrumahِyangِterjejasِolehِkanserِbolehِmemusnahkanِ

keluargaِyangِsudahِmenghadapiِemosiِdanِcabaranِpsikologiِdiagnosisِdanِrawatanِ

kanser. 

Objektif:ِKajianِiniِadalahِbertujuanِuntukِmenentukanِproporsiِCHE danِmengenalِpastiِ

faktor-faktorِberkaitanِdengannyaِdalamِkalanganِpesakitِkanserِdewasaِdiِHospitalِ

UniversitiِSainsِMalaysia. 

Metodologi:ِSatuِkajianِkeratanِrentasِtelahِdijalankanِmelibatkanِ209ِpesakitِkanserِ

dewasaِyangِmendapatkanِrawatanِdiِwadِsertaِKlinikِOnkologiِdanِHematologi,ِِHospitalِ

UniversitiِSainsِMalaysiaِdariِDisemberِ2023ِhinggaِAprilِ2024.ِPesertaِdipilihِ

menggunakanِpensampelanِrawakِsistematikِdanِdataِdikumpulِmelaluiِwawancaraِ

bersemukaِyangِberpandukanِborangِsoalِselidik.ِBorangِsoalِselidikِtersebutِmerangkumiِ

bahagianِmengenaiِbutiranِsosiodemografi,ِmaklumatِpenyakit,ِisiِrumah,ِsertaِ

perbelanjaanِdanِpendapatan.ِPerbelanjaanِkesihatanِkatastrofikِdidefinisikanِsebagaiِ

perbelanjaanِkesihatanِyangِtidakِbolehِdituntutِkembali ِyangِmelebihiِ10%ِdaripadaِ

pendapatanِisiِrumah.ِAnalisisِregresiِlogistikِbergandaِdigunakanِuntukِmengenalِpastiِ

faktor-faktorِyangِberkaitanِdenganِCHE. 



xiv 

Keputusan:ِKajianِiniِmendapatiِbahawaِ15.3%ِpesertaِmengalamiِCHE.ِFaktor-faktorِyangِ

signifikanِberkaitanِdenganِCHEِtermasukِbangsa,ِtahapِpendidikan,ِstatusِGL,ِdanِstatusِ

pekerjaanِketuaِisiِrumah.ِPesakitِbukanِMelayuِmempunyaiِ6.63ِkaliِgandaِ

kebarangkalianِuntukِmengalamiِCHEِberbandingِpesakitِMelayuِ(p-value=0.013,ِ95%ِCI:ِ

1.49,29.57).ِPesakitِdenganِpendidikanِsekolahِrendahِmempunyaiِ9.56ِkaliِgandaِ

kebarangkalianِuntukِmengalamiِCHEِberbandingِmerekaِdenganِpendidikanِtinggiِ(p-

value=0.005,ِ95%ِCI:ِ2.01,45.57).ِPesakitِtanpaِGLِadalahِ4.81ِkaliِlebihِmungkinِ

mengalamiِCHEِberbandingِmerekaِyangِmempunyaiِGLِ(p-value=0.008,ِ95%ِCI:ِ

1.51,15.34).ِIsiِrumahِyangِketuanyaِtidakِbekerjaِmempunyaiِ6.55ِkaliِgandaِ

kebarangkalianِuntukِmengalamiِCHEِberbandingِmerekaِyangِketuaِrumahnyaِbekerjaِ(p-

value=0.014,ِ95%ِCI:ِ1.46,29.35). 

Kesimpulan:ِKajianِiniِmenyorotiِfaktor-faktorِsosiodemografiِdanِisiِrumahِyangِsignifikanِ

menyumbangِkepadaِperbelanjaanِkesihatanِkatastrofikِdalamِkalanganِpesakitِkanserِ

dewasaِdiِHospitalِUniversitiِSainsِMalaysia.ِPenemuanِiniِmenekankanِkeperluanِuntukِ

intervensiِyangِdisasarkanِbagiِmengurangkanِbebanِkewanganِpadaِpesakitِkanser,ِ

terutamaِyangِmemberiِfokusِkepadaِpendidikan,ِpekerjaan,ِdanِmekanismaِsokonganِ

kewangan. 

Kata Kunci:ِPerbelanjaanِkatastrofik,ِpesakitِkanserِdewasa,ِperbelanjaanِkesihatanِ

sendiri,ِperlindunganِkesihatanِsejagatِ,ِHospitalِUniversitiِSainsِMalaysia 
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CATASTROPHIC HEALTH EXPENDITURE AND ITS ASSOCIATED FACTORS AMONG 

ADULT CANCER PATIENTS IN HOSPITAL UNIVERSITI SAINS MALAYSIA 

ABSTRACT 

Introduction:ِHighِout-of-pocketِ(OOP)ِhealthِexpendituresِdueِtoِcostlyِtreatmentsِandِ

prolongedِcare,ِposesِaِsubstantialِriskِofِcatastrophicِhealthِexpenditureِ(CHE)ِforِ

households.ِCatastrophicِhealthِexpenditureِamongِhouseholdsِaffectedِbyِcancerِcanِbeِ

devastatingِforِfamiliesِalreadyِfacingِtheِemotionalِandِpsychologicalِchallengesِofِcancerِ

diagnosisِandِtreatment. 

Objective: TheِpurposeِofِthisِstudyِwasِtoِdetermineِtheِproportionِofِCHEِandِitsِ

associatedِfactorsِamongِadultِcancerِpatientsِatِHospitalِUniversitiِSainsِMalaysia. 

Methodology:ِAِcross-sectionalِstudyِwasِconductedِwithِ209ِadultِcancerِpatientsِatِ

HospitalِUniversitiِSainsِMalaysiaِfromِDecemberِ2023ِtoِAprilِ2024.ِParticipantsِwereِ

selectedِusingِsystematicِrandomِsamplingِandِdataِwereِcollectedِthroughِguidedِface-to-

faceِinterviews.ِTheِproformaِusedِincludedِsectionsِonِsociodemographicِdetails,ِdiseaseِ

information,ِhouseholdِdetails,ِandِexpenditureِandِincome.ِTheِprimaryِoutcomeِwasِtheِ

proportionِofِpatientsِexperiencingِCHE,ِdefinedِasِout-of-pocketِ(OOP)ِhealthِexpensesِ

exceedingِ10%ِofِhouseholdِincome.ِMultipleِlogisticِregressionِanalysisِwasِemployedِtoِ

identifyِfactorsِassociatedِwithِCHE. 

 

 

Results:ِTheِstudyِrevealedِthatِ15.3%ِofِtheِparticipantsِexperiencedِCHE.ِSignificantِ

factorsِassociatedِwithِCHEِincludedِethnicity,ِeducationِlevel,ِGLِstatus,ِandِtheِ

employmentِstatusِofِtheِhouseholdِhead.ِNon-Malayِpatientsِhadِ6.63ِtimesِtheِoddsِofِ
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experiencingِCHEِcomparedِtoِMalayِpatientsِ(p-value=0.013,ِ95%ِCI:ِ1.49,29.57).ِPatientsِ

withِprimaryِschoolِeducationِorِbelowِhadِ9.56ِtimesِtheِoddsِofِexperiencingِCHEِ

comparedِtoِthoseِwithِtertiaryِeducationِ(p-value=0.005,ِ95%ِCI:ِ2.01,45.57).ِPatientsِ

withoutِGLِwereِ4.81ِtimesِmoreِlikelyِtoِexperienceِCHEِthanِthoseِwithِGLِ(p-

value=0.008,ِ95%ِCI:ِ1.51,15.34).ِHouseholdsِwhereِtheِheadِwasِunemployedِhadِ6.55ِ

timesِtheِoddsِofِexperiencingِCHEِcomparedِtoِthoseِwithِemployedِheadsِ(p-

value=0.014,ِ95%ِCI:ِ1.46,29.35). 

