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ABSTRACT

The principal goal of medicine is to achieve pesittherapeutic outcome while carefully minimiziregignt risk.
However, with the advancement made in the techyotdgdrug discovery and formulation new medicines a
flooding to the drug-market. Although newly launtheedicines are opening lot more avenues and oppibies
for patient care but also harboring new hazards.dMation errors (MEs) are common in health caretsgs all
over world. These errors are more dangerous esfigdia developing countries were patients’ rightrist well
protected. It contributes significantly to drug-a&dd complications which range from mild damagentore severe
event leading to hospitalization. Various healtlecprofessionals’ attitudes as well as system faileontribute to
MEs. It has become necessary for every health parfessional to understand the nature and sourdddes and
try to find solution. Sources of MEs are multi-ta@ls and multi-disciplinary that require carefuetection,
assessment and intervention. Several MEs prevestigtegies were identified which if properly implented will
significantly improve health care delivery servic€he purpose of this work was to highlight theerof health care
professionals in MEs; identify the common sourdedBs and discuss the proper MEs preventive stiateg
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INTRODUCTION

Knowledge of MEs is crucial to every health carefessional. It was established that committing reischuman
nature. Therefore, awareness on ME will signifibaimprove the quality of patient care. However, M&n be
potentially harmful and may lead to hospitalizatidrherefore, it is imperative for all stake-holddilsee drug-
manufacturers, medical-practitioners, patientsragdilatory authorities to have a clear idea on fEsrder to take
pre-emptive measures and ensure safety for patightdledical-practitioners with adequate knowlednfeMEs
have a better concept of avoiding it and increessgtiihent competence. To understand MEs and injiiaeentive
strategies, modern classification of MEs has becnawessary. It is important to distinguish betwbtis and its
subset prescription errors (PEs) [1-2]. MEs erevescommonly committed by three main health caoéegsionals
such as doctors, pharmacist and nurses. It is sa&gefo identify the type of error, its source dhd health care
professional involved for appropriate resolution. [Medication-error can occur at any stage fromgdasis to
discharge. The three major stages of patient-a&@mescription, dispensing and administrationséyiption-error
is considered the most important because poorppéisc can lead to dispensing and administratiorore
Prescriber must have detail information of patigisease condition; medication history with drugealy [3-4]. A
lot of factors contributed to MEs which are indival factors include: lack of adequate knowledgenetlications;
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lack of understanding MEs; not adhering to workgedures; fatigue; hurry. System failure includedeguate

staffs; poor working environment; insufficient skpcand use of complex procedure [5-7]. It is geltgra
recommended that clinic, pharmacy and ward enviertnbe well equipped and made conducive for smaath

effective patient care.

Study has shown that prescription-error is the magurce of MEs which account for 70% of the emetected,;
also 4 in every 1000 PEs identified in teachingplitas had potential to cause adverse drug reac{iabsRs) [3].
PEs often considered as preventable source ohtesatfailure and increase cost [BEs can be committed by
medical-doctors of all level, but it is more commwith juniors which may vary from 2 to 514 errorsrpl000
prescription [5]. As a part of quality assurancegaedure, pharmacist should detect and addres&allPharmacist
is also responsible for prevention of administnaterrors with proper dispensing. This can be aduethrough
effective communication with nurses and properguatcounseling [6]. It is important to extend theWwledge and
intervention with regards to MEs to community pieetbecause errors also exist in community. MESesainjury
in 1.5 million patients and increases the costealth care in USA by 3.5 billion US $ every yeal. Research have
shown that about 44,000 to 98,000 patients lost lifie every year due to ADRs, out of these mdvart 7,000 was
attributed to MEs [10].

