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POLA KESILAPAN PENGUBATAN DAN FAKTOR-FAKTOR BERKAITAN 

DI MALAYSIA: ANALISIS DARIPADA SISTEM PELAPORAN 

KESILAPAN PENGUBATAN, 2016-2023 

ABSTRAK 

 

Pengenalan: Menilai faktor-faktor yang menyumbang kepada kesilapan pengubatan 

adalah penting dalam sektor kesihatan, terutamanya di Malaysia, di mana kesilapan 

pengubatan membawa kepada kemudaratan kepada pesakit, peningkatan tempoh 

berada di hospital, peningkatan kos penjagaan kesihatan dan bahkan kematian. Kajian 

ini bertujuan untuk menerangkan trend kesilapan pengubatan di Malaysia dari 2016 

hingga 2023 dan mengenal pasti faktor-faktor penyebab (faktor berkaitan kakitangan, 

faktor berkaitan ubat, faktor berkaitan tugas atau teknologi, faktor berkaitan tempat 

kerja atau persekitaran, masa dan lokasi kejadian) yang mempengaruhi jumlah 

bilangan kesilapan pengubatan di Malaysia. Kaedah: Kajian keratan rentas telah 

dijalankan berdasarkan data sekunder daripada Sistem Pelaporan Kesilapan Ubat 

Kebangsaan (MERS) dari Januari 2016 hingga Disember 2023. Semua kes yang 

memenuhi kriteria inklusi, yang melibatkan laporan kesilapan pengubatan daripada 

hospital dan klinik kerajaan di Malaysia dimasukkan, manakala kes dengan lebih 

daripada 20% data yang hilang untuk pembolehubah yang relevan telah dikecualikan. 

Trend kesilapan pengubatan dianalisis menggunakan analisis Joinpoint, dan faktor-

faktor berkaitan dianalisis menggunakan analisis regresi Poisson. Keputusan: 

Daripada 377,089 laporan kesilapan pengubatan yang diperoleh daripada Sistem 

Pelaporan Kesilapan Pengubatan Negara (MERS) di seluruh Malaysia, sebanyak 

372,916 laporan yang memenuhi kriteria telah dimasukkan dan dianalisis dalam kajian 

ini. Ciri-ciri umum kesilapan pengubatan menunjukkan bahawa faktor yang paling 
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kerap menyumbang kepada kesilapan adalah waktu puncak (24.9%), diikuti dengan 

gangguan (20.2%) dan kakitangan yang kurang berpengalaman (12.4%). Trend 

kesilapan pengubatan di Malaysia menunjukkan peningkatan yang signifikan dari 

Januari 2016 hingga April 2021 (APC 2.2%) tetapi menurun selepas itu (APC -1.1%). 

Faktor berkaitan yang signifikan termasuk kakitangan yang kurang berpengalaman 

(Adj. IRR=1.02; 95% CI=1.01, 1.02), pengetahuan yang tidak mencukupi (Adj. 

IRR=1.03; 95% CI=1.02, 1.03), gangguan (Adj. IRR=1.02; 95% CI=1.02, 1.03), ubat 

dengan nama yang hampir sama (Adj. IRR=0.98; 95% CI=0.98, 0.99), beban kerja 

yang berat (Adj. IRR=1.02; 95% CI=1.02, 1.03), waktu puncak (Adj. IRR=1.02; 95% 

CI=1.01, 1.02), kegagalan untuk mematuhi prosedur kerja (Adj. IRR=1.06; 95% 

CI=1.05, 1.06), maklumat atau rekod pesakit yang tidak tersedia atau tidak tepat (Adj. 

IRR=1.07; 95% CI=1.07, 1.08), kemasukan data komputer yang salah (Adj. IRR=1.02; 

95% CI=1.01, 1.02), faktor lain (Adj. IRR=1.03; 95% CI=1.02, 1.03), lokasi kejadian 

di jabatan kecemasan (Adj. IRR=1.05; 95% CI=1.04, 1.05), di farmasi (Adj. 

IRR=0.95; 95% CI=0.94, 0.95), di wad (Adj. IRR=1.01; 95% CI=1.01, 1.01), dan di 

lokasi lain (Adj. IRR=1.04; 95% CI=1.01, 1.06). Kesimpulan: Kajian ini mendapati 

peningkatan keseluruhan dalam jumlah laporan berkaitan kesilapan pengubatan yang 

disebabkan oleh pelbagai faktor. Langkah-langkah seperti meningkatkan latihan untuk 

kakitangan kurang berpengalaman, mengurangkan gangguan, dan menangani beban 

kerja semasa waktu puncak berpotensi meningkatkan keselamatan pengubatan di 

Malaysia. 
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TRENDS OF MEDICATION ERRORS AND ITS ASSOCIATED FACTORS 

IN MALAYSIA: AN ANALYSIS FROM THE MEDICATION ERROR 

REPORTING SYSTEM, 2016-2023 

ABSTRACT 

 

Introduction: Assessing factors contributing to medication errors is crucial in 

healthcare settings, particularly in Malaysia, where medication errors lead to 

significant patient harm, prolonged hospital stays, increased healthcare costs and even 

fatalities. This study aimed to describe the trend of medication errors in Malaysia from 

2016 to 2023 and to identify associated factors (staff-related factors, medication-

related factors, task or technology-related factors, work or environment-related 

factors, time and location of events) that affected the number of medication errors in 

Malaysia. Method: A cross-sectional study was conducted using secondary data from 

the National Medication Error Reporting System (MERS)  from January 2016 until 

December 2023. Cases that met the inclusion criteria, involving medication error 

reportsِfromِMalaysia’sِgovernmentِhospitalsِandِclinics,ِwereِincluded,ِwhileِthoseِ

with over 20% missing data for relevant variables were excluded. Medication error 

trends were analyzed using Joinpoint regression, and associated factors were examined 

using Poisson regression analysis. Result: Out of 377,089 medication error reports 

obtained from the National Medication Error Reporting System (MERS) across 

Malaysia, a total of 372,916 reports qualified to be included and were analyzed in this 

study. The general characteristics of medication errors showed that the most frequent 

contributing factors were peak hours (24.9%), followed by distraction (20.2%) and 

inexperienced personnel (12.3%). The trend of medication error in Malaysia showed 

a significant increase from January 2016 to April 2021 (APC of 2.2%) but decreased 
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afterward (APC of -1.1%). The significant adjusted associated factors of medication 

errors were inexperienced personnel (Adj. IRR=1.02; 95% CI=1.01, 1.02), inadequate 

knowledge (Adj. IRR=1.03; 95% CI=1.02, 1.03), distraction (Adj. IRR=1.02; 95% 

CI=1.02, 1.03), sound alike medication (Adj. IRR=0.98; 95% CI=0.98, 0.99), heavy 

workload (Adj. IRR=1.02; 95% CI=1.02, 1.03), peak hour (Adj. IRR=1.02; 95% 

CI=1.01, 1.02), failure to adhere to work procedure (Adj. IRR=1.06; 95% CI=1.05, 

1.06), patient information or record is unavailable or inaccurate (Adj. IRR=1.07; 95% 

CI=1.07, 1.08), incorrect computer entry (Adj. IRR=1.02; 95% CI=1.01, 1.02), other 

factors (Adj. IRR=1.03; 95% CI=1.02, 1.03), location of events in the emergency 

department (Adj. IRR=1.05; 95% CI=1.04, 1.05), in pharmacy (Adj. IRR=0.95; 95% 

CI=0.94, 0.95), in ward (Adj. IRR=1.01; 95% CI=1.01, 1.01), and in others (Adj. 