Conclusion:ِTheِstudyِhighlightsِsignificantِsociodemographicِandِhouseholdِfactorsِ

contributingِtoِCHEِamongِadultِcancerِpatientsِinِHospitalِUniversitiِSainsِMalaysia.ِTheseِ

findingsِemphasizeِtheِneedِforِtargetedِinterventionsِtoِmitigateِfinancialِburdensِonِ

cancerِpatients,ِparticularlyِfocusingِonِeducation,ِemployment,ِandِfinancialِsupportِ

mechanisms. 

Keywords:ِCatastrophicِhealthِexpenditure,ِadultِcancerِpatients,ِout-of-pocketِhealthِ

expenditure,ِUniversalِhealthِcoverage,ِHospitalِUniversitiِSainsِMalaysia 

 

 

CHAPTER 1  

 

INTRODUCTION 

1.1 Introduction 

1.1.1 Out-of-pocket and catastrophic health expenditures  

TheِWorldِHealthِOrganizationِdefinesِout-of-pocketِ(OOP)ِhealthِexpendituresِasِ

paymentsِmadeِbyِindividualsِandِhouseholdsِdirectlyِtoِhealthcareِprovidersِatِtheِtimeِ

ofِserviceِwhichِareِnotِreimbursedِbyِhealthِinsuranceِorِotherِfinancialِmechanismsِ



2 

(WHO,ِ2023).ِTheseِexpendituresِincludeِpaymentsِforِbutِnotِlimitedِto,ِmedication,ِ

medicalِdevices,ِprocedures,ِandِvariousِhealthcareِservicesِmedicalِgoodsِandِservices,ِ

bothِformalِandِinformal,ِbutِexcludeِpremiumsِpaidِtoِhealthِinsurance.ِHighِOOPِhealthِ

expendituresِcanِhaveِsevereِconsequencesِforِpatientsِandِhouseholds,ِpotentiallyِ

pushingِthemِintoِpovertyِorِsignificantlyِaffectingِtheirِstandardِofِliving.ِStatistically,ِ97ِ

millionِpeopleِwereِimpoverishedِdueِtoِOOPِhealthِexpendituresِinِ2015ِ(Zhangِetِal.,ِ

2023). ِWorldwideِdataِshowedِthatِtheِproportionِofِimpoverishedِandِfurtherِ

impoverishedِdueِtoِOOPِhasِsignificantlyِincreasedِbasedِonِtheِrelativeِpovertyِline,ِ

fromِ11.8%ِ(752ِmillion)ِinِ2000ِtoِ16.7%ِ(1295ِmillion)ِinِ2019ِ(WHO,ِ2023).  

HighِlevelsِofِOOPِexpendituresِexceedingِaِcertainِthreshold,ِtypicallyِ10%ِofِ

totalِhouseholdِincomeِorِ40%ِofِnon-foodِexpendituresِcanِindicateِlimitedِfinancialِ

protectionِinِaِhealthِsystem,ِpotentiallyِleadingِtoِfinancialِhardshipِorِCHEِ(Xuِetِal.,ِ

2005).ِCatastrophicِhealthِexpenditureِisِaِsignificantِobstacleِtoِachievingِuniversalِhealthِ

coverageِ(UHC),ِasِitِcanِleadِtoِfinancialِhardshipِandِpoverty,ِultimatelyِunderminingِtheِ

effectivenessِofِhealthcareِsystems.ِTheِsignificanceِofِCHEِisِunderscoredِbyِitsِ

designationِasِtheِindicatorِusedِtoِmeasureِTargetِ3.8.2ِofِtheِSustainableِDevelopmentِ

GoalsِtowardsِachievingِUHCِbyِ2030.ِThisِtargetِspecificallyِcallsِforِensuringِuniversalِ

healthِserviceِcoverageِwithoutِexposingِhouseholdsِandِindividualsِtoِfinancialِrisksِ

(WHO,ِ2023).ِ 

TheِglobalِprevalenceِofِCHEِhasِexperiencedِaِsubstantialِincreaseِfromِ2000ِtoِ

2019.ِAccordingِtoِrecentِreports,ِtheِprevalenceِofِCHEِinِ2019ِwasِapproximatelyِ13.5%,ِ

whichِtranslatesِtoِoverِ1.04ِmillionِindividualsِworldwideِwhoِfacedِfinancialِhardshipِ

dueِtoِhealthcareِcostsِِ(WHO,ِ2023).ِThisِwasِanِincreaseِfromِtheِ9.6%ِprevalenceِinِ

2000,ِwhichِaffectedِalmostِ588ِmillionِpeopleِ(Wagstaffِetِal.,ِ2018).ِTheِoccurrenceِofِ

CHEِvariesِbetweenِcountries.ِTheِprevalenceِofِCHEِinِdevelopedِnationsِlikeِSweden,ِtheِ
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UnitedِKingdom,ِCanada,ِFrance,ِandِGermanyِisِreportedِtoِbeِrelativelyِlowِandِbelowِ

0.5%ِ(Xuِetِal.,ِ2003).ِHowever,ِtheِMedicalِExpenditureِPanelِSurveyِinvolvingِ130ِmillionِ

householdsِinِtheِUSِreportedِtheِprevalenceِofِCHEِwasِconstantِatِ4.7%ِ(95%ِCI:ِ3.8,5.6)ِ

inِ2008ِandِ4.4%ِ(95%ِCI:ِ3.6,5.3)ِinِ2018ِ(Hongِetِal.,ِ2022).ِNevertheless,ِCHEِwasِmoreِ

commonِinِlessِdevelopedِnations.ِMostِindividualsِwhoِexperiencedِtheِCHEِwereِfromِ

low-incomeِnationsِthatِlackedِaِprepaymentِhealthِfinancingِmechanismِandِreliedِ

primarilyِonِOOPِcomparedِtoِdevelopedِcountriesِwhichِappliedِeffectiveِhealthِfinancingِ

approaches,ِsuchِasِsocialِhealthِinsuranceِorِpopulation-basedِtax-fundedِhealthِsystemsِ

(Gargِetِal.,ِ2009). 

Malaysia,ِaِnationِwhereِtheِpublicِhealthcareِsystemِreliesِheavilyِonِfundingِ

fromِtaxation,ِrecordedِOOPِexpendituresِthatِaccountedِforِ35.1%ِofِtheِtotalِhealthِ

expenditureِinِ2021ِ(MNHA,ِ2023).ِNevertheless,ِtheِprevalenceِofِCHEِwasِminimal,ِ

amountingِtoِaboutِ1.5%ِinِtheِyearِ2019ِ(WHO,ِ2023).ِThisِwasِattributedِtoِtheِmajorityِ

ofِtheِOOPِexpenditureِoccurringِinِtheِprivateِhealthِsector,ِaccountingِforِ95.1%ِofِtheِ

totalِhealthِexpenditureِ(MNHA,ِ2023).ِTheِindividualsِwhoِutilisedِtheِprivateِhealthِ

sectorِprimarilyِconsistِofِindividualsِfromِhigherِincomeِbracketsِandِthoseِwhoِchooseِtoِ

participateِinِtheِprivateِhealthِinsuranceِscheme,ِthusِputtingِthemِlessِexposedِtoِCHE.  

1.1.2 Catastrophic health expenditure and cancer 

Cancerِisِaِcollectionِofِdiseasesِthatِoccurِinِanyِorganِorِtissueِofِtheِbody.ِItِhappensِ

whenِtheِcellِgrowsِabnormallyِ(dysplasia)ِandِmightِgrowِbeyondِtheِorganِitself,ِwhichِ

willِinvadeِorِspreadِtoِotherِadjoiningِorِdistantِorgansِِ(WHO,ِ2022).ِTheِaetiologyِofِ

cancerِisِcomplex,ِinvolvingِgeneticِmutation,ِlifestylesِthatِputِtheِindividualِatِriskِforِ

cancerِ(smoking,ِalcoholِconsumption,ِandِsedentaryِlifestyles),ِandِbacterialِinfection.ِ

Statistically,ِtheِprevalenceِofِcancerِinِtheِworldِforِtheِpastِfiveِyearsِwasِ50ِmillionِ

cases,ِwithِnewِcasesِreportedِaroundِ19ِmillionِcasesِ(WHO,ِ2021b).ِInِMalaysia,ِforِtheِ
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yearِ2020,ِtheِtotalِnumberِofِnewlyِdiagnosedِcancersِwasِ48,639ِpatients,ِwithِbreast,ِ

colorectal,ِandِlungِasِtheِtopِthreeِmostِcommonِcancersِِ(WHO,ِ2021a).ِInِ2019,ِcancerِ

causedِupِtoِ10ِmillionِdeathsِandِcontinuesِtoِbeِoneِofِtheِleadingِcausesِofِdeathِ

worldwideِ(Rothِetِal.,ِ2018;ِVosِetِal.,ِ2020).  