Definitions of Terms

i. Underreporting of MEs: MEs have suffered serious problem of underrepgrtiver years; research have shown
that 95% of MEs were not reported due to fear afiumnber of consequences [11]. Majority of healthecar
professional has a preconceived idea that repowtiighnot add any benefit to the patient [12]. Siwly, medical-
practitioners believe reporting of MEs will tarnigteir image and result in patient loss of confiderthere was also
fear of punishment from superiors or terminationappointment [12]. Review carried out in Iran repdrthat
reasons for underreporting MEs includes persoraisfeadministrative barriers, and complexity of teporting
process [13]. Similarly, 100% of studies statedt tigaoring to report was the most important barridursing
students revealed that fear of decreasing evaluaimres had the highest importance. Additionallythorities
mostly focused on individual fault rather than eystfailure [13]. The aim of this study is to higit the role of
health care professionals in MEs, identify the camnsources of MEs, and discuss the proper MEs ptivee
strategies.

ii. Medication: Refers to medicinal product which possess bioldgictvity, alone or containing additives, it may
be active drug molecule or pro-drug which act onlyen converted to active metabolite, it may alsacekular
elements [1]. Several compounds and mixtures aresidered as medicine including diagnostic mediapdl
products, and viruses for gene therapy, stereoisynas well as chemical and biological contamindiis
However, medications do not include the use of dbals for non-diagnostic purposes e.g. use of pleptyine to
study baroreceptors reflexes in physiological amarmacological experiments [1].

iii. Prescription: Is a written order containing the detail explanataf the medicine such as dosage form, dose,
frequency of administration, route of administrati@and duration of treatment; also details of gqudti hospital,
name and signature of the prescriiigr

iv. Error: Error can be described as mistake that occurtdugnorance, hurry, complacency or an over sight i
communication, writing, and calculation during treant process; it also involves use of wrong pracedor
incomplete plans to achieve particular treatmeaitves [1].

v. MEs. MEs can be described as mistakes that occur during factoting, compounding, prescribing, dispensing
or administration of medicine and related prodwetich has potential to harm the patient [1, 4, B{-IMEs can
occur during any of the routine treatment stagesifdiagnoses up to the time the patient is dis@thrperefore, it

is important to identify the root cause of MEs nder to prevent it.

Modern Classification of MEs: In order to properly classify MEs, several fastareed to be taken into
consideration. Methods used in categorizing MERighe contextual, modal and psychological clasdifiea[1, 16].
Contextual classification categorizes MEs accordimghe type of medicine, specific time it occurrexhtient
involved and place where it occurred. Modal classifon concentrates on the manner and means thratich
MEs occurred. Finally psychological classificatioeused on the type of patients involved and tidesstablish the
event leading to MEs [1]. Generally, six type ofdioation occur in practice including prescribingulfa PEs,
transcription error, dispensing error, administnaterror and across setting effb8-17]. However, this article limits
its scope to three major types of MEs namely: Rispensing error and drug administration error thablves
directly the role of major health care professisnal
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The Role of Health Care Professionals

i. The Role of Prescribers in PEs: PEs occur wherprescribers’ written order is not balanced, incastglor

contains incorrect details normally expected tockearly written by the prescriber; it may involveappropriate
choice of medication, wrong dosage or dosage regiméich can potentially injure the patient [18PEs occurs
when as a result of a prescribing decision or pigthon writing process, there is an unintentiosagnificant (1)

reduction in the probability of treatment being eéisnand effective or (2) increase in the risk ofrha[2, 18]. PEs
usually occur in two major processes involved iesgribing medicine, first is decision making in okimg the best
drugs for the patient, here the prescriber neethézk patient overall history and thorough physeaiminations;
failure to do that may lead to irrational presaridp{l]. Secondly, during writing, prescriber mayv@ up with the
best drug but presented it in an inappropriate mgmake an omission, repetition or substituteitibended drug;
use complex abbreviations e.g. SC (subcutaneoughwhay be mistaken for SL (sublingual); omissidnzero

before decimal also contribute to PEs (e.g. .1my bbeamistaken for 1mg) [9]. According to WHO, hursyanother
cause of PEs, most of the doctors in developinghitpuspent less than 60 seconds in writing medicaaind

counseling the patient; lack of concentration daelang patient queue or crowded environment; vewdorad

telephone prescription order have significantlytdbated to PEs [9].

