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ABSTRACT

Background: Medication errors in hospitals are a leading cause of injury and avoidable harm
that negatively affect the quality of the care provided. One-third of all medication errors
causing harm to hospitalized patients occur in the administration stage of the medication
process. For developing targeted interventions to reduce the risk of placing hospitalized
patients at risk, it is crucial to first quantify the magnitude and dimensions of the problem
and understand risk-related factors, such as working environment conditions, suboptimal

problematic procedures drug-related factors and individual-related factors.

Objective: To record the prevalence and types of medication administration errors, with an
emphasis on errors of omission. Also, to investigate error associated factors such as
systematic and person-related factors, during administration of medicines to inpatients and

explore nurses’ perceptions of the medication error-related factors.

Methods: An explanatory sequential mixed methods design was followed. In particular, the
study consisted of two phases: a descriptive observational phase and a focus group phase. In
the first phase, the medication process in two medical wards of a tertiary hospital was
observed by two observers using a structured observation form, to record the frequency and
types of errors. Chi Square, and logistic regression analysis were used to explore associations
between errors and potential factors. Subsequently, nurses’ perceptions of medication
administration error-related factors were explored in two focus group discussions, to explain
and enrich the findings of the quantitative phase. Thematic analysis was employed for

analyzing the data collected from the focus groups.

Results: A total of 665 drug administrations were observed involving 128 patients and
administered by 24 nurses. From these administrations, 2371 errors were detected from
which 81.2% were omissions and 18.8% were errors of commission. Omissions in the
infection prevention guidelines (46.6%) and in the five rights of medication safety principles
(35.8%) were more prevalent. In particular, omitting to hand wash before administering a
drug (98.4%), omitting to disinfect the site of injection (37.7%), and omitting to confirm
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patient’s identity (74.4%) were the three most frequently observed omissions.
Documentation errors (13.1%) and handling errors (4.5%) were also detected with lower
frequency. Regression analysis showed that the therapeutic class of the drug administered
(OR=4.11, 95% CI, 2.65-6.38, p<0.001) and the number of medicines taken per patient
(OR=1.57, 95% Cl, 1.08-2.27, p=0.04) were the two factors which statistically significantly
increased the risk of a higher number of errors being detected. Particularly when a
cardiovascular drug was administered, or when twelve or more drugs were prescribed for a
patient, the risk of five or more errors being made per administration was increased by
approximately 4 and 1.6 times respectively. Furthermore, regression analysis revealed that
when the administration was carried out by a nurse with more than twelve years of working
experience, the risk of five or more errors being made per administration was increased by
approximately 48% than when a nurse with less than 12 years of experience was
administering the drug (OR=1.48, 95% CI, 1.02-2.15, p=0.05). Four themes were identified
from the analysis of the data collected in focus group discussions: (a) professional practice
environment and related factors, (b) person related factors, (c) drug related factors, and (d)
processes and procedures. Professional practice environment and related factors was the
dominant theme. According to nurses’ perceptions, factors like staffing, interruptions and/or
distractions, communication lapses, processes and systems failures, management and
leadership issues are associated with medication errors. Moreover, nurse being physically or
mentally fatigued, the patient’s condition and patients with polypharmacy or in a severely
poor health condition were also perceived by nurses to be medication administration errors

associated factors.

Conclusions: Medication administration errors is a multifactorial and multidimensional
problem that requires collective effort to be minimized, thereby improving patient safety.
Taking into account nurses’ perceptions of medication errors can help enlightening the
underlying conditions contributing to errors. Errors during drug administration are common
in clinical practice, with omissions being the most common type of error. The risk of a higher
number of errors being made is increased when a cardiovascular drug is administered or when
the number of medicines administered per patient is increased. Nurses’ years of work

experience is also related to drug administration errors. Staff’s perceptions of the causes of
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medication errors, when supplemented with evidence derived from observational studies, can
provide a comprehensive picture of the factors that contribute to errors and thus inform and

shape targeted interventions for preventing medication errors in hospitals wards.

Keywords: drug safety, medication administration errors, hospital wards, observation,

thematic analysis
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INEPIAHYH

Ewayoynq: Ta AdOn xoatd t Swwdikocioo TG QOPUAKEVTIKNG Oy®YNS OTO VOCOKOUEL
amoteAobV TV KOpla aution BAAPNC mov Ba umopovoe va elxe amopevyel kar emnpedlovv
APVNTIKG TNV TOOTNTA TNG TapeXOUEVNS PpovTidas. To éva tpito dAwV TV AabdV Katd )
QOPUAKEVTIKN oy®yN oL TpokaAovV BAAPN o vosokopelakols acbeveic cuppaivovv 6to
6TAo10 YoPNYNONG TOV QUPUAK®V. T'o TV avATTUEN GTOXELVUEV®Y TOPEUPAGEDY Yo T
peiwon Tov Kivdvvou £KOECTC TOV ECMOTEPIKAOV aoOEVOV GE Kivouvo, Elval OTNUAVTIKO TPDTO
va Tpocdloplotel to péyefog Kot ot SCTAGELS TOV TPOPAUOTOC, VO EVIOMIGTOVV Ol
Tapdyovteg mov oyetiCovior pe tov kivouvo epedviong Aabdv, 6nwc ol cuvOnKeG TOL
gpyootakod mePPAAAOVIOS, Ol TPOPANUOTIKES OOIKAGIES, GAAOL TOPAYOVTEG TOV

oyetiovtat e TO YOPNYOVUEVO PAPLAKO 1) Kot TOPAyOVTES TOV GYETILOVTOL LE T ATOLLO.

Y16y0c: H xoataypagn tov apBuod kot tov €idovg tov Aaddv mov cvufaivouv Kotd T
xopnynomn oopudkmv, pe éueacn oto Addn moapdiewyng. Emiong, m depgvvnon tov
Tapoyovtov mov oyetilovror pe AGBn Katd T YopNynomn QopUAK®V G £0MTEPIKOVS
acbeveic, OT®G GVOTNUATIKOL KOt GYETICOUEVOL [LE TO GTOUO TOPAYOVTES, KOl 1 dlepeHvNoN

TOV OVTIMYE®Y TOV VOGNAELTAOV MG TPOS TOVS ToPdyovteg mov oyetilovtot pe 10 Aabog.