Cancerِaffectsِindividuals,ِhouseholds,ِhealthcareِproviders,ِtheِgovernment,ِandِ

stakeholdersِِ(Zhangِetِal.,ِ2023).ِTreatmentsِareِoftenِexpensiveِandِmayِnotِbeِfullyِ

coveredِbyِguaranteeِletterِorِhealthِinsurance,ِresultingِinِsignificantِfinancialِburdensِforِ

patientِ(Carreraِetِal.,ِ2018).ِFromِaِpatientِandِhouseholdِperspective,ِtheِeconomicِ

burdenِofِcancerِcomesِfromِtheِdirectِmedicalِandِnon-medicalِcosts,ِandِindirectِcosts.ِ

DirectِmedicalِcostِisِtheِformalِandِinformalِOOPِpaymentsِmadeِtoِobtainِpromotive,ِ

curative,ِrehabilitative,ِpalliative,ِandِlong-termِcareِasِdefinedِinِtheِClassificationِofِ

IndividualِConsumptionِaccordingِtoِPurposeِِ(UnitedِNations,ِ2018).ِDirectِnon-medicalِ

costsِareِtheِcostsِofِtransportation,ِfood,ِandِaccommodationِwhenِseekingِmedicalِcareِ

(Hessel,ِ2008)ِ.ِIndirectِcostِisِtheِcostِthatِpatientsِandِhouseholdsِfaceِdueِtoِtheِ

inabilityِtoِperformِtheirِworkِandِlossِofِemploymentِ(Aminuddinِetِal.,ِ2023).ِ 

CancerِtreatmentِsignificantlyِinfluencesِtheِlikelihoodِofِfacingِCHE.ِTreatmentsِ

suchِasِinnovativeِtherapies,ِchemotherapy,ِsurgery,ِradiationِtherapy,ِcanِallِleadِtoِhighِ

OOPِandِotherِdirectِnon-medicalِexpenses,ِwhichِcanِresultِinِfinancialِhardshipِforِ

patientsِandِtheirِfamilies.ِِAِstudyِonِOOPِamongِ189ِbreastِcancerِwomenِreceivingِ

outpatientِtreatmentِinِaِtertiaryِteachingِhospitalِinِKualaِLumpurِreportedِtheِOOPِ

expensesِforِtheseِwomenِwereِMYRِ1.04ِmillionِannuallyِcomprisingِofِadjuvantِtherapyِ

(30%),ِtraditionalِChineseِtreatmentِ(20.4%),ِchemotherapyِ(6.1%)ِandِequipmentِandِ

prosthesesِ(4.6%)ِ(Yusoffِetِal.,ِ2021).ِInِanotherِstudyِonِtheِdirectِandِindirectِcostِ

amongِcancerِpatientsِinِHospitalِKualaِLumpurِreportedِtheِmeanِtotalِcostِforِcancerِ

patientsِwasِMYR7955ِannuallyِ(Aminuddinِetِal.,ِ2023).  
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1.2 Problem Statement and Rationale of Study 

Theِincreasingِprevalenceِofِcancerِisِaِsignificantِhealthِproblemِthatِisِcontributingِtoِ

theِalarmingِtrendِofِhouseholdsِfacingِfinancialِinstabilityِ(Choiِetِal.,ِ2015).ِCatastrophicِ

healthِexpenditureِamongِhouseholdsِaffectedِbyِcancerِcanِbeِdevastatingِforِfamiliesِ

alreadyِfacingِtheِemotionalِandِpsychologicalِchallengesِofِcancerِdiagnosisِandِ

treatment.ِTheِproportionِofِCHEِamongِcancerِpatientsِinِMalaysiaِareِexceptionallyِhigh,ِ

withِreportedِratesِspanningِaِwideِrangeِofِ47.3%ِtoِ86.5%ِacrossِvariousِstudiesِ(Azzaniِ

etِal.,ِ2017;ِTingِetِal.,ِ2020;ِRamanِetِal.,ِ2022;ِPutehِetِal.,ِ2023).ِHowever,ِourِ

knowledgeِonِfinancialِconsequencesِofِthisِspecificِpopulationِinِtheِEastِCoastِofِ

Malaysiaِisِnoticeablyِlacking.ِAlthoughِpastِstudiesِhaveِprovidedِinsightsِintoِtheِ

proportionِandِfactorsِinfluencingِCHEِinِMalaysia,ِtheِmajorityِofِresearchِonِadultِcancerِ

patientsِwereِmostlyِconcentratedِinِtheِKlangِValleyِregion.  

Addingِtoِthisِlackِofِunderstandingِisِtheِpresenceِofِmethodologicalِdifferencesِ

inِcertainِstudies,ِwhereِtheِestimationِofِOOPِhealthِspendingِincludedِdirectِnon-

medicalِcosts,ِresultingِinِanِoverestimationِofِbothِOOPِandِCHE.ِTherefore,ِaddressingِ

theseِmethodologicalِdiscrepanciesِandِexpandingِtheِresearchِtoِincludeِgeographicalِ

contextِsuchِasِtheِEastِCoastِofِMalaysia,ِisِimperative. Addressingِtheseِresearchِgapsِisِ

extremelyِimportantِforِaccuratelyِevaluatingِtheِfinancialِdifficultiesِfacedِbyِadultِcancerِ

patientsِandِguidingِspecificِinitiativesِaimedِatِreducingِthisِburden.ِExaminingِhealthcareِ

spendingِpatternsِamongِseveralِdemographicِcohortsِandِgeographicalِareasِcanِofferِ

invaluableِperspectivesِforِpolicymakersِandِstakeholders.ِFurthermore,ِunderstandingِtheِ

proportionِandِdeterminantsِofِCHEِamongِcancerِpatientsِinformsِpolicyِandِplanningِ

effortsِtoِdevelopِmoreِeffectiveِhealthِfinancingِstrategies,ِensuringِthatِhealthcareِ

systemsِareِbetterِequippedِtoِaddressِtheِfinancialِneedsِofِpatientsِwithِcancer.  
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1.3 Research Questions 

1. Whatِisِtheِproportionِofِcatastrophicِhealthِexpenditureِamongِadultِcancerِpatientsِ

inِHospitalِUniversitiِSainsِMalaysia?  

2. Whatِareِtheِassociatedِfactorsِthatِcontributeِtoِcatastrophicِhealthِexpenditureِ

amongِadultِcancerِpatientsِinِHospitalِUniversitiِSainsِMalaysia?  

1.4 Research Objectives  

1.4.1 General objective 

ToِstudyِtheِproportionِofِCHEِandِitsِassociatedِfactorsِamongِadultِcancerِpatientsِinِ

HospitalِUniversitiِSainsِMalaysia.  

1.4.2 Specific objective 

1. ToِdetermineِtheِproportionِofِCHEِamongِadultِcancerِpatientsِinِHospitalِUniversitiِ

SainsِMalaysia.  

 

2. ToِdetermineِtheِassociatedِfactorsِofِCHEِamongِadultِcancerِpatientsِinِHospitalِ

UniversitiِSainsِMalaysia.  