ii. The Role of Pharmacist in Dispensing Errors (DEs): This is due to incorrect medicine supplied toiquat
Usually, it happened as a result of discrepancyéen prescription and medicine supplied by pharstadight
drug may be supplied but with wrong dosage, dosagenent, route of administration or supplied tavieong
patient [6]. DEs are of three types including fegltio detect and resolve PEs, failure to detectufiaaturers’ error,
and inadequate patient counseling. DEs are corsldes failure in quality assurance and pharmaedutére which
are the primary responsibility of pharmacist te&in However, when it comes to medicine, pharmadpéscontrol
center, as careful assessment of prescription eacdrae dispensing can safeguard patient fromypés of MEs
[6]. DEs may also include wrong quantity or volumeong expiry date, omission or inclusion of unresgey
items. Study reported that the prevalence of DHE3 a45% [6]. The incidence of DEs should consigetr only the
reported cases but the whole dispensing process [6]

iii. The Role of Nurses in Drug Administration Errors (DAEs): DAEs happens when drug is administered not
according to the prescription order; also due &f#ilure to detect and resolve errors committedinduprescription,
transcription, dispensing and finally drug admir@tion [7, 19]. Prevalence of DAEs can be deterohitgy
measuring its rate of occurrence. Observationahatetvas the best tool employed [7]. Studies havealed that
the prevalence of DAEs ranges from 14.9% to 32.4%2D-21]. Similarly the rate of error committedthwi
intravenous medicine was higher compared to othestications [7]. Furthermore, it was established DWAEs is
commonly associated with wrong calculation. Appabkieported that the rate of error committed wittravenous
drugs was 88 in every 100. Similarly, use of wrdrggjuency occurred in 21.6 in every 100 doses haddte of
omission of dosages was 8.1 to 50 in every 100d@§eln general, the average rate of DAEs quiggh hherefore,

it is essential to detect and correct all form$/iéfs [7].

Sources of MEs

i. Sources of PEs. PEs may arise from any of the procedures involvegrescription. Poor diagnoses, wrong
medication, wrong dosage, wrong dosage regimentiandg timing are the major contributors [2, 5].dddition,
prescribing to the wrong patient, prescribing withthe patient’s consent, off-label use of drugufe to consider
concurrent disease or concurrent treatment cauBss[®, 22]. Furthermore, lack of accuracy, illegibriting,
confusing brands names, incomplete writing andafissmmplex abbreviation significantly contributeR&s [5, 22].
Similarly, individual nature of patient is very imgiant including medical history, body size, weigimd genetic
variation. Research have shown that unintendedsionisf drug or dosage regiment accounts for 19% bf PEs,
wrong or incomplete medical history was found tonh@3.3% of the patient taking at least four drugsying
patient from one hospital ward to another also goute to PEs [5]. According to the theory of hun®ror, PEs
mainly depend on individual skills but also sigcéfhtly contributed by failure of the system suctpasr working
environment, use of complex procedure and largebeurof patients [5]. The contribution of human &cand
individual skills is very important. Lack of feeddkaamong health care professionals plays a viti@ mo PEs.
Therefore, it is necessary for pharmacist and surseive feedback to the doctor in case of anybtoegarding
information [5]. Mutual understanding among heattlre professional is necessary, lack of cooperatiay
generate cascade of event leading to ADRs. Somgiinneay become necessary to evaluate the know|ediifeide
and practice towards PEs of individual prescrilwarking condition, and stress level. It is impottém note that
prescription process does not end at generatingcpption; there is also need to monitor the pat[gs]. PEs is
strongly associated with junior doctors, hence tsleguld be well supervised and their working caondineeds to
be standardized [23].
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ii. Sources of DEs. DEs may be committed by any of the pharmacy staftspharmacist is solely responsible for
any error that occurred in the pharmacy. It waaldisthed that source of DEs can be detected usimgstructured
guestionnaire; this involved conducting survey waleate the attitude and opinion of practicing phacist [6].
Survey conducted in UK hospital reported up to d@rent causes of DEs; the most common sourc&=sfwere
categorized as busy schedule (21%), shortage fi$ $122%), interruptions (9.4%), time limitation %), sound-
alike / look-alike medicine (8.5%), and fatigue ¥4)L[6]. Another study conducted in Danish reporgsahilar
findings[24]. Survey carried out on pharmacist revealed fias were due to nature of drugs involved (10%prp
organization (37%), poor prescription (17%), antklaf patient cooperation (4%), as well as in-eigrered staffs
(30%) [6]. Studies have shown that dispensing wrstrgngth, failure to confirm doubtful informatidnom
prescriber, failure to supply complete dose fordheation of treatment, cutting of medicine frone thtrips which
remove vital information like expiry date causessE, 22]. Research conducted in USA indicated thajority of
DEs were due dispensing drug with possibility ofigirinteraction. This is usually attributed to tdlepe
prescription order and too much work load in tharpiacy [25]. Lack of standard operating procedsoanty
dispending materials, scarce staffs and poor wgrkimvironment are the major sources.