IRR=1.04; 95% CI=1.01, 1.06). Conclusion: The study revealed an overall increase 

in reported medication errors, with multiple contributing factors. Interventions 

targeting training for inexperienced personnel, minimizing distractions, and 

addressing workload during peak hours could enhance medication safety in Malaysia.  
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CHAPTER 1  

 

INTRODUCTION 

1.1 Medication Errors 

Medicationsِareِintegralِtoِhealthcare,ِservingِtoِprevent,ِdiagnose,ِtreat,ِorِalleviateِ

symptomsِofِvariousِmedicalِconditionsِ(Mistryِetِal.,ِ2023).ِDespiteِtheirِbenefits,ِ

improperِuseِcanِleadِtoِsevereِhealthِconsequences,ِincludingِprolongedِrecovery,ِ

adverseِeffects,ِpermanentِdisability,ِorِevenِdeathِ(Venkatesan,ِ2022).ِAdvancesِinِ

medical tِechnologyِhaveِintroducedِcomplexِmedication rِegimens, iِncreasing tِhe rِiskِ

ofِmedicationِerrorsِ(AtkinsonِA.J.ِetِal.,ِ2007). 

 

Medicationِerrorsِ areِdefinedِasِpreventableِ eventsِ thatِmayِ leadِ toِ inappropriateِ

medicationِ useِ orِ harmِ toِ aِ patientِ duringِ prescribing,ِ transcribing,ِ dispensing,ِ

administration,ِorِmonitoringِ(Assiriِetِal.,ِ2018).ِTheseِerrorsِcanِresultِinِnoِharm,ِ

temporaryِ harm,ِ permanentِ harm,ِ orِ evenِ deathِ (Elshayibِ etِ al.,ِ 2021;ِ Thomasِ

Rodziewiczِetِal.,ِ2024;ِZirpeِetِal.,ِ2020). 

1.2 Burden of Medication Errors 

Medicationِ errorsِ areِ aِ leadingِ causeِ ofِ preventableِ harmِ worldwide,ِ withِ anِ

estimatedِ7,000ِtoِ9,000ِdeathsِannuallyِinِtheِUnitedِStatesِaloneِ(LiamِDonaldsonِ

etِal.,ِ2020;ِTariqِetِal.,ِ2023).ِِInِMalaysia,ِtheِMedicationِErrorِReportingِSystemِ

(MERS)ِreceivedِ375,197ِreportsِfromِ2009ِtoِ2022,ِofِwhichِ2,092ِcasesِresultedِinِ

patientِ harmِ (Kamaruddinِ F.,ِ 2023).ِ Theseِ errorsِ imposeِ aِ significantِ financialِ

burden,ِcostingِoverِ$40ِbillionِannuallyِworldwideِِ(Tariqِetِal.,ِ2023).ِThisِfigureِ
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doesِ notِ includeِ additionalِ economicِ impactsِ suchِ asِ lostِ wages,ِ decreasedِ

productivity,ِorِlegalِandِadministrativeِcost.ِ 

 

Furthermore,ِmedicationِerrorsِareِaِleadingِcauseِofِpreventableِharmِinِhealthcareِ

settingsِworldwideِ (Dhingra-Kumarِ etِ al.,ِ 2023).ِTheِ incidenceِ andِ frequencyِ ofِ

medicationِerrorsِdifferِ significantlyِacrossِ theِglobe,ِcomplicatingِeffortsِ toِ fullyِ

understandِtheِscopeِof tِheِissue.ِAdditionally,ِtheِabsenceِofِaِstandardizedِapproachِ

toِ definingِ andِ classifyingِ relevantِ terminologyِ makesِ itِ difficultِ toِ compareِ

medicationِerrorsِinternationallyِ(Isaacsِetِal.,ِ2021).ِ 

 

Moreover,ِaِstudyِbyِTheِPatientِSafetyِAuthorityِinِPennsylvania,ِwhichِcollectedِ

2.2ِmillionِsafetyِreportsِbetweenِ2004ِandِ2014,ِfoundِthatِmedicationِerrorsِwereِ

theِsecondِmostِfrequentِtypeِofِincidentِ(Silva & Krishnamurthy, 2016).ِDespiteِtheseِ

figures,ِdataِonِmedicationِerrorsِinِdevelopingِcountries,ِincludingِASEANِnations,ِ

remainِlimitedِ(Salmasiِetِal.,ِ2015) 

1.3 Rationale of the study 

Althoughِ extensivelyِ studiedِ inِ high-incomeِ countries,ِ medicationِ errorsِ remainِ

underexploredِinِmiddle-ِandِlow-incomeِsettingsِlikeِMalaysiaِ(Abbasiِetِal.,ِ2022;ِ

Basilِetِal.,ِ2019).ِ ِMostِ localِstudiesِ relyِonِbasicِdescriptiveِstatisticsِorِsingle-

centerِ data,ِ limitingِ theirِ generalizabilityِ (Mamatِ etِ al.,ِ 2021).ِ Previousِ researchِ

usingِMalaysia’sِ nationalِ databaseِ wasِ conductedِ beforeِ theِ establishmentِ ofِ theِ

onlineِMedicationِErrorِReportingِSystemِ(Samsiahِetِal.,ِ2016).ِ 
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Furthermore,ِnoِstudiesِhaveِexploredِtrendsِinِmedicationِerrorsِorِappliedِadvancedِ

statisticalِmethodsِtoِidentifyِtheِassociatedِfactors.ِThisِstudyِleveragesِtheِMERSِ

databaseِ toِ addressِ theseِ gaps,ِ offeringِ aِ moreِ comprehensiveِ understandingِ ofِ

medicationِerrorsِinِMalaysia. 

 

Thisِ studyِ alsoِ respondsِ toِWHO'sِ callِ toِ improveِ patientِ safetyِ andِ reduceِ theِ

financialِburdenِassociatedِwithِmedicationِerrors.ِByِidentifyingِsignificantِtrendsِ

andِ contributingِ factors,ِ thisِ researchِ canِ guideِ targetedِ interventionsِ toِ enhanceِ

medicationِ safety,ِ optimizeِ resourceِ allocation,ِ andِ ultimatelyِ reduceِ preventableِ

harmِinِMalaysianِhealthcareِsettings. 

1.4 Research Question(s) 

1. HowِhasِtheِtrendِofِmedicationِerrorsِreportedِtoِMERSِinِMalaysiaِ

evolvedِfromِ2016ِtoِ2023,ِandِareِthereِsignificantِpointsِofِchangeِ

overِtime?ِ 

2. Areِthereِanyِrelationshipsِbetweenِstaff-related,ِmedication-related,ِ

task/technology-related,ِ work/environment-relatedِ factors,ِ andِ otherِ

factorsِ (timeِ andِ locationِofِ events)ِwithِ theِnumberِofِmedicationِ

errorsِreportedِinِMalaysia? 
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1.5 Research Objective(s) 

1.5.1 General Objective  

Toِanalyzeِ theِ trendِandِ identifyِfactorsِassociatedِwithِ theِnumberِofِmedicationِ

errorsِreportedِinِMalaysiaِfromِ2016ِtoِ2023,ِusingِdataِfromِtheِMedicationِErrorِ

ReportingِSystemِ(MERS). 