Mé00d0oc: Epappootke évag emenynuatikds, dtodoykos, KTOC EPELVNTIKOC GYEOAGLOC.
Yvuykekpyéva, n peAétn meptehdfave 000 pacelc. Mo meptypapikn LEAETN TapATPNONG GE
TPAOTN domn kot akorovBmg pio perAétn pe ™ pébodo twv opddmv £oTiong. XTnV TPMOTN
@acn, 1M OwdKasio TG YOPNYNONS QUPUAK®V o OV0 TAOOAOYIKA TUAUOTO €VOG
tprtofdOpov vocokopeiov moapatnpninke amd 00O TOPATNPNTES YPTCLLOTOIDVIOG Lo
dounuéVN eOpUa TOPATHPNONG, TPOKEWEVOD VO KATOYPAPEL 1 GLYVOTNTO Kol Ol TUTOL
coaipatov. [a ™ depedhvnon ovoyeticemv peta&d Aabav kot mbovov Topaydvimv
YPNGLLOTOONKE 1| GTOTIGTIKY dokipacio X2 kot 1) AOYIGTIKY TaAVSPOINGT|. T GUVEELO,
OlEPELVNONKOAY O OVTIANYELS TOV VOCIAELTAOV GYETIKA LLE TOVS TAPAYOVTEG TOL GYeTIlOVTaL
pe AGON Koatd T yopnynon QApUAK®V HE Mu-Oounpéves ocvlntnoelg o€ dVO OUAOES
€0TiooNg, TPOKEWEVOL va €ENYNOOLY Kol Vo EUTAOLTIGTOVV TOL EVPYLLOTO TG TOGOTIKYG

@aomng, ONAadN TG HEAETNG TOPATHPNONG TOV TPONYNONKE TV opddwv eotiaons. ['a v
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avaALGN TV OESOUEVOV TTOL GLAAEXONKOV amd TG opddeg eotioong ypnotpomomonke n

péBodog g Bepatikng avaivong.

Amoteréopata: [Topoammpndnkav cuvolikd 665 yopnynoelc papudkov oe 128 acbeveig ot
omoieg yopnynOnkav amd 24 voonrevtég GUVOAKA. ATO QVTEG TIG YOPNYNOELS, EVIOTIGTNKOV
2371 AGOn omd ta omoio o 81,2% nMrav mopareiyelg kot to 18,8% nMtav cedApata
extédeonc. Ot mapareiyelg otig 00Myieg TPOANYNGS TV AotudEewv (46,6%) Kot otV Tpnon
TV 5 Pactk®dv apydv opng xoprynong eapudxkmy (35,8%) ftav ta mo cuyva £iom Aabdv.
ZUYKEKPIUEVO, 1) TOPAAELYN TNG OTOADUOVONG TOV XEPIOV TPV amd TN YOPNYNon &vog
eappakov (98,4%), n mapdiewyn amoAvpaveng tov onueiov g €veong (37,7%) kot n
naparenyn emPePainong e TavTdOTNTAC/0TOYKEI®V TOV 0.60EVOVG (74,4%) YTV O1 TPELS TTLO
oLYVES TapaAeiyels mov kataypaenkayv. Evtonictkay emiong AdOn oty kataypoaen g
yopriynong (13,1%) kot a0 otov tpdmo yopnynong (4,5%) aArd pe xapnAotepn cuyvotnta.
H oavélvon Aoywotikng modwdpounong £€5eie 6tt m Oepamevtikny katnyopio Tov
yopnyovpevov eapudrkov (OR = 4,11, 95% CI, 2,65-6,38, p <0,001) kot o apOudg twv
oopudkov mov emedncav avéd acBevn (OR = 1,57, 95% CI, 1,08-2,27, p = 0,04) fjtav ot
dv0 Topdyoviec TOv aHENCAY GTATIOTIKA CMUAVTIKE TOV KIVOLVO EVIOTIGHOV PEYUADTEPOV
apBuod cpoipdtov. Idwitepa dtav yopnyndnke éva Kapdayyelokd QAapuoKko, mapd Evo
Qapuako and GAAN BepamevTiKng TdENG 1 dtav GuvtayoypaenOnKay dMOEKa 1| TEPICTOTEPQL
eapuako avd aclevn, o kivduvog mEVTE 1 TEPICCOTEP®V COUAUATOV ava YOpNynon
avéndnke katd tepinov 4 ko 1,6 popég avtictorya. Emiong, onuaviikn cucyétion oaivetal
va glye Kot ) epyactokt| epnelpio Ttov voonievt. H avéivon maiivdopounong £deiée 6t dtav
N xopnynon ywotav omd VOONAELTH| UE TEPIOCOTEPO OO OMOEKA YPOVILL EPYOGLUKNG
eumepiog, o kivouvog TEVTE 1 MEPIGGATEPOV GPAAUATOV ava Yopynon ovéavotav Katd
nepinov 48% amod 0, TL dTav VOoNAELTAG Le Ayotepo amd 12 ypdvia epmeipiog yopnyovoe to
eoppako (OR =1,48, 95% ClI, 1,02-2,15, p = 0,05). Oco agopd t1c cu{NTAGEIS GTIG OUAOES
€0TIOONG EVTOTIOTNKOY OO TNV OVOALGT TOV 0EO0UEVAOV TTOL GLAAEXONKAY ToL akOAOLO
Bépata: (o) epyaciaxd mepdriov kol cvvaeeic mapdyovtes, (B) mopdyovieg mov
oyetiovtat pe 10 dtopo, (YY) mopdyovieg mov oyetiCovtat pe To edppoKka Kot (8) 10d1Kacies.
To epyaciaxod mepBailov kot o1 oxeTILOUEVOL TAPAYOVTEG TOV TO KLpiapyo BEpa. Zouemvo