1.5 Research Hypothesis 

Thereِareِsignificantِfactorsِ(sociodemographic,ِdiseaseِandِtreatment,ِandِhouseholdِ

factors)ِassociatedِwithِCHEِamongِadultِcancerِpatientsِinِHospitalِUniversitiِSainsِ

Malaysia.
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CHAPTER 2  

 

LITERATURE REVIEW 

Theِliteratureِreviewِwasِconductedِusingِuniversity-subscribedِdatabasesِandِmultipleِ

searchِenginesِavailableِonِtheِweb,ِsuchِasِPubMed,ِScopus,ِandِEbscohost.ِTheِ

literatureِsearchِwasِfilteredِtoِonlyِpublishedِmaterialsِbetweenِ2013ِtoِ2023.ِNumerousِ

searchingِstrategiesِwereِapplied,ِsuchِasِcombiningِtermsِwithِBooleanِoperatorsِ(AND,ِ

OR,ِNOT).ِTheِkeywordsِusedِduringِtheِsearchِwereِcatastrophicِhealthِexpenditure,ِout-

of-pocketِhealthِexpenditure,ِassociatedِfactors,ِdeterminants,ِdirectِmedicalِexpenditure,ِ

andِadultِcancerِpatients.  

2.1 Proportion of CHE among adult cancer patients 

TheِproportionِofِCHEِvariesِbetweenِdiseasesِasِitِdependsِonِtheِmedicationِcost,ِ

inpatientِandِoutpatientِservice,ِandِtreatmentِmodalityِtheِpatientِneedsِtoِundergo.ِ

CancerِisِoneِofِtheِmostِcommonِdiseasesِthatِputsِpatientsِatِriskِofِCHEِ(Doshmangirِetِ

al.,ِ2020).ِOnِaverage,ِ48%ِofِcancerِpatientsِexperiencedِCHEِaِyearِafterِdiagnosisِ

(Kimmanِetِal.,ِ2015). ِTheِprevalenceِofِCHEِvariesِsubstantiallyِacrossِcountries,ِwithِaِ

disproportionatelyِhigherِincidenceِofِCHEِaffectingِindividualsِinِlow-ِandِmiddle-incomeِ

nationsِcomparedِtoِthoseِinِhigh-incomeِcountriesِ(Doshmangirِetِal.,ِ2021).ِInِMalaysia,ِ

theِproportionِofِCHEِwasِ54.4%ِamongِadultِcancerِpatientsِattendingِthreeِtertiaryِ

hospitalsِinِKlangِValleyِinِ2022ِِ(Putehِetِal.,ِ2023).ِTheِproportionِofِpatientsِ

experiencingِCHEِvariedِsignificantlyِacrossِdifferentِtypesِofِcancer,ِincludingِcolorectal,ِ

urological,ِandِoralِcancer,ِwithِreportedِratesِrangingِfromِ47.3%ِtoِ86.5%ِinِvariousِ

studiesِ(Azzaniِetِal.,ِ2017;ِTingِetِal.,ِ2020;ِLiewِetِal.,ِ2022;ِRamanِetِal.,ِ2022). 
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2.2 Associated factors of CHE among adult cancer patients 

2.2.1 Sociodemographic factors 

2.2.1(a) Gender 

TheِrelationshipِbetweenِgenderِandِCHEِhasِyieldedِinconsistentِresultsِacrossِvariousِ

studies.ِAِstudyِinِSouthِKoreaِamongِhouseholdsِwithِcancerِpatientsِfoundِnoِsignificantِ

differenceِbetweenِgenderِandِtheِoccurrenceِofِCHEِ(pِ>ِ0.05)ِ(Choiِetِal.,ِ2014).ِ

Similarly,ِaِstudyِconductedِamongِadultِcancerِpatientsِatِtheِNationalِCancerِInstituteِ

alsoِshowedِnoِstatisticallyِsignificantِassociationِbetweenِgenderِandِCHEِ(pِ=ِ0.358)ِ

(Putehِetِal.,ِ2024).ِHowever,ِaِstudyِconductedِinِIndiaِamongِCOVID-19ِpatientsِwhoِ

wereِhospitalizedِfoundِaِnotableِassociation.ِTheِstudyِrevealedِthatِfemalesِwereِthreeِ

timesِmoreِlikelyِtoِexperienceِCHEِcomparedِtoِmalesِ(p-value=0.01,ِ95%ِCI:ِ1.31,7.30)ِ

(Gargِetِal.,ِ2022)ِ.ِThisِdisparityِcouldِbeِattributedِtoِgenderِinequality,ِwhichِoftenِleadsِ

toِsignificantِdiscrepanciesِinِearningsِbetweenِfemalesِandِmales,ِwithِwomenِgenerallyِ

earningِlowerِwagesِthanِmen.ِHowever,ِtheِmagnitudeِofِdisparityِvariesِamongِ

countriesِ(Estebanِetِal.,ِ2019). 

2.2.1(b) Ethnicity 

AِstudyِamongِoralِcancerِpatientsِinِOralِMaxillofacialِclinicsِinِtwoِhospitalsِinِMalaysiaِ

foundِthatِIndianِethnicityِisِaِpredictorِofِCHEِ(AORِ6.24,ِp=ِ0.046)ِ(Ramanِetِal.,ِ2022).ِ

Similarlyِinِanotherِstudyِinvolvingِ630ِcancerِpatientsِinِthreeِhospitalsِinِKualaِ

LumpurِandِSelangorِfoundِthatِIndianِpatientsِ(69%)ِwereِmoreِlikelyِtoِ

experienceِCHEِ(p-value=0.015)ِthanِotherِethnicitiesِ(Putehِetِal.,ِ2023).ِEthnicityِ

disparitiesِinِCHEِareِnotِlimitedِtoِspecificِregions.ِAِstudyِconductedِinِtheِUnitedِStates,ِ

utilisingِdataِfromِtheِMedicalِExpenditureِFinanceِSurveyِrevealedِthat,ِamongِtheِ

uninsuredِpopulation,ِNon-HispanicِBlackِindividualsِ(13%)ِandِHispanicِindividualsِ

(14.2%)ِwereِmoreِlikelyِtoِexperienceِCHEِcomparedِtoِNon-HispanicِWhiteِindividualsِ(pِ
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<ِ0.05),ِindicatingِaِpersistentِandِstatisticallyِsignificantِdisparityِinِhealthcareِfinancialِ

burdensِ(Lindeِetِal.,ِ2024).  

2.2.1(c) Age 

MostِstudiesِfoundِthatِolderِpatientsِwereِatِhigherِriskِofِCHEِthanِyoungerِcancerِ

patientsِ(Sunِetِal.,ِ2021b;ِRamanِetِal.,ِ2022).ِThisِdisparityِisِlargelyِattributedِtoِtheِfactِ

thatِolderِindividualsِareِoftenِlessِinvolvedِinِeconomicِactivities,ِthusِearningِlessِ

householdِincomeِ(Kimmanِetِal.,ِ2015).ِHowever,ِaِstudyِinِIranِshowedِthatِyoungerِ

patientsِwereِthreeِtimesِmoreِlikelyِtoِexperienceِCHE.ِThisِphenomenonِisِthoughtِtoِbeِ

drivenِbyِtheِtendencyِofِyoungerِindividualsِtoِoptِforِprivateِhealthcareِservices,ِwhichِ

wereِoftenِmoreِcostlyِthanِpublicِoptionsِ(Ahmadiِetِal.,ِ2021). 

2.2.1(d) Marital status 

MaritalِstatusِisِalsoِaِdeterminantِofِCHEِamongِcancerِpatients.ِBeingِunmarriedِ

increasedِtheِriskِofِCHEِforِpatientsِ(ORِ1.09,ِ95%ِ1.08-1.60)ِinِSoutheastِAsiaِ(Kimmanِ

etِal.,ِ2015).ِHowever,ِseveralِotherِstudiesِinِSouthِKoreaِandِChinaِshowedِnoِ

associationِbetweenِmaritalِstatusِandِCHEِ(Choiِetِal.,ِ2014;ِSunِetِal.,ِ2021a).  