1.5.2 Specific Objectives 

1. ToِevaluateِtheِtrendِofِmedicationِerrorsِreportedِinِMalaysiaِfromِ

2016ِtoِ2023ِusingِjoinpointِregressionِanalysis.ِ 

2. Toِidentifyِtheِfactorsِassociatedِwithِtheِnumberِofِmedicationِerrorsِ

inِMalaysiaِusingِPoissonِregressionِanalysis. 

1.6 Research Hypothesis 

1. Thereِisِaِsignificantِchangeِinِtheِtrendِofِmedicationِerrorsِreportedِinِ

Malaysiaِfromِ2016ِtoِ2023. 

2. Theِnumberِofِmedicationِerrorsِ isِ associatedِwithِ staff-relatedِ factors,ِ

medication-relatedِ factors,ِ task/ِ technology-relatedِ factors,ِ work/ِ

environment-relatedِfactors,ِandِtimeِandِlocationِofِevents. 
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CHAPTER 2  

 

LITERATURE REVIEW 

2.1 Overview of Medication Errors 

2.1.1 Definition of Medication Errors 

Medicationِ errorsِ haveِ beenِ definedِ inِ variousِ ways,ِ butِ theyِ generallyِ referِ toِ

preventableِeventsِthatِmayِcauseِinappropriateِmedicationِuseِorِharmِtoِpatients.ِ

TheِNationalِCoordinatingِCouncilِ onِMedicationِErrorِReportingِ andِPreventionِ

(NCCMERP)ِdefinesِmedicationِerrorsِasِ"anyِpreventableِeventِthatِmayِcauseِorِ

leadِ toِ inappropriateِmedicationِuseِorِpatientِharmِwhileِ theِmedicationِ isِ inِ theِ

controlِ ofِ theِ healthِ careِ professional,ِ patient,ِ orِ consumer”.ِ Similarly,ِ theِWorldِ

HealthِOrganizationِ(WHO)ِdescribesِmedicationِerrorsِasِfailuresِinِtheِtreatmentِ

processِthatِhaveِtheِpotentialِtoِcauseِharm,ِwhereِitِhighlightsِtheِbroaderِscopeِ

andِemphasizingِbothِactualِandِpotentialِharm.ِInِaddition,ِtheِEuropeanِMedicinesِ

Agencyِ(EMA)ِdefinesِmedicationِerrorsِasِunintendedِfailuresِinِtheِdrugِtreatmentِ

processِthatِcanِleadِtoِharm.ِFurthermore,ِtheِInstituteِforِSafeِMedicationِPracticesِ

(ISMP)ِ definesِmedicationِ errorsِ asِ preventableِ eventsِ thatِ occurِ atِ anyِ stageِ ofِ

medicationِ use,ِ includingِ prescribing,ِ dispensing,ِ andِ administration,ِ andِ areِ

primarilyِcausedِbyِhumanِerrorsِrelatedِtoِdrugِdistribution,ِdrugِnames,ِlabelling,ِ

computerِprogramِdesign,ِandِdrugِdeliveryِdesign. 

 

Medicationِ errorsِ canِ ariseِ fromِ variousِ factors,ِ includingِ professionalِ practice,ِ

healthcareِproducts,ِandِprocedureِorِsystemicِissuesِ(Junejaِ&ِMishra,ِ2022).ِTheseِ

errorsِmayِinvolveِomission,ِwhereِaِnecessaryِmedicationِisِeitherِnotِadministeredِ

orِadministeredِlaterِthanِrequired;ِsubstitution,ِwhereِwrongِmedicationِisِgivenِinِ
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placeِ ofِ theِ oneِ prescribed;ِ repetition,ِ involvingِ theِ duplicationِ orِ extraِ dosesِ ofِ

medicationِbeyondِ theِprescribedِamount;ِwrongِdose,ِwhereِ incorrectِmedicationِ

concentrations,ِ amounts,ِ orِ rates;ِ andِ wrongِ route,ِ suchِ asِ oral,ِ intravenous,ِ

subcutaneous,ِintramuscular,ِorِdermalِ(C.ِGarielِetِal.,ِ2018). 

 

2.1.2 Classification of Medication Errors 

Theِclassificationِofِmedicationِerrorsِ inِ theِMalaysiaِMedicationِErrorِReportingِ

Systemِ(MERS)ِisِdeterminedِbyِtheِoutcomeِofِtheِerror.ِAccordingِtoِtheِMERSِ

UserِManualِ2017ِ fromِ theِMinistryِofِHealth,ِ errorsِ areِdividedِ intoِ fourِmajorِ

categories,ِwhichِareِNoِError,ِErrorِbutِNoِHarm,ِErrorِCausedِHarm,ِandِErrorِ

CausedِDeath.ِItِwasِfurtherِdividedِintoِnineِsub-categories,ِrangingِfromِCategoryِ

AِtoِI,ِwereِimplementedِbasedِonِtheِNationalِCoordinatingِCouncilِforِMedicationِ

ErrorِReportingِ andِPreventionِErrorِCategoryِ Indexِ (NCCMERP)ِ (Rejaneِ etِ al.,ِ

2013).ِThisِisِalsoِknownِasِtheِMedicationِErrorِIndexِ(Fernerِ&ِAronson,ِ2006).ِ

Theseِcategoriesِareِillustratedِinِtheِfigureِbelow: 

 

Tableِ2.1 CategoriesِofِMedicationِErrorsِbasedِonِMERS 

 

NO ERROR 

Category A Potential error, circumstances or events that have the 

potential to cause incident. 

ERROR, NO HARM 

Category B An error occurred but the error did not reach the patient. 
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Category C An error occurred that reached the patient but did not cause 

patient harm. 

Category D An error occurred that reached the patient and required 

monitoring to confirm that it resulted in no harm to the 

patient and/ or required intervention to preclude harm. 

ERROR, HARM 

Category E An error occurred that may have contributed to or resulted 

in temporary harm to the patient and required intervention. 

Category F An error occurred that may have contributed to or resulted 

in temporary harm to the patient and required initial or 

prolonged hospitalization. 

Category G An error occurred that may have contributed to or resulted 

in permanent patient harm. 

Category H An error occurred that required intervention necessary to 

sustain life. 

ERROR, DEATH 

Category I An error occurred that may contribute to or resulted in the 

patient's death. 

  

2.1.3 Types of Medication Errors 

Variousِstudiesِorِinstitutionsِcategorizeِtypesِofِmedicationِerrorsِdistinctlyِdueِtoِ

differencesِinِtheirِprimaryِfocusِandِobjectives.ِSomeِstudiesِcategorizeِitِbasedِonِ

theِ processِ ofِ theِ error,ِ suchِ asِ prescribing,ِ transcribing,ِ filling,ِ dispensing,ِ

administration,ِ monitoring,ِ compliance,ِ andِ omissionِ errorِ (Dorothyِ etِ al.,ِ 2021;ِ

Salmasiِetِal.,ِ2015;ِTariqِetِal.,ِ2023).ِ 
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Prescribingِerrorِhappensِwhenِwritingِaِdrugِorderِorِmakingِaِtherapeuticِchoiceِ

thatِdeviatesِawayِfromِstandardِandِcorrectِpractice.ِTranscribingِerrorsِoccurِinِtheِ

nextِ stepِ afterِ prescribing,ِ whichِ isِ interpreting,ِ verifying,ِ andِ transferringِ

medicationِ ordersِ (Vanِ Doormaalِ etِ al.,ِ 2009).ِ Dispensingِ errorsِ referِ toِ anyِ

deviationsِ fromِ aِ writtenِ prescriptionِ occurringِ duringِ theِ dispensingِ processِ ofِ

selectingِ andِ assemblingِmedicationِ orِ issueِ ofِ theِ dispensedِ productsِ toِ patientsِ