iii. Source of DAEs. DAEs are divided in to three including individua¢dith care professional failure, system
failure, and problem of underreporting [7]. Stamblaredication procedure, adequate drug administratols as
well as standard time table for administering dewg necessary for a successful treatment. Nurgesnastly
associated with DAEs; although doctors and pharmshatas some contributions. Nurses poor knowledge an
concentration; complacency; work load and lack nflarstanding of errors [7]. Common errors commitibgd
nurses include use of wrong-patient, wrong-dosageng-time, wrong-calculations. Equally, wrong-dregror in
drawing up the medicine, introduction of contamitsanombining incompatible medicines, wrong-dilatiand off-
label use of drug significantly contribute to DAEZ 7, 22]. System failure includes poor hospitat avard
environment, bureaucratic operation system, inéffeaneans of communication, inadequate staffseapdpment
[7]. Presently, more attention is given to systaitufe rather than individual failure in eradicatisources of DAES.
Underreporting of DAEs often lead to more erroparing of DAEs will actually triggers to developays and
means to prevent MEs. Many factors were establisivé@ the cause of underreporting, include fegruriishment,
loss of confidence by patient and complexity oforimg procedure [7].

Prevention Strategies

Prevention of MEs targets the individual healthecarofessionals’ failure, system failure and inaicke of
underreporting. Three preventive measures were @@l in tackling MEs including strategy to improve
medication safety, strategy to reduce MEs as veeM&s reporting and feedback.

i. Strategy to Improve Medication Safety: The first step to avoid MEs is to increase medicatsafety by
providing all the necessary information which irdds reference books, journals, and tools like igtein the
hospital with cooperative work-setting and satisfag level of workforces. Committee on Quality oé&lth Care in
America (CQHA) has come up with plans to improweatment process and ensure safety [26]. The plate m
include providing standard prescription guidelingsoviding adequate information to the patient, yiing
software for electronic prescription and drugs $thdne prescribed with generic names. PEs shoulddrg@tored by
drug and therapeutic committee [8]. The commitise auggested that all drug and related produdsldibe kept
in the pharmacy. High risk medicines should be Baggo the wards only when they are required. Bindrugs
and equipment must be separated; patient and nshgegd be counseled adequately by pharmacist.niitast
should support drug and therapeutic committee tealeMES and report [27]. Nurses must be providéth w
standard operating procedure, medication time tatd¢éch and wall clock. Nursing staffs should ke#ifhazardous
medical-product under lock and key. There shouldtbeng cooperation among health care professiohalsses
must be respected and consulted in terms of tredtpmegress. Finally each hospital should develubadopt their
own plan to minimise MEs [26].