LLE TOVG VOOTAELTEG, TOPBAYOVTEG OGS TO TPOCMOMIKO, O SIOKOTES 1)/Ko 01 TapEUPACELS KOTA
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TN YopNYNON QUPUAK®V, 1) TPOPANUATIKY EMKOWVMVIO AVAUEGH GTO TPOCWOTIKO, Ol AGTOYIEG
TOV AEITOVPYIKAOV S0SIKACIOV Kol T®V GLOTNUATOV, To Oépata dtoiknong kot nyeoiog
oyetilovion pe TV gpedvion Aabdv Katd ™ yopnynon tov eopudkmnv. Emmiéov, o0tav ot
VOGNAEVLTEG TTOV YOPNYOLV TO PAPLOKE EIVOL COUATIKA 1 YLYIKO KOvpacuévol, 1 dtav ot
acOeveic Adppovay peydro apOud eapudkmv (Tolveapuokio) 1 1 KATAGTAON TS VYEiOG
TOVG TV Kok, Bewpnnioy eniong amd Touvg VOoNAELTEC ¢ Tapdyovies Tov oyetiloviot

pe AGON Katd T YopYNoT PUPUAK®YV.

Yopnepdoporta: Ta cOOALOTO KOTA TN XOPNYNOT PUPUAK®OV OTOTEAOVV £V, TOADTAELPO,
TOALO1AGTATO TPOPANLLOL TOV OTOLTEL GLAAOYIKT TPOGTAOELD TPOKEUEVOD VAL AVTIUETMTIGTEL
Kot emopéveg va PBeAtimBel n acediewn tov acBevaov. Otav Aappdvoviar vmoyrn ot
AVTIMYELS TV VOGNAELTOV Y1a Ta AGON 61N Yop1ynon eapuakmv, propet va cupPdiet 6tov
EVIOTIOUO TOV TopayOvVT®V Tov cVUPBdAAoVY otV gpedvion tov Aabav. Ta Aabn katd ™
YOPYNON POPUAK®V ElvVOl GUYVA GTNV KAWVIKY TPOKTIKY, LE TIG TOPAAEIYELS Va Elval O o
cuvnbiopévo gidog AaBovg. O kivovvog vyMAOTEPOL 0pBoD ceoipdtov avsdvetatr OTav
yopnyeitar éva kapdayyelokd @dppoko 1 0tov avéavetar o apliuds TV eopUAK®V 1OV
yopnyovvton avd acBevi). Tlolvetng epyociokn eumepio TOV VOGOKOL®V QOIVETOL Vol
oyetileton emiong pe AdOn. Ot avTIMYELS TOV TPOGOTIKOV Y10 TIG OUTIEC TOV COUAUATOV
eapudxmv, dtav eprrovtiCovat e otoryeio Tov Tpoépyovtar amd v LEBodo g amevdeiog
TOPOTNPNONG, GLVOETOLV L. 7O OAOKANPOUEVN EKOVO. Y10 TOVG TOAPAYOVTEG TOL
ocvufPdAilovy ota AGOn KOl ETOUEVOC EMITPEMOVY TOV OYEOOOUO TIO OCTOYELUEVOV
nopepfacemv yio peimon Tov Aabdv Kot TopoAElYE®Y KATA TNV YOPTYNOT QOPUAK®OV GTO

VOGOKOUELOKO TTEPPEALOV.

AEEE1G KAEWOWA: ACPALELD OTN ¥PNON POPUAK®V, AGON GTN YOPNYNON PUPLAK®OV, TUNLOTO

vocokopeiov, mapatnpnon, fepatiky avaivon
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Introduction

When the report “To Err Is Human: Building a Safer Health System” published by the United
States’ (US) Institute of Medicine, it resulted in increased awareness of medical errors in US.
It included alarming statistics regarding errors in the healthcare sector. This report stated,
among many other things, that .. .studies imply that at least 44,000 and perhaps as many as
98,000 Americans die in hospitals each year as a result of medical errors” and that “Deaths
due to preventable adverse events exceed the deaths attributable to motor vehicle accidents
(43,458), breast cancer (42,297) or AIDS (16,516) (Kohn et al., 2000). The medication
management in hospital wards is a complex, multi-stage and multidisciplinary process and
involves and concerns physicians, pharmacists, nurses, managers, and patients. By default, it
is also a procedure prone to errors. In fact, research has shown that medication errors are very
common during the medication process in clinical settings. This is a challenge for hospitals,
healthcare organizations and systems (World Health Organization, 2019). Each year, in the
United States alone, 7,000 to 9,000 people die due to a medication error (European Medicines
Agency, 2013; Institute of Medicine, 2007; Patient Safety Network, 2020; Tariq et al., 2020;
WHO, 2017d). Approximately one in every five doses administer to inpatients is with an
error, and when it comes to injectable drugs, even higher error rates have been reported
(Brady et al., 2009; Fahimi et al., 2008; Harkanen et al., 2015; Keers, et al., 2013; Taxis &
Barber, 2003). More than 100,000 cases associated with a suspected medication error are
reported to the U.S. Food and Drug Administration (FDA) each year (FDA, 2019). The
problem is also recognized in European countries. The European Medicines Agency (EMA)
stated that 18.7 - 56% of all adverse events that occur among hospitalized patients result from
medication errors that could be preventable. Medication safety is a concern at all stages of

health care delivery in European health care systems (EMA, 2015).

World Health Organization (WHO) defines patient safety as “the absence of preventable
harm to a patient during the process of health care and reduction of risk of unnecessary harm

associated with health care to an acceptable minimum” (WHO, 2019). One of the worst
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enemies of patient safety is the medication errors problem. Unfortunately, medication errors,
when not detected, reported and treated, create a suboptimal level of patient safety. The most
negative impact of medication errors is that they put patient at risk, and the quality and safety
of the care provided is negatively affected (Harkanen et al., 2019; Zhou et al., 2015).
Medication administration errors can prolong hospitalization of patients, increase healthcare
costs and of course put the service provider and/or the healthcare professionals in an
extremely difficult position, like the risk of being legally prosecuted, or being ethically
harmed (Gharekhani et al., 2014; Walsh et al., 2017).