2.2.1(e) Education level 

Educationalِattainmentِplaysِaِsignificantِroleِinِdeterminingِanِindividual'sِvulnerabilityِtoِ

financialِburdensِresultingِfromِhealthcareِexpenses.ِSeveralِstudiesِhaveِdemonstratedِ

thatِlowerِeducationِlevelsِwereِassociatedِwithِaِhigherِlikelihoodِofِexperiencingِCHEِ

comparedِtoِhigherِeducationِlevelsِ(Lengِetِal.,ِ2019;ِPutehِatِel.,ِ2023).ِSimilarِtoِaِ

studyِdoneِamongِadultِcancerِpatientsِinِeightِSoutheastِAsiaِcountriesِfoundِthatِlowerِ

educationِisِsignificantlyِassociatedِwithِCHEِ(ORِ1.45,95%ِCIِ1.19-1.82)ِ(Kimmanِetِal.,ِ

2015).ِDataِfromِtheِChinaِHealthِandِRetirementِLongitudinalِStudyِ(CHARLS)ِoverِfourِ

yearsِrevealedِthatِindividualsِwithِaِprimaryِschoolِlevelِorِbelowِhadِaِhigherِprobabilityِ

ofِexperiencingِCHEِ(pِ=ِ0.016,ِAORِ1.16,ِ95%ِCI:ِ1.03,ِ1.30)ِ(Liِetِal.,ِ2023). Theseِfindingsِ
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underscoreِtheِcriticalِroleِofِeducationِinِdeterminingِanِindividual'sِsusceptibilityِtoِ

financialِburdensِresultingِfromِhealthcareِexpenses. 

2.2.1(f) Patient’s employment status 

TheِliteratureِconsistentlyِhighlightsِemploymentِstatusِasِaِcrucialِfactorِinِCHEِamongِ

adultِcancerِpatients.ِInِMalaysia,ِaِstudyِfoundِthatِ64%ِofِunemployedِpatientsِ

experiencedِCHE,ِsignificantlyِhigherِthanِotherِgroupsِ(pِ<ِ0.001)ِ(Putehِetِal.,ِ2023).ِ

AnotherِstudyِinِSouthِKoreaِfoundِthatِcancerِpatientsِwhoِwereِunemployedِbeforeِandِ

afterِcancerِdiagnosisِwereِtwoِtimesِmoreِlikelyِtoِexperienceِCHEِcomparedِtoِemployedِ

patientsِِ(Choiِetِal.,ِ2015).ِAِsimilarِresultِwasِseenِinِChina,ِwhereِemploymentِwasِ

shownِtoِbeِaِprotectiveِfactorِofِCHEِamongِtuberculosisِpatientsِcomparedِtoِbeingِ

unemployedِ(p<0.001,ِAORِ0.21ِ95%ِCI:ِ0.09,ِ0.49)ِِ(Zhouِetِal.,ِ2016). 

2.2.1(g) Financial aid 

FinancialِassistanceِreducesِtheِlikelihoodِofِexperiencingِCHEِbyِenablingِbeneficiariesِtoِ

coverِspecificِmedicalِtreatmentِcostsِandِincreaseِtheirِmonthlyِincome.ِDespiteِtheِ

significanceِofِfinancialِaidِinِmitigatingِCHE,ِthereِremainsِaِscarcityِofِresearchِ

investigatingِtheِassociationِbetweenِreceivingِfinancialِaidِandِCHE.ِAِsingleِstudyِamongِ

end-stageِrenalِdiseaseِpatientsِstandsِoutِinِwhichِitِdiscoveredِaِnotableِdisparityِ

betweenِpersonsِwhoِhadِMedicalِAidِcoverageِandِthoseِwhoِcoveredِbyِnationalِhealthِ

insurance.ِTheِformerِgroupِexhibitedِaِsignificantlyِreducedِpercentageِofِindividualsِ

experiencingِCHEِ(pِ<ِ0.001)ِ(Shinِetِal.,ِ2021).  

2.2.1(h) Medical insurance 

TheِrelationshipِbetweenِmedicalِinsuranceِandِCHEِisِcomplexِandِmultifaceted.ِWhileِ

someِstudiesِsuggestِthatِmedicalِinsuranceِcanِbeِaِprotectiveِfactorِagainstِCHE,ِothersِ

haveِfoundِmixedِorِinconsistentِresults.ِAِstudyِinِShirazِNamaziِHospitalِIranِshowedِnoِ

significantِassociationِbetweenِhavingِsupplementalِinsuranceِwithِCHEِamongِcancerِ
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patientsِ(p-value=0.32)ِ(Kavosiِetِal.,ِ2014).ِWhileِinِMalaysia,ِaِstudyِamongِadultِcancerِ

patientsِinِtheِKlangِValleyِshowedِthatِ36%ِofِcancerِpatientsِownedِsupplementalِ

insuranceِandِitِwasِaِsignificantِdeterminantِofِCHEِ(AORِ3.99,ِ95%ِCIِ2.31-6.90,ِp<0.01)ِ

(Putehِetِal.,ِ2023).ِ 

AnotherِstudyِfoundِthatِtheِtypeِofِinsuranceِisِassociatedِwithِCHE.ِInِChina,ِaِ

studyِfoundِthatِhavingِUrbanِandِRuralِResidentsِBasicِMedicalِInsuranceِ(URBMI)ِwasِ

associatedِwithِaِhigherِproportionِofِCHEِ(AORِ1.677,ِ95%ِCIِ1.091-2.579,ِp-value=0.018)ِ

comparedِtoِUrbanِEmployeeِBasicِMedicalِInsuranceِ(UEBMI)ِ(Sunِetِal.,ِ2021a).ِThisِ

findingِsuggestsِthatِtheِtypeِofِmedicalِinsuranceِcoverageِplaysِaِcrucialِroleِinِshapingِ

theِfinancialِburdenِofِhealthcareِexpenses,ِwithِURBMIِpotentiallyِbeingِlessِeffectiveِinِ

mitigatingِtheِriskِofِCHEِdueِtoِlowerِreimbursementِratesِcomparedِtoِUEBMI.ِ

Furthermore,ِsupplementalِinsuranceِmayِhelpِpreventِpatientsِfromِbeingِatِriskِofِCHE,ِ

butِitsِeffectivenessِdependsِonِtheِreimbursementِconditionsِandِcoverageِprovided. 

2.2.2 Disease and treatment factors 

2.2.2(a) Type of treatment 

TheِtypeِofِtreatmentِalsoِplaysِaِroleِinِassociationِtoِCHE.ِInِMalaysia,ِitِwasِfoundِthatِ

chemotherapyِ(AORِ3.7,ِ95%ِCIِ2.06-6.82),ِradiotherapyِ(AORِ2.99,ِ95%ِCIِ1.37-6.57),ِandِ

combinationِofِbothِ(AORِ4.99,ِCIِ1.48ِ-16.48)ِwereِtheِdeterminantsِofِCHEِِ(Putehِetِal.,ِ

2023).ِInِanotherِstudyِdoneِamongِcolorectalِcancerِpatientsِinِUniversitiِMalayaِMedicalِ

Centreِ(UMMC)ِrevealedِthatِpatientsِwhoِundergoneِchemotherapyِwereِthreeِtimesِ

moreِlikelyِtoِexperienceِCHEِِ(Davidoffِetِal.,ِ2013;ِAzzaniِetِal.,ِ2017).ِInِAmerica,ِ

patientsِonِradiotherapyِandِantineoplasticِmedicationsِwereِatِhigherِriskِofِexperiencingِ

CHEِ(p<0.01)ِcomparedِtoِchemotherapyِِ(Davidoffِetِal.,ِ2013).  
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2.2.2(b) Site of cancer 

Variousِtypesِofِcancerِrequireِdifferentِtreatmentِapproaches,ِeachِwithِitsِownِ

associatedِcosts,ِwhichِmayِpotentiallyِexposeِpatientsِtoِfinancialِhardship.ِHowever,ِ

multipleِstudiesِindicatedِthatِtheِspecificِtypeِofِcancerِisِnotِaِsignificantِpredictorِforِ

CHE.ِAِ2020ِstudyِconductedِinِAddisِAbabaِfoundِthatِtheِtypeِofِcancerِdoesِnotِserveِ

asِaِpredictiveِfactorِforِCHEِ(Kasahunِetِal.,ِ2020).ِAnotherِstudyِconductedِatِtheِ

NationalِCancerِInstituteِamongِadultِcancerِpatientsِinِMalaysiaِyieldedِsimilarِfindingsِ

(p-value=ِ0.413)ِ(Putehِetِal.,ِ2024).  