(Rostami-HochaghanِP,ِ2018).ِAdministrationِerrorِoccursِwhenِaِpatientِdoesِnotِ

receiveِ theِ exactِ medicationِ inِ termsِ ofِ type,ِ dose,ِ frequency,ِ orِ routeِ ofِ

administrationِthatِwasِrecommendedِandِitِhappenِduringِtheِfinalِstageِofِtheِdrugِ

useِprocessِ(Assunção-Costaِetِal.,ِ2022).ِ 

 

Othersِmayِclassifyِmedicationِerrorsِbasedِonِaِtaxonomyِofِspecificِerrors,ِsuchِasِ

wrongِdrugs,ِwrongِpatients,ِwrongِtechnique,ِwrongِdurations,ِwrongِtime,ِwrongِ

frequencies,ِ wrongِ routesِ ofِ administration,ِ drugِ interactions,ِ intravenousِ

incompatibilities,ِ overdoseِ andِ othersِ (Aldayyenِ etِ al.,ِ 2023;ِ Banteِ etِ al.,ِ 2023;ِ

Cassidyِetِal.,ِ2011;ِLatifِetِal.,ِ2013;ِManiasِetِal.,ِ2019;ِTabatabaeeِetِal.,ِ2022).ِ 

 

Additionally,ِ certainِ studiesِ compareِ medicationِ errorsِ basedِ onِ theِ outcomeِ

measuresِofِtheِerror,ِdistinguishingِbetweenِnearِmissesِ(errorsِthatِdidِnotِreachِtheِ

patient)ِandِactualِerrorsِ(medicationِnotِtakenِbyِtheِpatient,ِorِmedicationِtakenِbyِ

theِ patient)ِ (Samsiahِ etِ al.,ِ 2016).ِTheseِ typesِ ofِmedicationِ errorsِ reportedِmayِ

overlapِorِdifferِbetweenِstudiesِor iِnstitutions,ِreflecting tِheِdiverseِperspectivesِandِ

objectivesِofِtheِresearchersِinvolved. 
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2.1.4 Relationship between ADEs, ADRs and MEs 

Adverseِ Drugِ Eventsِ (ADEs),ِAdverseِ Drugِ Reactionsِ (ADRs),ِ andِ Medicationِ

Errorsِ(MEs)ِareِallِtypesِofِmedicationِmisadventures,ِwhichِreferِtoِanyِiatrogenicِ

hazardِorِincidentِassociatedِwithِmedicationsِِ(Nebekerِetِal.,ِ2004).ِBecauseِADEs,ِ

ADRs,ِ andِ MEsِ areِ relatedِ notionsِ thatِ canِ overlap,ِ theyِ areِ frequentlyِ usedِ

interchangeably.ِTheِtermِisِimportantِinِtheِfieldِofِpharmacovigilanceِevenِthoughِ

theِdistinctionsِbetweenِthemِcanِbeِcomplexِandِmayِdifferِacrossِorganizationsِandِ

publications.ِ 

 

Figureِ2.1 TheِrelationshipِbetweenِADEs,ِADRsِandِMEs.ِAِsmallِproportionِ

ofِMEsِrepresentِADEsِandِADRs,ِwhileِallِADRsِareِunderِADEsِ(Nebekerِetِal.,ِ

2004). 

 

 

ADEs,ِorِcommonِgeneralِtermِofِanِadverseِevent,ِoccurِwhenِaِpatientِisِharmedِ

dueِ toِuseِorِexposureِ toِaِmedication.ِ Itِ includesِharmِcausedِbyِ theِmedicationِ

itself,ِsuchِasِanِoverdoseِorِanِallergicِreaction,ِasِwellِasِharmِfromِtheِuseِofِtheِ

medication,ِ suchِ asِ doseِ reductionsِ orِ discontinuationsِ ofِ drugِ therapy.ِHowever,ِ

ADEsِdoِnotِ alwaysِ signifyِ aِmistakeِorِpoorِ care.ِADEsِwillِ referِ toِ allِADRs,ِ
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includingِallergicِorِidiosyncraticِreactionsِandِMEsِthatِharmِtheِpatient,ِwithِmostِ

ADEsِnotِresultingِfromِMEsِ(Nebekerِetِal.,ِ2004).ِ 

 

 

Figureِ2.2 TheِrelationshipِbetweenِMEsِandِADEsِwithِNoِHarm,ِPreventableِ

andِNon-preventableِHarmِ(ShawnِC.ِBecker,ِ2015). 

 

UnlikeِMEs,ِwhichِareِpreventableِevents,ِADEsِcanِbeِcategorizedِintoِpreventableِ

andِ non-preventableِADEs.ِ Forِ example,ِ preventableِADEsِwhenِ anِ opioid-naiveِ

patientِwithِ aِ historyِ ofِ sleepِ apneaِwasِ administeredِ IVِHydromorphoneِ dueِ toِ

currentِillnessِresultingِinِrespiratoryِdistress,ِwhileِnon-preventableِADEsِwhenِaِ

patientِwithِ noِ historyِ ofِ drugِ allergyِwasِ experiencingِ facialِ swellingِ afterِwasِ

administeredِwithِAugmentinِforِcurrentِinfectionِproblemِ(ShawnِC.ِBecker,ِ2015). 

 

ADR,ِorِgenerallyِknownِsideِeffect,ِisِanِunintended,ِharmfulِreactionِtoِaِdrugِthatِ

occursِatِnormalِusageِandِcorrectِtherapeuticِdosesِthatِwasِappropriatelyِprescribedِ

toِ patientsِ (Dedefoِ etِ al.,ِ 2016).ِWHOِ definesِ anِADRِ asِ “anyِ responseِ thatِ isِ

noxious,ِunintended,ِorِundesired,ِwhichِoccursِatِdosesِnormallyِusedِinِhumansِforِ

prophylaxis,ِdiagnosis,ِtherapyِofِdisease,ِorِmodificationِofِphysiologicalِfunctionِ

(Tariqِetِal.,ِ2023). 
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ADRsِ areِ expectedِ toِ haveِ negativeِ outcomesِ thatِ naturallyِ ariseِ fromِ aِ drug'sِ

pharmacologicalِ actionِ andِ areِ notِ alwaysِ preventable.ِ Inِ contrast,ِ MEsِ areِ

preventableِ(Tariqِetِal.,ِ2023).ِADRِisِcategorizedِintoِtypeِAِandِB,ِwhereِtypeِAِ

is tِypical,ِpredictable,ِandِdose-dependent. Iِnِcontrast, tِypeِB iِsِusuallyِunpredictable,ِ

dose-independentِ andِ mediatedِ byِ anِ immuneِ responseِ orِ referredِ toِ asِ allergyِ

(Böhmِetِal.,ِ2018).ِADRsِareِalsoِequivalentِtoِnon-preventableِADEsِterminologyِ

suggestedِbyِNCC-MERPِ(ShawnِC.ِBecker,ِ2015).ِTheِotherِtermِcommonlyِusedِ

isِaِsideِeffect,ِwhichِisِaِsubsetِofِADRِthatِrepresentsِaِpredictedِandِwell-knownِ

effectِofِaِdrugِthatِisِnotِtheِintendedِtherapeuticِoutcome,ِwhereِitِisِusuallyِlistedِ

inِtheِmedication'sِproductِinformation. 