The medication process is a multistage process and involves different healthcare
professionals, and patients. Each stage of this complex process carries the risk of being
executed in an inaccurate or an erroneous manner. The occurrence of errors during the
medication process has several negative implications for patients and medication related-
errors have been associated with negative clinical outcomes (Basil et al., 2019). Even though
errors have been detected at all stages of the medication process, including the prescribing
and the dispensing stage, the administration stage of the process is the most prone to error
stage of the medication process (Harkénen et al., 2019). In particular, previous research
suggests that medication administration errors only (excluding prescription, preparation or
dispensing) occur in 5% of non-intravenous and 35% of intravenous doses (McLeod et al.,
2014) or up to 20% of all doses given (Harkénen et al., 2015; Keers, et al., 2013). However,
studies have reported even higher error rates detected during the medication administration
stage. Some studies have reported medication administration errors levels from 20% to 85%
of the doses administered to patients (Fahimi et al., 2008; Feleke, Mulatu, Yesmaw, et al.,
2015). This variability in the reported levels of errors in previous studies seems to be
attributed to the different methodologies, different definitions and different rate calculations
used in previous studies (Feleke, Mulatu, & Yesmaw, 2015; Keers et al., 2013b). Also, the
variability maybe related to the different healthcare system level factors, like the use of
different health information technologies among hospitals and long care settings for
detecting, preventing and reporting errors (Pierson et al., 2007). Common errors detected
during the medication administration process include, but not limited to, the administration

of a wrong drug, a wrong dose, timing errors, omissions (Feleke, Mulatu, Yesmaw, et al.,
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2015; Harkanen et al., 2019; Kim & Bates, 2013). These findings suggest that the prevention
of errors made during the medication administration process should be a priority for hospital
and health organizations as they count for the vast majority of all medication errors made in
hospitals. Thus, medication safety research should particularly be focusing on the errors
made during the administration of medicines to patients as there is still, an unmet need in this
area (Harkanen, Luokkaméki, et al., 2020).

In Cyprus, the medication errors issue is an unexplored area, as, to the best of our knowledge,
there are no studies investigating this problematic phenomenon. However, according to the
relevant European Commission survey (Special Eurobarometer 411, 2014), the perceived
likelihood of being harmed by healthcare services among citizens in Cyprus is very high. In
fact, in this specific survey, approximately 82% of the responders from Cyprus stated that is
totally likely for patients in Cyprus to be harmed by hospital care while the EU28 average
rate was 53%. Also, 25% of the responders stated that “healthcare that keeps you safe from
harm” was among the three most important criteria when they think of high-quality
healthcare in Cyprus (well-trained medical staff and effective treatment were the two most
important criteria) (European Commission Directorate, 2014). These reports may warrant
further investigations to understand the magnitude of the safety level during healthcare
provision in Cyprus and develop programs promoting patient safety, including medication
safety. According to the available data published by the Republic of Cyprus (e.g., official
offices, Ministry of Health etc.) and from the findings of this study, no plans, strategies,
mechanisms, or prevention programs seem to be in place for preventing and/or reporting
errors. A purely national patient safety agency, overseeing the effective operation of
preventing mechanisms and programs is established in several countries, but not in Cyprus.
However, Special Eurobarometer 411 (2014), revealed that 35% of the responders in Cyprus
(EU28 average 27%) admitted experiencing an adverse event while receiving healthcare and
only 61% (EU28 average 51%) of them had reported this event. Most of them (71%) stated
that they would seek help from the Ministry of Health, if they were harmed during healthcare
provision (European Commission Directorate, 2014).
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This study aimed to assess the medication administration safety during hospitalization, as
this issue had not been explored, until now. In particular, the aim was to record the type of
errors and omissions during the medication administration process and explore medication
errors associated factors. In addition, it aimed to collect and explore the perceptions of nurses,
who are involved in the preparation and administration of medicines to inpatients, regarding
the factors associated with errors. The findings of this study can contribute to the prevention
of medication administration errors in different ways. First, the study findings can serve as a
diagnostic tool. It will provide an indication, a first depiction of the potential magnitude and
dimensions of the problem in Cypriot state hospitals. In addition, the reform in the healthcare
sector in Cyprus is currently an ongoing national project, and this peculiar conjuncture
highlights the need for promoting medication safety, as one of the main goals of the Cypriot
healthcare reform is the provision of high-quality health services. Therefore, the results of
this study may contribute to raising awareness about the risk of drug errors during the
provision of tertiary healthcare services, identify main risk factors and draw attention to the
medication errors problem. Medication safety is of utmost importance considering the fact
that the National Health Care scheme has just been established, hospitals are functioning now
as autonomous entities and patient safety, as well as the quality of care, are (or should be)
high in the political agenda. Secondly, the findings of this study will raise awareness of the
medication errors problem and of course it could be used as suggestive piece of evidence for

developing appropriate interventions to tackle the problem and increase medication safety.

The study consisted of two phases and for each of these two phases a separate sequential
methodological approach has been employed for conducting the study; the observation phase
(quantitative design) and the focus groups phase (qualitative design). Thus, this PhD thesis
is comprised of two studies; an observational study (for assessing the numbers and types of
errors) and a focus groups study (to explain and supplement the findings of the observational
phase). Furthermore, this dissertation is organized in two parts; the general part and the
specific part and it is comprised of eight chapters. The general part (chapters 1-2) is an
introduction to the medication errors problem. It highlights the magnitude of the problem and
refers to the efforts made globally for addressing it. The specific part (chapters 3-8) presents