2.2.3 Household factors 

2.2.3(a) Head of household gender 

TheِgenderِofِtheِheadِofِhouseholdِisِanotherِfactorِassociatedِwithِCHE.ِFemaleِheadsِ

ofِhouseholdِtendِtoِbeِtheِdeterminantِofِCHEِcomparedِtoِmales.ِInِMalaysia,ِitِisِaِCHEِ

determinantِamongِcolorectalِcancerِpatientsِ(AORِ2.91,ِ95%ِCI:ِ1.25-8.2,ِp-value=0.045)ِ

(Azzaniِetِal.,ِ2017).ِWhileِinِSouthِKorea,ِitِwasِsimilarِ(AORِ1.02ِ95%ِCI:1.01-1.04)ِ

amongِcancerِpatientsِinِgeneralِ(Choiِetِal.,ِ2014).ِThisِisِdueِtoِfemaleِheadsِofِ

householdِreceivingِlessِsalaryِandِjobِopportunitiesِcomparedِtoِmaleِcounterpartsِ(Choiِ

etِal.,ِ2014;ِZhaoِetِal.,ِ2016).  

2.2.3(b) Head of household employment status 

TheِassociationِbetweenِemploymentِstatusِofِtheِheadِofِtheِhouseholdِandِCHEِhasِ

beenِproven,ِasِdemonstratedِbyِnumerousِstudies.ِEmploymentِwasِaِprotectiveِfactorِ

againstِCHEِamongِlow-incomeِgroupِinِMalaysiaِ(p<ِ0.01,ِAOR:ِ0.39,ِ95%ِCI:ِ0.21,0.72)ِ

(Samsudinِetِal.,ِ2022).ِInِaddition,ِaِstudyِconductedِinِeightِSoutheastِAsianِcountriesِ

amongِcancerِpatientsِfoundِthatِnotِhavingِpaidِemploymentِincreasesِtheِlikelihoodِofِ

experiencingِCHEِbyِ30%ِ(pِ<0.05,ِ95%ِCI:ِ1.11,1.56)ِ(Kimmanِetِal.,ِ2015).  
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2.2.3(c) Presence of elderly household 

Theِpresenceِofِelderlyِhouseholdِmembersِincreasesِtheِlikelihoodِforِanِadultِcancerِ

patientِtoِexperienceِCHE,ِasِevidencedِbyِstudiesِdoneِinِdifferentِcountries.ِCatastrophicِ

healthِexpenditureِstudyِinِMalaysiaِ(ORِ3.8,ِ95%ِCIِ2.6-5.6,ِp<0.001),ِTurkeyِ(AORِ2.65,ِ

95%ِCIِ1.43-4.9,ِp-value=0.002)ِandِIndiaِ(ORِ1.65,ِp<0.005)ِallِwereِfoundِtoِassociateِ

presenceِofِelderlyِtoِCHEِِ(Yardimِetِal.,ِ2010;ِMondalِetِal.,ِ2014;ِSamsudinِetِal.,ِ2022). 

2.2.3(d) Household size 

TheِsizeِofِtheِhouseholdِalsoِhasِaِsignificantِassociationِtoِCHE.ِAِcross-sectionalِstudyِ

conductedِamongِlow-incomeِindividualsِinِMalaysiaِfoundِthatِsmallerِhouseholdِsizeِwasِ

fourِtimesِmoreِlikelyِtoِexperienceِCHEِcomparedِtoِlargerِhouseholdِ(p<0.001,ِ95%ِCI:ِ

2.28,ِ7.97)ِِ(Samsudinِetِal.,ِ2022).ِAnotherِstudyِutilisingِdataِfromِtheِHealthِ

ExpenditureِSurveyِfoundِsimilarِresults,ِindicatingِthatِhouseholdsِwithِsmallerِsizesِareِ

twiceِasِlikelyِtoِexperienceِCHEِcomparedِtoِlargeِhouseholdsِsizeِ(Sayutiِetِal.,ِ2022).  

2.2.3(e) Poverty income 

Mostِstudiesِshowedِpatientsِinِtheِlowestِincomeِgroupِi.e.ِ1stِquintile,ِorِB40ِ(inِ

Malaysia),ِisِassociatedِwithِCHEِandِisِaِpredictorِforِitِ(Kimmanِetِal.,ِ2015;ِPirooziِetِal.,ِ

2019;ِRamanِetِal.,ِ2022).ِAِstudyِamongِgynecologicalِcancerِpatientsِinِtheِKlangِValleyِ

showedِbeingِinِtheِhighِincomeِgroupِisِaِprotectiveِfactorِagainstِtheِCHEِcomparedِtoِ

thoseِinِtheِlow-incomeِgroupِ(pِ=ِ0.011,ِ95%ِCI:ِ0.005,0.5)ِِ(Liewِetِal.,ِ2022).ِResearchِ

conductedِinِHanoiِrevealedِthatِthoseِbelongingِtoِtheِlowestِsocioeconomicِgroupِwereِ

fiveِtimesِmoreِvulnerableِtoِexperiencingِCHEِcomparedِtoِthoseِinِtheِhighestِ

socioeconomicِgroup,ِregardlessِofِwhetherِtheyِresidedِinِslumِorِnon-slumِ

neighbourhoodsِ(Kienِetِal.,ِ2016).  
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2.2.3(f) Ownership of Guarantee Letter 

HavingِaِGuaranteeِLetterِ(GL)ِstatusِisِalsoِanotherِimportantِfactorِwhichِisِassociatedِ

withِCHE.ِItِcanِserveِasِaِprotectiveِmeasureِagainstِCHEِbyِprovidingِfinancialِassistanceِ

toِpatients.ِAِstudyِconductedِamongِadultِcancerِpatientsِinِthreeِdifferentِhospitalsِinِ

theِKlangِValleyِrevealedِcompellingِevidenceِthatِindividualsِlackingِGLِareِnearlyِfourِ

timesِmoreِproneِtoِexperiencingِCHEِcomparedِtoِthoseِwhoِpossessِGLِ(p<ِ0.001,ِ95%ِ

CI:ِ2.06,ِ5.40)ِ(Putehِetِal.,ِ2023).
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2.3 Research Gaps 

ReviewِofِtheِliteratureِshowedِthatِmanyِstudiesِonِOOPِhealthِspendingِandِCHEِlocallyِ

andِinternationallyِhasِincorporatedِdirectِnon-medicalِcostsِsuchِasِtransport,ِfoodِandِ

accommodation,ِresultingِinِanِoverestimationِofِbothِOOPِandِinflatingِtheِproportionِofِ

CHE.ِFurthermore,ِresearchِonِCHEِamongِcancerِpatientsِinِtheِeastِcoastِofِMalaysiaِ

remainsِlimited.ِAِcomprehensiveِreviewِofِtheِexistingِliteratureِidentifiedِallِstudiesِhaveِ

beenِconductedِexclusivelyِinِhospitalsِlocatedِwithinِtheِKlangِValleyِregion.ِThisِ

geographicalِconcentrationِsuggestsِaِsignificantِgapِinِtheِresearch,ِasِitِdoesِnotِaccountِ

forِpotentialِvariationsِinِCHEِexperiencedِbyِcancerِpatientsِinِotherِregionsِofِMalaysia.ِ 

Moreover,ِthereِhasِbeenِaِnotableِdeficiencyِinِresearchِexaminingِtheِ

relationshipِbetweenِCHEِandِfinancialِaid.ِPreviousِstudiesِhaveِpredominantlyِfocusedِ

onِhealthِinsuranceِasِaِmeansِofِalleviatingِeconomicِburdens,ِoftenِoverlookingِtheِ

impactِofِfinancialِaid.ِFurtherِresearchِisِnecessaryِtoِevaluateِtheِeffectivenessِofِ

financialِaidِinِpreventingِtheِoccurrenceِofِCHE.
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2.4 Conceptual framework 

Basedِonِtheِliteratureِreview,ِthereِwereِseveralِvariablesِthatِmayِbeِassociatedِwithِ

CHE.ِTheِfactorsِcanِbeِclassifiedِintoِthreeِdistinctِsubcategories:ِpatients,ِdiseasesِandِ

treatments,ِandِhouseholdِvariables.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Adultِcancerِpatientsِattendingِ

HospitalِUniversitiِSainsِMalaysia 

Patients Factors 
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 Figureِ2.ِ1ِِConceptualِframeworkِofِassociatedِfactorsِofِCHEِamongِadultِcancerِ

patientsِinِHospitalِUniversitiِSainsِMalaysia
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CHAPTER 3  

 

METHODOLOGY 

3.1 Study design 

Theِstudyِdesignِwasِaِcross-sectionalِstudyِusingِprimaryِdataِcollectionِamongِadultِ

cancerِpatientsِinِHospitalِUniversitiِSainsِMalaysiaِinِKelantanِfromِDecemberِ2023ِtoِ

Aprilِ2024. 