 

However,ِtheِconceptِofِMEsِisِsuchِthatِevenِthoughِitِalsoِcausesِpatientِharm,ِitِ

isِ notِ entirelyِ dueِ toِ theِ useِ orِ exposureِ toِ theِmedicationِ itself.ِ Stillِ instead,ِ itِ

involvesِ theِmedicationِ useِ process,ِ suchِ asِ prescribing,ِ transcribing,ِ dispensing,ِ

administering,ِadherence,ِorِmonitoringِaِdrugِ(Assiriِetِal.,ِ2018).ِItِfallsِunderِtheِ

categoryِofِpreventableِADEs,ِandِitِ isِentirelyِunderِtheِcontrolِofِtheِhealthcareِ

systemِ(AtkinsonِA.J.ِetِal.,ِ2007). 
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2.2 Impact of Medication Errors 

2.2.1 Patients 

Medicationِ errorsِ canِ leadِ toِ bothِ immediateِ physicalِ andِ psychologicalِ

consequencesِforِpatientsِ(Isaacsِetِal.,ِ2021).ِTheseِconsequencesِmayِrangeِfromِ

theِ exacerbationِ ofِ theِ patient'sِ existingِ condition,ِ increasedِ physicalِ painِ orِ

suffering,ِonsetِofِdisabilityِor,ِinِsevereِcases,ِfatalitiesِ(Batesِ&ِSlight,ِ2014;ِNehaِ

Vemuriِetِal.,ِ2022;ِWittichِetِal.,ِ2014).ِ 

 

Theِimpactِonِpatientsِmayِgoِbeyondِphysicalِhealth,ِwhereِitِcanِerodeِtheِpatient’sِ

trustِ towardsِhealthcareِprovidersِ(Papazidesِ&ِCapstone,ِ2014;ِTariqِetِal.,ِ2023;ِ

Wittichِetِal.,ِ2014).ِPatientsِmayِexperienceِanxietyِandِuncertaintyِaboutِtheirِcare,ِ

leadingِ toِ increasedِstressِandِaِsenseِofِvulnerability.ِFurthermore,ِ theِemotionalِ

distressِ resultingِ fromِ medicationِ errors,ِ includingِ feelingsِ ofِ anger,ِ frustration,ِ

anxiety,ِdepression,ِandِhelplessness,ِcanِcontributeِtoِaِsignificantِdeclineِinِmentalِ

well-being.ِ 

 

Medicationِerrorsِcanِalsoِhaveِlong-termِsocialِandِeconomicِimpactsِ(Ottosenِetِ

al.,ِ 2021).ِTheِ financialِ burdenِ fromِ prolongedِ hospitalِ stays,ِ additionalِmedicalِ

treatments,ِchallengesِreturningِtoِworkِorِresumingِtheirِdailyِlife,ِandِpotentialِlossِ

ofِ incomeِ dueِ toِ extendedِ recoveryِ periodsِ canِ significantlyِ affectِ theِ patientِ

(Chiewchantanakitِetِal.,ِ2020;ِTariqِetِal.,ِ2023).ِAdditionally,ِmedicationِerrorsِcanِ

create lِastingِfearِandِanxietyِabout tِakingِmedications,ِwhichِmay lِead tِoِmedicationِ

non-adherenceِandِreluctanceِtoِseekِfutureِmedicalِcare. 
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Inِ additionِ toِ affectingِ theِ patient,ِ medicationِ errorsِ canِ haveِ broaderِ effectsِ onِ

familiesِandِcaregivers.ِTheyِoftenِexperienceِsignificantِemotionalِdistress,ِwhichِ

canِintensifyِifِtheِerrorِresultsِinِpermanentِinjuryِor,ِinِtheِworstِcasesِdeath.ِThisِ

notِonlyِcompoundsِtheِemotionalِburdenِbutِalsoِplacesِaِheavyِfinancialِstrainِonِ

families,ِparticularlyِwhenِtheِpatientِisِtheِprimaryِsourceِofِincome. 

 

2.2.2 Healthcare System 

Medicationِ errorsِ poseِ significantِ challengesِ toِ healthcareِ systems,ِ impactingِ

finances,ِresourceِallocation,ِandِprofessionalِwell-being.ِErrorsِincreaseِcostsِdueِtoِ

prolongedِ hospitalِ stays,ِ additionalِ treatments,ِ andِ legalِ liabilities.ِ Inِ theِ Unitedِ

States,ِ theseِ costsِ exceedِ $40ِ billionِ annually,ِ affectingِ moreِ thanِ 7ِ millionِ

individualsِ(Tariqِetِal.,ِ2023).ِSimilarِfinancialِstrainsِareِseenِinِhealthcareِsystemsِ

worldwide,ِhinderingِeffectiveِresourceِallocationِandِburdeningِgovernmentِbudgetsِ

(Jalloh,ِ2023). 

 

Legalِ andِ regulatoryِ repercussionsِ furtherِ exacerbateِ theِ problem.ِ Healthcareِ

providersِmayِfaceِlawsuits,ِfinancialِpenalties,ِandِreputationalِdamage,ِwhichِcanِ

erodeِpublicِtrustِandِreduceِorganizationalِcredibilityِ(Wittichِetِal.,ِ2014).ِTheِneedِ

forِ extensiveِ investigationsِ andِ retrainingِaddsِ toِ theِworkloadِ forِ staff,ِ divertingِ

resourcesِfromِotherِcriticalِtasksِ(AlِMardawiِ&ِRajendram,ِ2021). 

 

Forِhealthcareِprofessionals,ِ theِemotionalِ tollِofِmedicationِerrorsِcanِbeِsevere,ِ

leadingِtoِguilt,ِanxiety,ِandِevenِburnoutِorِPTSDِ(Mahatِetِal.,ِ2022;ِNehaِVemuriِ

etِ al.,ِ 2022;ِ Robertsonِ&ِ Long,ِ 2018).ِ Theseِ feelingsِ mayِ affectِ theirِ abilityِ toِ
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provideِ careِ effectively,ِ contributingِ toِ jobِ dissatisfactionِ andِ increasedِ turnoverِ

(Mahatِetِal.,ِ2022;ِPapazidesِ&ِCapstone,ِ2014).ِAddressing tِheseِemotionalِburdensِ

throughِ supportiveِ workِ environmentsِ andِ openِ communicationِ isِ essentialِ forِ

maintainingِstaffِwell-being. 