the methodology of the present study and the material and methods used for collecting and
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analyzing the data, the results, including the interpretation of the findings and finally,
conclusions and recommendations. Chapter 1 is providing a brief background, an overview
of the research topic, starting from a more general description of the medication errors
problem, a description of the objectives of the study, and the approach and the framework
followed for the conduct of the study. The discussion included in chapter 1 also refers to the
prevalence of the problem, the types of medication errors, the definitions, some implication
of the medication errors problem and collective efforts to tackle the problem. The importance
of reducing errors in healthcare, medication errors in particular, and the need to promote
medication safety and patient safety is highlighted and the efforts taken by national and
international organizations for achieving this goal is presented. In addition, Chapter 1 also
includes a discussion and a comparison of errors of omission and errors of commission.
Chapter 2 is in fact a scoping review which was conducted in order to provide an overview
of the available research evidence regarding medication administration errors. It includes a
detailed description of the problem, presents the different definitions, the different research
methodologies employed for exploring the phenomenon, the factors causing or inhibiting the
problem, and the prevalence and types of medication administration errors. Chapter 2
includes evidence from literature regarding the methods used in previous research for
detecting medication errors, the frequency and the type of medications errors detected. The
scoping review will inform about the current status of the problem by mapping the available
scientific evidence regarding medication administration errors and will provide guidance for
the design and conduct of the research. All chapter thereafter are more specific to this study
and are focused on the details of the design and conduct of the present study. Chapter 3
provides a detailed discussion on the conceptualization and the significance of the study, on
the research questions and on the objectives and aims of the study. Chapter 4 refers to the
study methodology and the material and methods employed to address the study’s research
objectives. Since two different methodological approaches were employed for conducting
the study, both of them are presented in chapter 4. Chapter 4 includes information about the
methods used to collect the data, about the settings, the participants and the sample used, as
well as the statistical methods used for managing and analyzing the data. Ethical aspects of
the study are also discussed in Chapter 4. Chapter 5 is dedicated to the presentation of the
results of the observational phase of the study. Chapter 5 presents the findings from
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Observational study that was conducted to detect and explore Medication Administration
Errors (MAES) during hospitalization and associated factors where the study was conducted.
It includes all relevant details, the challenges faced for initiating the observation and the
methods employed for collecting and analyzing the data. Chapter 5 presents information
about the setting, the participants and the working environment as well as the prevalence and
the types of the errors detected. Chapter 5 also presents the prevalence and types of errors
and the associations between different factors and medication errors. Chapter 6 presents the
results of the second phase of the study. Apart from the direct observation study, the focus
group discussion method was employed for collecting additional data about the problem.
Two focus group discussion have been carried out in order to obtain the perceptions of nurses
involved in the medication process regarding the causes of medication administration errors.
Chapter 7 includes a discussion on the overall findings which were obtained from the two
phases of the study (i.e., observational study and focus groups discussion study). Chapter 8
is the last chapter of this study and includes the conclusions, the strengths and limitations of

the study as well as suggestions for future research and implications for policy.

Importance of the present study

Medication errors is an important problem in healthcare because it affects many people and
organizations (i.e., patients, healthcare professionals, researchers, healthcare associations and
organizations). It is an important problem because is a “high volume” problem, it is a
common problem in healthcare sector and it is frequently detected or reported, it constitutes
a risk factor for patient safety and because it has a significantly negative impact on health

economics (The Joint Commission, 2020; World Health Organization, 2019).

Patient safety is a fundamental parameter of the quality of the care provided and medication
errors are threatening patient safety (National Coordinating Council for Medication Error
Reporting and Prevention, 2020; Singh et al., 2006). No healthcare organization can argue
that they provide quality healthcare service when that service is unsafe. Medication errors
constitute a threat for patients. Therefore, healthcare organizations aiming to provide quality

services should address the medication errors problem in order to be able to be competitive,
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successful and to avoid the risk of being held ethically or legally responsible for harming
patients (Gleeson et al., 2020; Zhou et al., 2015).

Despite many efforts and interventions for improving medication safety, medication errors
are still a common problem in hospitals around the world (Harkéanen et al., 2015; Elizabeth
Manias et al., 2019; Morimoto et al., 2011; National Coordinating Council for Medication
Error Reporting and Prevention, 2020). There is no reason to believe that in hospitals in
Cyprus the situation is different. However, no study has been conducted to date to investigate
the problem of medication errors in any hospital in Cyprus. To our knowledge, there is an
incidence reporting system, but it is for general incidents, not specifically focusing on
medication errors. Also, if there are such internal hospital reviews regarding medication
errors, then it can be argued that there is no transparency in review process and results as
these pieces of information (if any) are not published or available anywhere. The occurrence
and the magnitude of this problematic phenomenon are unknown. Therefore, no intervention
plan can be developed or proposed, since the problem remains underdiagnosed (WHO,
2017d). With this study it will be possible to quantify and understand the problem of
medication errors and thus be able to inform and propose appropriate interventions for

preventing medications errors and enhancing patient safety.

At international level, there is ample evidence regarding medication administration errors,
but the important differentiation of this study from previous research and its’ contribution to
the international scientific knowledge, is that it gives an emphasis on errors of omission.
Omission is one of the most frequent type of error detected during the medication process.
Previous studies detected errors during the medication process, particularly during
medication administration stage, however, the errors reported from most these studies are
focusing on errors of commission. In contrast, when it comes to errors of omissions, these
are commonly limited to the omission of a dose or of a drug (Flynn, Barker, Pepper, Bates,
Mikeal, et al., 2002; Harkénen et al., 2015). However, additional omissions and deviations
from safe drug administration principles are not always detected or reported. In this study,

all procedural errors constituting an omission were considered and included in the
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observational form and data analysis. Furthermore, two different methodologies were
employed for collecting the data; a qualitative and a quantitative methodology, thus a well-
rounded picture of the topic under investigation could be obtained. The findings of the present
study can inform about the prevalence and types of errors made in medical wards and capture
the perspective of nurses of the factors that can contribute to errors. The study used the direct
observation method which is considered optimal for the specific field of research (i.e.,
assessing MAEs prevalence and types) and also by completing two focus group discussions,
elucidated more information than can be obtained by only quantitative research. Therefore,
the findings from this study can inform and guide the development of future interventions
programs for reducing medication errors. They may serve as a fundamental evidence upon
which future research can be collated and may contribute to the prevention of medication
errors in Cypriot hospitals as well as to the global effort to decrease medication errors and
enhance patient safety. Furthermore, there is a scientific interest in cross-country
comparisons of health systems and policies among policy analysts and policy makers (Cacace
et al., 2013). Patient safety and drug safety are two parameters that are highly considered
when evaluating the quality, safety and efficacy of the provided health services (Mitchell,
2008). Thus, the findings of the present study may contribute in comparing or contrasting the
magnitude of the medication administration errors problem between different countries and
highlight the need to standardize the approaches, methods and tools for future cross-country
comparisons by developing, for example, tools that can be applied elsewhere and facilitate

discussions on common problems, prevention programs, interventions and policies.
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PART I: General Part