3.2 Study area 

TheِresearchِwasِcarriedِoutِatِHospitalِUniversitiِSainsِMalaysia,ِaِteachingِhospitalِ

situatedِinِKubangِKerian,ِKelantan.ِTheِselectionِwasِmadeِonِtheِbasisِthatِHospitalِ

UniversitiِSainsِMalaysiaِisِtheِmainِreferralِcentreِforِcancerِpatientsِinِtheِeastِcoastِ

regionِofِMalaysia. 

3.3 Study population 

3.3.1 Reference population 

TheِreferenceِpopulationِwasِallِcancerِpatientsِinِHospitalِUniversitiِSainsِMalaysia 

3.3.2 Source population 

Theِsourceِpopulationِwasِallِadultِcancerِpatientsِfromِtheِoncologyِandِhaematologyِ

clinicsِandِwardsِatِtheِHospitalِUniversitiِSainsِMalaysia. 

3.3.3 Sampling population 

Theِsamplingِpopulationِwasِadultِcancerِpatientsِfromِtheِoncologyِandِhaematologyِ

clinicsِandِwardsِatِtheِHospitalِUniversitiِSainsِMalaysiaِwhoِfulfilledِtheِstudyِcriteriaِ

duringِtheِstudyِperiod. 
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3.4 Subject criteria 

Inclusionِcriteria: 

1. Malaysianِnationality 

2. Patientsِdiagnosedِwithِcancerِforِatِleastِoneِyear 

 

Exclusionِcriteria: 

1. Patientsِwhoِwereِunableِtoِrecallِhealthِexpenditures,ِnon-

medicalِexpendituresِorِlossِofِincome 

2. Existingِpatientsِwhoِdefaultedِmedicalِtreatmentِforِtheِpastِ

oneِyear 

3.5 Sample size estimation 

Theِsampleِsizeِcalculationsِwereِbasedِonِtheِstudyِobjectivesِasِfollows: 

3.5.1 Sample size calculation (objective 1) 

TheِsampleِsizeِcalculationِtoِdetermineِtheِproportionِofِCHEِamongِadultِcancerِ

patientsِinِHospitalِUniversitiِSainsِMalaysiaِ(Objectiveِ2)ِwasِdoneِusingِtheِsingleِ

proportionِformula.ِConventionally,ِtheِpowerِofِtheِstudyِwasِsetِatِ80ِ%ِandِZαِ=ِ1.96,ِ

forِdِ=ِ0.05,ِandِtheِproportionِofِCHEِamongِadultِcancerِpatientsِwasِ0.86ِ(Ramanِet al.,ِ

2022).ِِAِsampleِsizeِofِ207ِparticipantsِwasِrequired. 

3.5.2 Sample size calculation (objective 2) 

 

Forِobjectiveِ2,ِtheِPSِSoftwareِforِtwoِproportionِwasِusedِtoِestimateِtheِsampleِsizeِ

with: 
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P0   : proportionِofِunexposedِgroupِthatِexperienceِCHEِ(literatureِreview) 

P1 : estimatedِprobabilityِofِexposureِgroupِthatِexperienceِCHEِ(expertِ

opinion) 

m : ratioِunexposed/exposedِ=ِ1 

α : 0.05 

Power : 0.80 

 

 

 

Tableِ3.ِ1ِSampleِSizeِCalculationِ(Objectiveِ2) 

Factors P0 P1 n m n*m (n*2)ِ+10% Reference 

 

Ageِ(40-65ِ

yearsِold) 

0.62 0.80 99 1 110 220 Ahmadiِetِ

al.ِ(2021) 

Incomeِgroupِ

(B40) 

0.31 0.50 104 1 104 232 Putehِetِal.ِ

(2023) 

Householdِ

sizeِ(1-2ِ

person) 

0.31 0.50 104 1 104 232 Rezapourِetِ

al.ِ(2017) 

Employmentِ

statusِ

(unemployed) 

0.44 0.64 97 1 97 216 Putehِetِal.ِ

(2023) 

Educationِ

levelِ(lowِ

level) 

0.10 0.25 100 1 100 224 Putehِetِal.ِ

(2023) 

 

Inِconclusion,ِbasedِonِtheِaboveِcalculation,ِtheِlargestِsampleِsizeِneededِtoِ

accomplishِtheِstudyِobjectivesِwasِobtainedِfromِtheِcalculationِofِobjectiveِ2,ِwhichِwasِ

208.ِWithِtheِadditionalِassumptionِofِaِ10%ِdropoutِrate,ِtheِfinalِtotalِnumberِofِ

samplesِrequiredِwasِ232.  
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3.6 Sampling method and subject recruitment 

Aِsystematicِrandomِsamplingِmethodِwasِusedِtoِselectِpatientsِfromِtheِoncologyِandِ

haematologyِclinicsِandِwardsِbasedِonِtheirِclinicِattendanceِandِwardِadmission.ِTheِ

odd-numberedِpatientsِinِtheِpatients'ِattendanceِandِadmissionِlistsِwereِapproachedِ

whileِwaitingِforِconsultationِwithِtheِrespectiveِteam.ِInِtheِward,ِpatientsِwereِ

approachedِduringِtheirِadmissionِperiod.ِIfِaِpatientِrefusedِorِwasِunavailable,ِtheِnextِ

even-numberedِpatientِwasِselected.ِSubsequently,ِtheِsequenceِwasِresumedِwithِtheِ

odd-numberedِpatients. 

Patientsِwereِfirstِscreenedِtoِensureِtheyِmetِtheِinclusionِandِexclusionِcriteria.ِ

Onlyِpatientsِwhoِfulfilledِtheِcriteriaِwereِexplainedِaboutِthisِstudy.ِAfterِpatientsِ

providedِtheirِverbalِapproval,ِtheyِwereِaskedِcompleteِandِsignِtheِconsentِform.ِ 

3.7 Research tool 

TheِresearchِtoolِwasِaِproformaِdevelopedِinِtheِMalayِlanguageِandِconsistedِofِfourِ

mainِsections: 

1.ِSectionِA:ِPatientsِsociodemographicِdetailsِ(8ِquestions) 

2.ِSectionِB:ِDiseaseِinformationِ(2ِquestions) 

3.ِSectionِC:ِHouseholdِdetailsِ(4ِquestions) 

4.ِSectionِD:ِExpenditureِandِIncomeِ(5ِquestions) 

ExpendituresِandِincomeِdetailsِinِSectionِDِwereِdividedِintoِdirectِmedicalِcosts,ِ

non-medicalِcosts,ِincomeِloss,ِmonthlyِincome,ِandِfixedِfinancialِassistance.ِDirectِ

medicalِcostsِwereِbasedِonِtheِdefinitionِofِOOPِhealthِexpenditureِandِwasِdetailedِ

basedِonِtheِclassificationِofِindividualِconsumptionِaccordingِtoِpurposeِ(COICOP)ِ(UN,ِ

2019).ِTheِnon-medicalِcostِwasِbasedِonِtheِdefinitionِofِadditionalِcostsِforِpatientsِandِ
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familyِmembersِwhoِaccompaniedِtheِpatientsِwhileِseekingِmedicalِtreatment,ِsuchِasِ

transportation,ِaccommodation,ِandِfood,ِwhichِwereِrelatedِtoِcancerِtreatmentِbyِ

(Hessel,ِ2008).ِIncomeِlossِwasِdefinedِasِsalaryِlossِofِpatientsِorِfamilyِmembersِfromِ

unemploymentِorِdailyِincomeِdueِtoِcancerِ(Aminuddinِet al.,ِ2023).ِAlthoughِnotِ

essentialِforِtheِestimationِofِCHE,ِdataِonِnon-medicalِandِindirectِcostsِwereِstillِ

collectedِandِpresentedِasِsupplementaryِcontextِtoِfacilitateِaِcomprehensiveِdiscussionِ

ofِtheِstudy'sِresultsِinِtheِsubsequentِchapters. 