 

Atِanِorganizationalِlevel,ِmedicationِerrorsِcanِdisruptِteamworkِandِcollaboration,ِ

creatingِ aِ negativeِworkِ environment.ِEffortsِ toِ reduceِ errors,ِ suchِ asِ rootِ causeِ

analysis,ِenhancedِprotocols,ِandِongoingِstaffِeducation,ِareِessentialِtoِfosteringِaِ

cultureِ ofِ safetyِ andِ accountability.ِ Healthcareِ systemsِ mustِ prioritizeِ theseِ

initiativesِtoِminimizeِharmِandِenhanceِpatientِoutcomes. 
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2.3 Medication Errors and Pharmacovigilance System 

2.3.1 History and development 

Theِ1999ِTo Err is HumanِreportِbyِtheِInstituteِofِMedicineِ(IOM)ِwasِaِturningِ

pointِ inِaddressingِ theِglobalِ issueِofِmedicationِerrors,ِemphasizingِ theِneedِforِ

robustِreportingِsystemsِtoِenhanceِpatientِsafetyِ(Batesِ&ِSingh,ِ2018;ِPellegrini,ِ

2020).ِKeyِrecommendationsِfromِtheِreportِincludedِtheِestablishmentِofِsystemsِtoِ

collectِ andِ analyzeِ dataِ onِ medicationِ errors,ِ fosteringِ transparencyِ andِ

accountabilityِ(Kohnِetِal.,ِ2000).ِ 

 

Inspiredِbyِthis,ِtheِDanishِPatientِSafetyِDatabaseِ(DPSD)ِwasِlaunchedِinِ2004,ِ

followedِbyِEnglandِandِWales'ِNationalِReportingِandِLearningِSystemِ(NRLS)ِinِ

theِsameِyearِ(VittalِKatikireddi,ِ2004).ِTheseِsystemsِmandatedِhealthcareِworkersِ

toِ reportِ safetyِ incidents,ِ initiallyِ inِ publicِ hospitalsِ andِ laterِ inِ communityِ careِ

services,ِpharmacies,ِandِgeneralِpractices.ِTheِDPSDِnowِrecordsِapproximatelyِ

200,000ِincidentsِannually,ِwithِmedication-relatedِeventsِbeingِtheِlargestِcategoryِ

(Tchijevitchِetِal.,ِ2023). 

 

Inِ2017,ِWHOِ launchedِ theِMedicationِWithoutِHarmِ initiativeِ toِ reduceِ seriousِ

preventableِinjuriesِcausedِbyِmedicationِerrorsِbyِ50%ِwithinِfiveِyearsِ(Abbasiِetِ

al.,ِ2022;ِDonaldsonِetِal.,ِ2017;ِVenkatesan,ِ2022).ِThisِ initiativeِhighlightedِtheِ

globalِneedِforِimprovedِpharmacovigilanceِsystems,ِfocusingِonِpatientِsafetyِinِallِ

healthcareِsettings. 
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2.3.2 Pharmacovigilance in Malaysia 

Recognizingِtheِimportanceِofِerrorِreportingِinِimprovingِpatientِsafety,ِMalaysiaِ

establishedِtheِMedicationِErrorِReportingِSystemِ(MERS)ِinِ2009.ِThisِinitiative,ِ

managedِ byِ theِ Pharmacyِ Practiceِ andِ Developmentِ Divisionِ ofِ theِMinistryِ ofِ

HealthِMalaysia,ِwasِintroducedِsixِyearsِafterِtheِDanishِPatientِSafetyِDatabaseِ

(Muhammadِetِal.,ِ2019).ِInitiallyِaِbasicِreportingِsystem,ِMERSِwasِupgradedِtoِ

aِweb-basedِplatformِtoِenhanceِaccessibilityِandِfacilitateِreal-timeِreporting.ِ 

 

Theِfirstِeditionِof tِheِGuidelineِonِMedicationِErrorِReportingِwasِpublishedِinِJulyِ

2009,ِprovidingِaِ frameworkِforِhealthcareِprofessionalsِ toِ reportِ incidentsِacrossِ

publicِandِprivateِhealthcareِsettings.ِRegularِupdatesِtoِtheِguideline,ِincludingِtheِ

2021ِ versionِ currentlyِ inِ use,ِ reflectِ theِ system'sِ commitmentِ toِ continuousِ

improvementِ(Muhammadِetِal.,ِ2019).ِ 

 

Whileِ MERSِ hasِ enhancedِ errorِ reportingِ andِ transparency,ِ challengesِ suchِ asِ

underreporting,ِlimitedِawareness,ِandِresourceِconstraintsِremain.ِAddressingِtheseِ

barriersِ throughِ education,ِ anonymousِ reportingِmechanisms,ِ andِ betterِ resourceِ

allocationِcouldِfurtherِstrengthenِitsِroleِinِimprovingِpatientِsafetyِinِMalaysia. 
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2.4 Trend of medication error  

Medicationِerrorِtrendsِvaryِwidelyِacrossِregionsِandِtimeِperiods,ِ influencedِbyِ

factorsِ suchِ asِ reportingِ systems,ِ healthcareِ infrastructure,ِ andِ culturalِ attitudesِ

towardِpatientِsafety.ِHowever,ِstudiesِemployingِadvancedِstatisticalِmethodsِlikeِ

Joinpointِregressionِtoِinvestigateِtheseِtrendsِremainِlimited. 

 

2.4.1 Global Trends 

InِU.S.ِhospitals,ِaِstudyِobservedِaِ2.57-foldِincreaseِinِdeathsِdueِtoِmedicationِ

errors,ِrisingِfromِ2,876ِinِ1983ِtoِ7,391ِinِ1993,ِoutpacingِtheِ1.39-foldِincreaseِinِ

prescriptionِ volumeِ duringِ theِ sameِ periodِ (Phillipsِ etِ al.,ِ 1998).ِ Similarly,ِ inِ

EnglandِandِWales,ِincidentsِofِmedicationِadministrationِerrorsِroseِsignificantly,ِ

fromِ29,455ِinِ2007ِtoِ72,390ِinِ2016ِ(Härkänenِetِal.,ِ2021).ِFatalitiesِinِtheِUKِ

alsoِshowedِanِupwardِtrendِbetweenِ1990ِandِ2000ِ(AndrewِFoster,ِ2001;ِAronson,ِ

2009). 

 

Inِcontrast,ِaِfive-yearِretrospectiveِstudyِinِaِJordanianِteachingِhospitalِreportedِaِ

decliningِtrend,ِwithِmedicationِerrorsِdecreasingِfromِ988ِcasesِ(31.2%)ِinِ2009ِtoِ

454ِcasesِ(14.3%)ِinِ2013,ِpotentiallyِreflectingِeffectiveِpreventionِmeasuresِ(Al-

Faouriِetِal.,ِ2014). 

 

2.4.2 Asian Trends 

Studiesِ inِ Asiaِ alsoِ demonstrateِ variability.ِ Inِ Australia,ِ aِ gradualِ increaseِ inِ

medicationِerrorsِwasِreportedِbetweenِ2014ِandِ2018ِ(Isaacsِetِal.,ِ2021).ِIndonesiaِ

sawِaِslightِincreaseِinِdispensing-stageِerrorsِfromِ2016ِtoِ2017ِ(Hasnaِetِal.,ِ2020).ِ
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Meanwhile,ِSouthِKoreaِexperiencedِfluctuations,ِwithِnearِmissِerrorsِpeakingِinِ

2015ِbeforeِstabilizingِbyِ2018ِ(Yoonِ&ِSohng,ِ2021). 

 

2.4.3 Trends in Malaysia 

Inِ Malaysia,ِ medicationِ errorِ trendsِ haveِ consistentlyِ risen,ِ reflectingِ improvedِ

reportingِ systemsِ andِgrowingِ awareness.ِAccordingِ toِ theِMalaysianِMedicationِ

ErrorِReportingِSystemِ(MERS),ِreportedِcasesِincreasedِoverِ24-foldِfromِ2,572ِinِ

2009ِtoِ63,781ِinِ2022.ِNotableِspikesِoccurredِbetweenِ2013ِandِ2014ِ(fromِ8,422ِ

toِ16,897ِcases)ِandِbetweenِ2017ِandِ2018ِ(fromِ26,056ِtoِ44,211ِcases).ِTheِsharpِ

riseِ mayِ beِ attributedِ toِ theِ 2013ِ upgradeِ ofِ MERSِ intoِ aِ web-basedِ platform,ِ

facilitatingِgreaterِeaseِandِaccuracyِinِreporting. 