ii. Strategy to Reduce MEs: Three methods were employed to reduce MEs assdaidth individual health care
professionals and system failure including useB#r‘coding-Bar code (BPOC), physician computer petdry
(CPOE), and pharmacist clinical activities’ [8, 28]. Bar coding scanner verifies that the prescripkarmacist or
nurses are dealing with the right-patient, righigdr in a correct dose, correct-time and correcteroaf
administration. This instrument is very efficienakes less than one error per million scans [28sétiber usually
apply Bar-code and relate a given prescription &itbarticular patient then forward to the pharmaétsarmacist
dispenses the unit dose of the medication accordiige bar-code and finally forwards to the nu&ebsequently,
nurse use the bar-code scanner and confirm the-pagfent for medications [8]. CPOE involves thee usf
computer by prescriber to send prescription togharmacy using specific patient information. Thystem was
established to reduce PEs by 83% [28, 30]. Anosltedy indicated that CPOE has significantly redutesl
incidence of ADRs due to MEs by 55% [8]. Physiciasually diagnoses the patient, entered the summary
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diagnoses into the computer and recommends apptepmedications for the patient, the computer aasl\the
possibility of allergy, incompatibility and drugtaraction based on the documented patient diagamsismedical
history. The final prescription produced usuallynt@ined the right drug at a right dose and dosagm for the
intended patient [8, 28]. Pharmacist clinical atyivs of paramount significance for quality asswa and ideal
patient care; also their involvement in team ofltieeare professionals will promote better patieste; and uphold
rational use of medicine, detection and instanbriégpy of ADRs and MEs [8]. It is testified thatgzence of
pharmacist during ward round by the medical-coastilteduces MEs up to 66% [8].

iii. MEs Reporting and Feedback: Reporting MEs is very significant in assessing tyyge and nature of error
committed as well as devising appropriate preventieasures. The reporting procedure should be siagde to
encourage reporting. Health care professionalsldhoel counselled about MEs reporting which is thegrtified
obligation. Reporting MEs should be confidentiahefe may be need to conceal the identity of thertep
Reporting should be done immediately after detectibus experts can intervene and prevent ADRsTB§ next
stage is to disseminate the information among tsth care professional to get-out from future mése[5].
Studies have shown that MEs can be identified,sassk and reported using active interventional atktithich
involves chart review and patient monitoring. Timethod was established to be 10 times more efteativackling
MEs and ADRs than spontaneous reporting [5]. Theapdete process of active intervention include ptivac
detection of MEs, reporting and feedback contratey, improving all health care professionals’ klemlge, as
well as simplifying all complex procedures involviadprescription, dispensing and drug administrafi].

CONCLUSION

Health care professional at all level have an irgrdrrole to play in reducing the menace of MEsieBal efforts
have been made to reduce the incidence of MEghbge attempts suffered a serious setback due tortilem of
under-reporting. The sources of MEs identified wamealti-factorials and multi-disciplinary which juféd that

nobody is above the mistake. There is also nees&tuate knowledge, attitude and practice of médiocators

towards MEs prior to initiation of patient treatmhelBharmacist role in clinical activities play agt role in reducing
MEs. All health care providers need to embrace @ggir of Evidence Based Medicine (EBM) whichthig most
conscientious, explicit and judicious use afrrent best evidence in making decision abthg& care of
individual patient. Use of information and commuation technology (ICT) has eloquently revolutiomizbe health
care delivery services. There is urgent need td@nthe use of ICT in every hospital by all devetapcountries in
order to make a remarkable progress in addressialjhhand medication related problems.

Limitation of the Study: The article covers only three main types of MiE$ af six. It only covers the sources of
MEs gathered within limited time frame; more agihlre available which will contribute to the kneggde that was
not accessible to the authors.
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