3.8 Operational definitions 

Adult cancer patients:ِIndividualsِagedِ18ِandِaboveِduringِtheِinterviewِsessionِandِwasِ

diagnosedِwithِanyِcancerِthroughِhistopathologicalِtestِconfirmationِandِseekِtreatmentِ

atِtheِHospitalِUniversitiِSainsِMalaysiaِfromِDecemberِ2023ِtillِAprilِ2024. 

Catastrophic health expenditure:ِOut-of-pocketِexpensesِonِhealthِexceedingِ10%ِofِ

householdِincomeِ(WHO,ِ2023). 

Out-of-pocket health expenditure:ِAlsoِknownِasِdirectِmedicalِcost,ِOOPِrefersِtoِ

paymentsِmadeِbyِpatientsِorِheadِofِhouseholdِ(notِreimbursedِbyِthirdِpartyِsuchِasِ

insuranceِproviderِorِemployer)ِtoِobtainِanyِcancer-relatedِtreatmentِ(promotive,ِ

curative,ِrehabilitative,ِpalliative,ِandِlong-termِcare)ِinِtheِpastِoneِyear.ِIfِnoِpaymentِ

wasِmade,ِitِisِconsideredِasِzeroِOOP. 

Household income:ِFixedِandِnon-fixedِmonthlyِsalaryِofِeveryِmemberِinِtheِhouseholds.ِ 

Education level:ِCategorizedِaccordingِtoِtheِeducationِlevelsِinِmainstreamِschoolsِandِ

universitiesِinِMalaysiaِ 

Employment status:ِCategorizedِintoِfourِcategories;ِ1)ِemployedِ(individualِwhoِworksِ

forِanِemployer,ِfromِtheِgovernmentِorِtheِprivateِsectorِareِconsidered),ِ2)ِpensionerِ
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(individualِwhoِusedِtoِworkِforِtheِgovernmentِandِretiredِfromِwork),ِ3)ِself-employedِ

(workingِindividualsِwithِnoِemployer)ِandِ4)ِunemployedِ(employedِindividualsِsuchِasِ

theِdisabled,ِelderliesِandِhousewives).ِ 

Ethnicity:ِEachِperson'sِethnicityِgroupِisِindicatedِonِtheirِidentityِcardِsuchِasِMalay,ِ

Chinese,ِandِIndian.ِOtherِethnicitysِareِclassifiedِasِ"others" 

Site of cancer:ِTheِsiteِofِtheِprimaryِcancerِasِdiagnosedِbyِtheِdoctorِِ(Doshmangirِetِ

al.,ِ2021). 

Household:ِAِhouseholdِisِaِcollectiveِofِindividuals,ِwhetherِtheyِareِrelatedِorِnot,ِwhoِ

typicallyِliveِtogetherِinِaِsharedِlivingِspaceِandِjointlyِcontributeِtoِtheِcostsِofِ

sustenanceِandِotherِessentialِneedsِ(DOSM,ِ2023a). 

Head of household:ِHouseholdِmembers,ِregardlessِofِgender,ِwhoِareِseenِasِleadersِbyِ

otherِmembers.ِTheِindividualِservingِasِtheِheadِofِhouseholdِmustِbeِaِrecipientِofِ

incomeِandِbeِatِleastِ15ِyearsِoldِ(DOSM,ِ2023a). 

Poverty income:ِHouseholdِwithِmonthlyِincomeِbelowِtheِpovertyِlineِindexِ(PLI)ِwhichِ

isِatِRMِ2508.00ِ(DOSM,ِ2023b). 

3.9 Data collection method 

Dataِwereِcollectedِusingِtheِproformaِthroughِaِguidedِface-to-faceِinterviewِsessionِ

withِtheِparticipants.ِTheِguidedِinterviewِmethodِensuredِfullِcompletionِofِtheِ

proformaِtoِpreventِmissingِvalues.ِAccordingِtoِtheِorderِduringِtheِinterviewِsession,ِ

participantsِwereِassignedِaِuniqueِnumericalِcodeِforِdataِentry.ِEachِparticipant'sِ

interviewِsessionِlastedِaroundِ15ِtoِ20ِminutes.ِAssistanceِfromِspouses,ِrelatives,ِorِ

caregiversِwasِrequestedِtoِaidِparticipantsِwhoِhadِdifficultyِunderstandingِandِ

answeringِtheِquestionsِinِtheِproforma.ِParticipantsِwhoِwereِnotِableِtoِprovideِtheِ
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exactِaccountِofِtheirِexpendituresِorِincomeِwereِaskedِtoِgiveِestimationِvalues.ِAllِdataِ

obtainedِwereِenteredِintoِMicrosoftِExcelِafterِeachِinterview. 

 

3.10 Ethical consideration 

Priorِtoِconductingِtheِstudy,ِethicalِapprovalِwasِacquiredِfromِtheِHumanِResearchِandِ

EthicsِCommitteeِ(HREC),ِUniversitiِSainsِMalaysiaِ(studyِprotocolِcode:ِ

USM/JEPeM/KK/23110864,ِapprovedِonِ11thِDecemberِ2023).ِThereِwasِnoِconflictِofِ

interestِasِtheِresearchersِwereِnotِdirectlyِinvolvedِinِtheِtreatmentِofِtheِsubjects.ِOnlyِ

necessaryِpatientِpersonalِinformationِlistedِinِtheِproformaِwereِobtained.ِTheِresearchِ

teamِstrictlyِaskedِtheِsubjectsِonlyِrelevantِquestionsِbasedِonِtheِproformaِduringِtheِ

interviewِsession.ِTheِconfidentialityِofِdataِwasِmaintainedِatِtheِhighestِlevelِpossibleِ

byِcombiningِpassword-protectedِfilesِandِpassword-protectedِcomputers.ِOnlyِresearchِ

teamِmembersِwereِableِtoِaccessِtheِdata.ِDataِwereِpresentedِasِgroupedِdataِandِ

subjectsِwereِnotِidentifiedِindividually.ِِ 

3.11 Statistical analysis 

DataِinِMicrosoftِExcelِhasِbeenِthoroughlyِcheckedِandِcleanedِforِdoubleِorِwrongِ

entriesِandِensureِallِtheِdataِisِcompletelyِentered,ِitِisِexportedِtoِandِanalysedِusingِ

SPSSِversionِ28.ِDescriptiveِstatisticsِwasِusedِtoِsummariseِtheِsocio-demographicِ

characteristicsِofِsubjects,ِdiseaseِinformation,ِhouseholdِdetails,ِexpenditureِandِincome.ِ

Basedِonِtheirِnormalِdistribution,ِnumericalِdataِwasِpresentedِasِmeanِ(SD)ِorِmedianِ

(IQR).ِCategoricalِdataِwasِpresentedِasِfrequencyِ(percentage). 

TheِCHE wasِdetermined usingِtheِbudgetِshareِmethod,ِi.e.ِmonthlyِout-of-

pocketِhealthِexpenditureِthatِsurpassesِ10%ِofِtheِtotalِmonthlyِhouseholdِincome.ِ