 

Whileِtheseِtrendsِhighlightِtheِgrowingِrecognitionِofِmedicationِerrors iِnِMalaysia,ِ

furtherِanalysisِisِneededِtoِunderstandِunderlyingِcauses,ِsuchِasِsystemicِissuesِinِ

healthcareِ deliveryِ orِ increasedِ workloadِ duringِ specificِ periods.ِ Theseِ findingsِ

underscoreِtheِimportanceِofِrobustِreportingِsystemsِandِcontinuousِeducationِforِ

healthcareِprofessionalsِtoِmitigateِmedicationِerrorsِandِimproveِpatientِsafety. 
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2.5 Associated Factors of Medication Error 

2.5.1 Overview of Malaysia’s Public Healthcare Facilities 

InِMalaysia,ِpublicِhealthcareِisِmainlyِprovidedِbyِgovernmentِhospitalsِandِclinics,ِ

whichِserveِmostِofِtheِpopulationِwithِvariousِmedicalِservices.ِTheseِhospitalsِareِ

mainlyِ underِ theِ Ministryِ ofِ Healthِ (MOH),ِ butِ someِ areِ managedِ byِ otherِ

ministries,ِ likeِ theِ Ministryِ ofِ Educationِ (MOE)ِ andِ theِ Ministryِ ofِ Defenceِ

(MINDEF)ِ (JabatanِDigitalِNegara,ِ 2024).ِ Evenِ thoughِ theyِ areِ runِ byِ differentِ

ministries,ِallِtheseِhospitalsِareِconsideredِgovernmentِhospitals,ِplayingِaِkeyِroleِ

inِtheِcountry’sِhealthcareِsystemِ(“HealthِFactsِMalaysia,”ِ2023).ِ 

 

TheِMinistryِofِEducationِ(MOE)ِoverseesِseveralِuniversityِmedicalِcenters,ِsuchِ

asِ Pusatِ Perubatanِ Universitiِ Malayaِ (PPUM)ِ andِ Pusatِ Perubatanِ Universitiِ

Kebangsaanِ Malaysiaِ (PPUKM).ِ Similarly,ِ theِ Ministryِ ofِ Defenceِ (MINDEF)ِ

managesِmilitaryِhospitals,ِ includingِHospitalِAngkatanِTenteraِPangkalanِTLDMِ

LumutِandِHospitalِAngkatanِTenteraِTuankuِMizan. 

 

BasedِonِTableِ3.2ِbelow,ِitِshowsِaِgradualِreductionِinِtheِtotalِnumberِofِMOHِ

healthcareِfacilitiesِinِMalaysia,ِfromِ3,364ِinِ2016ِtoِ3,186ِinِ2022,ِwithِmostِofِ

thisِreductionِattributedِtoِaِdeclineِinِtheِnumberِofِhealthِclinics.ِTheِdecreaseِinِ

facilitiesِcouldِbeِdueِtoِcost-cuttingِmeasures,ِconsolidationِofِhealthcareِservicesِtoِ

optimizeِ resourceِ allocation,ِ orِ restructuringِ inِ responseِ toِ changingِ healthcareِ

priorities.ِDespiteِthisِdecline,ِtheِnumberِofِMOHِhospitals,ِMOHِSpecialِMedicalِ

Institutionsِ andِNon-MOHِfacilitiesِ remainedِ relativelyِ stableِwithِ slightِ increaseِ

fromِ2016ِtoِ2022.ِ 
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Basedِonِfigureِ3.3ِbelow,ِtheِnumberِofِhospitalِbedsِincreasedِfromِ37,293ِinِ2016ِ

toِ 39,581ِ inِ 2022,ِ indicatingِ aِ continuedِ expansionِ inِ hospitalِ capacityِ toِ

accommodateِgrowingِpatientِnumbers,ِparticularlyِinِinpatientِcare.ِTheِchangesِinِ

healthcareِfacilitiesِcouldِhaveِgivenِimplicationsِforِmedicationِerrors.ِWithِfewerِ

healthِclinics,ِandِpotentialِstrainِonِexistingِhospitalsِandِspecializedِ institutions,ِ

healthcareِprofessionalsِmayِexperienceِincreasedِworkloads,ِhigherِpatientِvolumes.ِ 

 

Tableِ2.2 AnnualِSummaryِforِNumberِofِPublicِHealthcareِFacilitiesِinِ

Malaysiaِfromِ2016ِuntilِ2022 

Year 2016 2017 2018 2019 2020 2021 2022 

MOH Facilitiesa 3,364 3,367 3,368 3,315 3,293 3,207 3,186 

Hospitalsِ 135 135 135 135 135 135 137 

SpecialِMedicalِInstituteb 9 9 9 9 11 11 11 

HealthِClinicsc 3,220 3,223 3,224 3,171 3,147 3,061 3,038 

Non-MOH Facilitiesd 9 10 10 10 10 12 12 

aِTotalِnumberِofِallِpublicِhealthcareِfacilitiesِunderِMinistryِofِHealthِMalaysia 

bِRefersِ toِ Rehabilitationِ Hospital,ِ Nationalِ Leprosyِ Controlِ Centre,ِ Instituteِ ofِ

RespiratoryِMedicine,ِNationalِCancerِInstitute,ِSarawakِHeartِCentre,ِPyschiatricِ

Institutions,ِandِWomenِ&ِChildrenِHospital 

cِRefersِtoِHealthِClinics,ِRuralِClinicsِ(KlinikِDesa),ِandِCommunityِClinics 

dِRefersِ toِMilitaryِHospitalِ (UnderِMinistryِofِDefenceِMalaysia)ِandِUniversityِ

Hospitalِ(UnderِMinistryِofِEducation) 
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Figureِ2.3 AnnualِSummaryِofِOfficialِBedِCountsِforِPublicِHealthcareِ

FacilitiesِinِMalaysiaِfromِ2016ِuntilِ2022ِ(“HealthِFactsِMalaysia,”ِ2023) 

 

2.5.2 Staff Related Factors 

Medicationِerrorsِcanِoccurِatِmultipleِstagesِofِtheِmedicationِprocess,ِinvolvingِ

variousِhealthcareِ personnelِ (Brunettiِ&ِSuh,ِ2012;ِTariqِ etِ al.,ِ 2023).ِGenerally,ِ

physiciansِareِtaskedِwithِprescribingِandِadministrationِofِmedications,ِnursesِwithِ

preparationِ andِ administration,ِwhileِpharmacistsِ areِ responsibleِ forِ transcription,ِ

preparation,ِ andِ dispensing.ِ Severalِ studiesِ haveِ identifiedِ staff-relatedِ factorsِ asِ

significantِ contributorsِ toِ medicationِ errors,ِ suchِ asِ inexperiencedِ personnel,ِ

inadequateِknowledge,ِandِdistractions.ِ 
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Inexperienceِamongِhealthcareِpersonnelِ isِaِcriticalِ issue,ِwithِerrorsِmoreِlikelyِ

amongِnewlyِgraduatedِprofessionalsِorِthoseِwithِlessِthanِsixِyearsِofِexperienceِ