Chapter 1

1.1 Study Topic Overview

When patients are admitted to hospitals, they expect to receive the appropriate medical
treatment, and should have the assurance that it will proceed correctly and safely so they have
the best possible chance of achieving the desired outcome (Kohn et al., 1999; Lassetter &
Warnick, 2003). Healthcare providers must maintain an optimal level of quality in the health
service they provide and patient safety is an integral part of the quality of healthcare services
(WHO, 2017d). National and international organizations have recognized the importance of
patient safety. The World Health Assembly (WHA) in May 2019 adopted a resolution
entitled “Global action on patient safety” (WHAT72.6) to give priority to patient safety as an
essential foundational step in constructing, designing, operating and evaluating the
performance of all health. Following this, World Health Organization initiated the Global
Patient Safety Action Plan 2021-2030, a plan that aims to provide a strategic direction for
concrete actions to be taken by countries, partner organizations, health care facilities and
WHO to implement WHA72.6. According to WHA (2019), the overall objective is to
strengthen health systems globally to diagnose, treat, cure, and care, whilst striving to: “First,
do no harm,” the celebrated maxim of the Greek physician, Hippocrates (460-375 BC)
(WHO, 2021).

Patient safety gained attention in the late 1990’s, upon the publication of the Institute of
Medicine (IOM) report, “To Err is Human” which reported that approximately up to 98,000
patients die each year from preventable errors in the US only (Kohn et al., 2000; Lark et al.,
2018). However, despite this publication, which had presented alarming statistics for
organized patients, a decade later the US Office of Inspector General (OIG) published a
report which revealed that the number of Medicare beneficiaries who had experienced an
event that contributed to their death had reached 180,000 (The Patient Safety Movement,
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2021). This led in forming and activating the Patient Safety Movement, an initiative which
aims to reduce medication errors by using a collective approach and by involving different
stakeholders in the effort. The Patient Safety Movement Foundation is a non-profit
organization with a goal of ZERO preventable deaths by 2020. The movement convened the
first annual Patient Safety, Science and Technology Summit in 2013, where clinicians,
hospital CEOs, patient advocates and government leaders participate and aimed to identify
patient safety challenges and provide tested solutions (The Patient Safety Movement, 2021).
Furthermore, in January 2019, the Patient Safety Movement Foundation held its 7th Annual
World Patient Safety, Science and Technology Summit and announced over 90,146 lives
saved because of commitments made by over 4,710 partnered hospitals across 50 countries.
This announcement showcased how far the movement have come, and how much further it
must go to reach ZERO preventable deaths (Lark et al., 2018; The Patient Safety Movement,
2021). Many organizations around the world, including European governments, patients’
organizations and patient representatives as well as healthcare professionals’ organizations,
have joined forces with the Patient Safety Movement and aim to develop strategies for the
implementation of Actionable Patient Safety Solutions (APSS) all across healthcare (The
Patient Safety Movement, 2021).

Medication safety is an integral part of a quality and safe healthcare service. No one can
consider care that is unsafe to be quality care. Hospitals should be able to deliver care which
will have patient safety at the core of their productive procedure. It can be argued that the
number of medication errors made during the medication process, is indicative of the level
of safety of the provided care. A higher number of medication errors during the medication
process reveals suboptimal levels of safety (Harkanen et al., 2019). But before initiating any
efforts to decrease errors and improve medication safety is necessary to first measure the
frequency and the extent of the problem, identify and map all factors that contribute to the
occurrence of the error, and then, based on these findings, develop appropriate, targeted
interventions to effectively deal with the problem. Last but not least, the interventions should
be evaluated for their effectiveness and efficacy, and an observable decrease in the monitored
error rates should be the primary outcome of such interventions. To this end, the present

study is a first step for measuring the medication errors problem in Cypriot hospitals and

32



explore associated factors. Thus, the findings will provide an indication of the intervention
needed for mitigating the problem.

1.2 Patient Safety

Despite the advances of the health sciences in the treatment of many diseases, hospitals, the
foremost settings where tertiary healthcare is provided within a healthcare system, do not
seem to be the safest places for patients. Hospitals continue to be a place where patients can
be harmed or put at risk (Crane & Crane, 2006; Harkénen et al., 2019; Sutherland et al.,
2019). Healthcare organizations are endeavoring to provide optimal, safe and high-quality
healthcare services and dedicate a significant proportion of their resources for this purpose.
Patient safety is fundamental in the delivery of quality essential health services (World
Health Organization, 2016). Safety and quality in healthcare are necessary for preventing and
reducing the risks, errors and harm that occur to patients during their treatment and stay in a
healthcare facility. Nevertheless, despite all the effort made, in some cases, they fail to
guarantee the provision of the safe and quality service and sometimes people are
inadvertently harmed. Unsafe health care has been recognized as a global challenge and
collective efforts should be made to understand the causes, the consequences and the

potential solutions to this problem (World Health Organization, 2016).