(Aldayyenِetِal.,ِ2023;ِBasilِetِal.,ِ2019).ِForِexample,ِaِstudyِinِSaudiِArabiaِfoundِ

thatِ57.9%ِofِmedicationِerrorsِwereِlinkedِtoِinexperiencedِpersonnel,ِparticularlyِ

newlyِgraduatedِresidentِphysiciansِ(Aldayyenِetِal.,ِ2023).ِAnotherِstudyِsuggestِ

thatِ deficienciesِ inِ skillsِ areِ contributorsِ toِ medicationِ errors,ِ withِ aِ noticeableِ

decreaseِinِmedicationِerrorsِasِnursesِgainِmoreِexperienceِ(Westbrookِetِal.,ِ2011).ِِ 

 

Inadequateِ knowledgeِ isِ anotherِ criticalِ factor,ِ particularlyِ amongِ prescribers.ِ

Studiesِ haveِ identifiedِ prescribingِ errorsِ asِ theِmostِ commonِ typeِ ofِmedicationِ

error,ِ oftenِ causedِ byِ insufficientِ trainingِ (Elshayibِ etِ al.,ِ 2021).ِ Additionally,ِ

insufficientِ trainingِ ofِ prescribersِ hasِ beenِ highlightedِ asِ aِ majorِ causeِ ofِ

prescriptionِerrorsِ(Changِetِal.,ِ2018).ِMoreover,ِdespiteِofِadequateِstaffingِlevelsِ

duringِ shifts,ِ aِ highِ incidenceِ ofِ medicationِ errorsِ mayِ indicateِ thatِ aِ lackِ ofِ

knowledgeِandِskillsِ amongِ theِpersonnelِ (Basilِetِ al.,ِ2019).ِ InِAustralia,ِhigherِ

levelsِ ofِ nursingِ knowledgeِ wereِ associatedِ withِ fewerِ errors,ِ emphasizingِ theِ

importanceِofِtrainingِandِeducationِ(Isaacsِetِal.,ِ2021;ِMcKeonِetِal.,ِ2006). 

 

Additionally,ِdistractionsِduringِtheِmedicationِprocess,ِsuchِasِinterruptionsِwhileِ

administeringِ drugs,ِ significantlyِ increaseِ theِ likelihoodِ ofِ errorsِ (Maniasِ etِ al.,ِ

2021).ِAddressingِ theseِ issuesِ requiresِ targetedِ interventions,ِ suchِ asِ structuredِ

trainingِ programs,ِminimizingِ interruptions,ِ andِ fosteringِ continuousِ professionalِ

development. 
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2.5.3 Medication Related Factors 

Medicationِcharacteristics,ِsuchِasِlook-alikeِandِsound-alikeِ(LASA)ِmedications,ِ

significantlyِ contributeِ toِ errors.ِ Inِ aِMalaysianِ study,ِ LASAِmedicationsِwereِ aِ

secondaryِ factorِ inِ dispensingِ errors,ِ althoughِ distractionsِ duringِ fillingِwereِ theِ

primaryِcauseِ(Rajahِetِal.,ِ2019).ِInِIran,ِ72%ِofِnursesِreportedِatِleastِoneِLASA-

relatedِerrorِinِsixِmonths,ِhighlightingِtheِprevalenceِofِthisِissueِ(Mosakazemiِetِ

al.,ِ2019).ِTheِstudyِidentifiedِconfusionِbetweenِlook-alikeِandِsound-alikeِ(LASA)ِ

medicationsِ acrossِ multipleِ processِ stagesِ asِ aِ significantِ systemicِ causeِ ofِ

medicationِerrorsِ(Kuitunenِetِal.,ِ2020).ِ 

 

Additionally,ِ packagingِ designِ alsoِ playsِ aِ role,ِ withِ similar-lookingِ orِ poorlyِ

labelledِ packagingِ increasingِ theِ riskِ ofِ errorsِ (Vallerandِ &ِ Sanoski,ِ 2019).ِ

Interventionsِsuchِasِclearِlabelling,ِdistinctِpackaging,ِandِstaff tِrainingِtoِrecognizeِ

LASAِ risksِ canِ reduceِ theseِ errors.ِ Implementingِ electronicِ alertsِ forِ LASAِ

medicationsِinِprescribingِsystemsِcouldِalsoِimproveِsafety. 

 

2.5.4 Task and Technology Related Factors 

Severalِ studiesِ haveِ identifiedِ taskِ andِ technology-relatedِ factorsِ asِ significantِ

contributorsِ toِmedicationِ errors.ِ InِSaudiِArabia,ِ inadequacyِ ofِworkِ proceduresِ

policyِ accountedِ forِ 48.3%ِ ofِ medicationِ errors,ِ emphasizingِ theِ criticalِ roleِ ofِ

existenceِ andِ followingِ establishedِ guidelinesِ (Aldayyenِ etِ al.,ِ 2023).ِMeanwhileِ

failureِ toِ followِ establishedِproceduresِ isِ aِ leadingِ causeِofِmedicationِerrors.ِ Inِ

Australia,ِ 82.4%ِ ofِ errorsِ wereِ attributedِ toِ proceduralِ non-compliance,ِ whileِ

double-checkingِmedicationsِreducedِerrorِratesِsignificantlyِ(Maniasِetِal.,ِ2021).ِ 
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Theِuseِofِnon-standardِorِambiguousِabbreviationsِinِprescriptionsِhasِbeenِshownِ

toِcontributeِtoِerrors,ِasِevidencedِbyِaِstudyِconductedِinِBrazilِfoundِthatِtheِuseِ

ofِnon-standardِabbreviationsِinِhandwrittenِprescriptionsِsignificantlyِcontributeِtoِ

medicationِerrorsِ (Rosaِ etِ al.,ِ2009).ِAdditionally,ِaِ studyِconductedِ inِSriِLankaِ

highlightsِthatِtheِuseِofِabbreviationsِisِfrequentlyِproneِtoِmisinterpretation,ِwhichِ

exacerbatesِ theِ riskِ ofِ confusionِ andِ canِ leadِ toِ errorsِ inِ medicationِ dispensingِ

(Samaranayakeِetِal.,ِ2012).ِ 

 

Additionally,ِ illegibleِ prescriptionsِ furtherِ exacerbateِ theِ problem.ِ Studiesِ inِ Sriِ

LankaِandِSouthِAfricaِfoundِthatِpoorlyِwrittenِprescriptionsِandِinadequateِdigitalِ

entryِ systemsِ ledِ toِ confusionِandِpotentiallyِdangerousِerrorsِ (Britsِ etِ al.,ِ 2017;ِ

Samaranayakeِetِal.,ِ2012).ِ 

 

Moreover,ِ unavailableِ orِ inaccurateِ patientِ informationِ canِ significantlyِ impactِ

patientِ safetyِ byِ leadingِ toِ inappropriateِ dosagesِ orِ treatments,ِ particularlyِ inِ

vulnerableِpopulationsِorِwhenِmedicationsِrequireِweight-basedِdosingِ(Brunettiِ&ِ

Suh,ِ2012).ِ 

 

Incorrectِ labellingِonِdispensingِenvelopesِorِcontainersِcontributesِ toِmedicationِ

errors,ِasِevidencedِbyِaِstudyِconductedِatِaِtertiaryِcareِhospitalِwhereِincorrectِ

labellingِaccountedِforِ15.38%ِofِdispensingِerrorsِ(Chandِetِal.,ِ2022).ِ 

 