The World Health Organization states that “Patient Safety is a health care discipline that
emerged with the evolving complexity in health care systems and the resulting rise of patient
harm in health care facilities” (World Health Organization, 2019). However, the problem
with patient safety is not a recent one, but it is in fact a very old one. The risk of being harmed
by the medical care provided has been discussed many years ago and in particular, has its
roots back in Greek antiquity. In fact, Hippocrates was probably the first who described the
concept of medical harm. Thereafter, many notable scientists explored this problematic
phenomenon. Just after 1950 published papers used the phrase "iatrogenic disease” which
actually referred to adverse outcome or injury caused by the healthcare provided (Patient
Safety Network, 2020). For national and international health organizations, patient safety is

an important and sensitive issue, and reducing patient harm, particularly harm associated
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with medication use is a top priority (McLeod, 2013; WHO, 2017d). Practices, interventions
and systems for improving patient safety are vital for achieving high safety standards in
healthcare (Elden & Ismail, 2016). In fact, since the Institute of Medicine's well-publicized
1999 report “To Err is Human”, the healthcare patient safety movement has grown at an

exponential pace (Kohn et al., 2000).

Errors in the provision of health care are major threads and put patients at risk (Kohn et al.,
2000). What is an indisputable fact, is the occurrence of errors during the provision of
healthcare services (AHRQ, 2010; Patient Safety Network, 2020). As Prof James Reason, a
pioneer in the field of human error, stated in an interview regarding human error in
healthcare, “there are only two kinds of professionals in health care: those who have
unwittingly harmed a patient and those who will unwittingly harm a patient. And that’s the
entire population. You don’t, you can’t escape.” (Peltomaa, 2012). Thus, it can be said that
errors, cannot be completely avoided when providing healthcare services because of the
complexity of the scientific knowledge, the uncertainty of clinical predictions and prognosis,
time pressure and the need to make decisions based on limited or uncertain data (Wu et al.,
1991).

Error as a concept was unacceptable in the past for healthcare organizations and healthcare
professionals did not easily admit of committing errors (D. W. Bates, 2007; Leape, 2009).
Doctors used to believe that after admitting that they have committed an error they would on
the one hand have to face criticism and further supervision, and on the other hand, feel
disappointed and embarrassed, because their colleagues or patients will consider them
careless or incompetent. In addition, every error made by a healthcare professional carries
the risk of disciplinary and/or legal prosecution (Bernzweig, 1968; Miraet al., 2017; Winning
et al., 2018). Similarly for nurses, there is an ethical and mental burden to cope with after
committing an error when performing their clinical duties and this affects their personal lives

and professional performance (Papastavrou et al., 2014; Sirriyeh et al., 2010).
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1.3 Patient Safety as a Global Objective

Since 1990, several publications related to serious healthcare adverse events and their
implications on patients’ health outcomes in the United States, made all stakeholders,
particularly patients, hospitals and healthcare professionals, to turn their attention to the
patient safety concept, and to the safety and quality attributes of the care and service they
provided (Bates et al., 1993; Kahn, 1995; Leape et al., 1995). In October 1996, in the US, the
American Association for the Advancement in Science, the American Medical Society
(AMA) and the Joint Commission on Accreditation for Healthcare Organizations, in
collaboration with the Annenberg Center for Health Sciences organized the first
interdisciplinary conference on patient injury or death due to medical mistakes. In 1997, the
AMA established the National Foundation for their Safety Patient (National Patient Safety
Foundation, NPSF), an independent non-profit institution, in order to take action on issues
related to errors and risks, during the provision of healthcare services (David W Bates, 2001;
Leape, 2009). A second Annenberg conference, "Enhancing Patient Safety and Reducing
Errors in Health Care,” was held on November 8-10, 1998, where several of the panelists
called for greater involvement of state and federal regulators, legislators, and consumers and
patients in the dialogue concerning patient safety. They also stated that patient safety
deserves more attention as it represents a constitutional part of the quality in health care, there
is no health care that is “of high quality, but unsafe” (Anderlik, 1998). In 2000, following the
publication of the report of the Institute of Medicine on United States (Kohn et al., 1999),
which was particularly caustic and revealing for human errors in healthcare, patient safety
gained attention and promptly began to be a priority for healthcare organizations and systems
and a demand from patients’ side. At the same time, it became clear that safety in healthcare
depends on implementing effective and sustainable policies and programs, not only at the
local and national level but also at the international level, since patients’ safety objectives,
methods and results, have a worldwide application (D. W. Bates, 2007; Kohn et al., 1999;
Pal et al., 2013; WHO, 2019).

Moreover, in the last two decades, the World Health Organization (WHO) has played an

important role in the global promotion of safety in healthcare. Major advances have been
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achieved, and all these efforts are still ongoing (WHO, 2017b, 2019). The WHO, after
recognizing the importance of providing safe health services to patients, in 2002 issued, via
the World Health Assembly, a resolution for the quality and patient safety aspects of the care
and health service provided (WHO, 2002). The World Health Assembly encouraged Member
States to pay particular attention to patients’ safety-related issues. In October 2004, WHO
presented the “World Alliance for Patient Safety”, with the aim of strengthening international
cooperation for patient safety (WHO, 2017b). This Alliance published in 2005 an action plan
for promoting patent safety. This plan had been based on six pillars: (a) the Global Patient
Safety Challenge which concerned the implementation of basic safety guidelines and
infection prevention and control principles, (b) the “Patients for patient safety” initiative,
which aimed to invite, stimulate and engage patients and their representatives in working
towards the enhancement of safety in healthcare provision, () the “Taxonomy for patient
safety” which aimed to develop internationally accepted criteria for the collection, and
classification of adverse events and errors, (d) the “Research for Patient Safety” which aimed
to create a focused to patient safety agenda which included relevant research topics, which
in turn, enhanced research in the field of patient safety and improved the tools and methods
used for measuring the impact of errors on healthcare outcomes and the harm caused to
patients, (e) the “Solutions for patient safety”, which aimed to disseminate successful
interventions and coordinate the efforts to find future solutions for promoting safety in
healthcare, and (f) “Reporting and learning” which aimed to establish adverse events
reporting systems, the improvement of existing ones and utilizations of the data collected
from incidents reporting for learning and educating purposes (Haw et al., 2014; Procter et al.,
2017; WHO, 2017b, 2019).

Furthermore, WHO put an emphasis in the prevention of harm caused from medication use
and from medicines adverse events. In 2017, WHO launched a third global patient safety
challenge entitled “Medication Without Harm”, an initiative which had the objective to
improve medication safety, after recognizing the fact that medication errors can cause injury
and put patients at risk. The medication errors problem constitutes a serious threat to health

care systems as it has a substantial negative economic impact. The global costs attributed to
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medication errors has been estimated at 42 billion US dollars annually (WHO, 2017d). In
2019, The WHA resolution entitled “Global action on patient safety” (WHA72.6) gave
priority to patient safety as an essential foundational step in constructing, designing,
operating and evaluating the performance of all healthcare services. In this resolution WHO
stressed the importance of medication safety, highlighted some serious and common drug
errors. For example, the unsafe injections practices given in health care settings and the
consequent transmission of infections, including HIV and hepatitis B and C were included,
as well as the direct danger to patients and health care workers that unsafe medication use
carries. These type of errors also account for an estimated 9.2 million disability-adjusted life
years lost per year worldwide (WHO, 2019). WHQO’s Global Patient Safety Action Plan
2021-2030, aims to strengthen health systems globally to diagnose, treat, cure, and care,
whilst striving to: “First, do no harm,” the celebrated maxim of the Greek physician,
Hippocrates (460-375 BC) (WHO, 2021). So, it can be concluded that at international level,
the efforts of preventing harm during the provision of healthcare, including harm from unsafe

use of medicines, is an ongoing, live and collective effort.

In Europe, protecting patients from being harmed is also a priority and patient safety
prevention programs have commenced. In November 2005, a workshop was held in London
for patient safety (‘“Patients for Patient Safety Workshop™), and representatives from different
countries participated including patients from Europe and the United States who had suffered
an adverse drug event with serious health consequences. The importance of the issue was
pointed out during the summit and the activities taking place concerning patient safety by
bodies such as World Health Organization, the European Union and other scientific bodies
were presented (WHO, 2011). Since then, many initiatives, programs and research regarding

patient safety has been made.

The European Council Recommendation of 9 June 2009 on patient safety (2009/C 151/01),
including the prevention and control of healthcare associated infections, adopted an all-
encompassing approach to patient safety at EU-level and proposed an overarching EU-level

strategy to promote patient safety and to address healthcare-associated infections. This
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Recommendation has lifted patient safety up the political agenda of Member States, and
provided an important catalyst for action at EU and national levels (Commission, 2014). Most
Member States have taken a variety of actions in line with the Recommendation and
embedded general patient safety as a priority in healthcare policies. In fact, several EU-
member states have designated a competent authority with responsibility in this area. In
addition, most European countries have implemented at a national level plans and strategies
to prevent and control healthcare-associated infections. Furthermore, the European
commission regularly conducts several surveys (Eurobarometer surveys) regarding patient
safety and quality of care in Europe. These surveys are coordinated by the European
Commission, Directorate-General for Communication (DG COMM “Strategy, Corporate
Communication Actions and Eurobarometer” Unit) and represent useful tools for assessment
of the current situation in regards to patient safety and quality of care provided in each EU
country. However, there are still various areas of the Recommendation with considerable
room for improvement, mainly with regard to providing patients with information about
patient safety measures, including the right to complain about misconduct or report unsafe
practices and adverse events. Information on how patients can legally protect themselves
from inadequate healthcare practices is also included. In 2014, the European commission
reported that just over half (53%) of all EU citizens think it is likely patients could be harmed
by hospital care in their country and approximately the same percentage (50%) was reported
in 2009 (European Commission Directorate-General for Health and Consumers (DG
SANCO), 2014).

At national level, many EU countries have adopted different patient safety programs, but still
there is much room from improvement. According to the European Commission’s Second
Report to the EU Council on the implementation of Council Recommendation 2009/C 151/01
on patient safety (2014), patient safety standards were mandatory in 20 countries (11 in 2012)
and recommended in four others. 19 countries use patient safety guidelines, in most cases
developed at national level, by the health ministry or other nationally dedicated agency
(Commission, 2014). Furthermore, patient safety standards were mandatory in 20 countries
and recommended in some others. Some European countries use their own patient safety

guidelines, but the understanding of standards and guidelines varies across European
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countries. Further progress was also reported on establishing reporting and learning systems
(Commission, 2014). In addition, the European Centre for Disease Prevention and Control
(ECDC), produced several guidance documents and reports to support European Member
States in the area of appropriate use of antibiotics and evidence-based guidance to improve
the compliance of healthcare professionals with appropriate administration, timing, dosage
and duration of perioperative antibiotic prophylaxis for the prevention of surgical related

infections (Commission, 2014).

Many European countries have initiated programs for promoting patient safety. In 2020, the
Swedish National Board of Health and Welfare created a National Action Plan for Increased
Patient Safety, which aimed to help developing and coordinating work on patient safety in
the country (National Board of Health and Welfare, 2020). In Germany, patient safety
became a major socio-political and health topic over the past decade and research was
conducted with a focus on patient safety. The Institute for Patient Safety (IfPS) was founded
in January 2009 and was the first academic institute in Germany explicitly focusing its
research and educational activities on patient safety (The Institute for Patient Safety, 2009).
In France, implementation of patient safety activities mainly developed after the
“contaminated blood crisis” in the mid-eighties, when a large number of patients contracted
HIV after transfusion of unsafe blood; healthcare professionals and politicians, including the
prime minister and the minister of health, were pursued (Mougeot et al., 2017). A French law
of 9 August 2004 defined the targets concerning reduction of “iatrogenic events” and the first
national patient safety program was launched by the French Ministry of Health in 2013 and
in the same year the French national authority for health stated a patient safety mission.
Health professionals are now actively involved in the reduction of medical and nursing errors
in France (Mougeot et al., 2017). In 2017, Italy enacted a new law on patient safety and health
professionals’ responsibilities and recognized that “Patient safety is a fundamental right of
each individual within any healthcare service and it is a primary goal of the national
healthcare service.” (Bellandi et al., 2017). However, not all European countries seem to have
established national agencies that are purely dedicated in protecting and/or promoting patient

safety.
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In Cyprus in particular, there is no agency solely focusing on patient safety. There are several
departments and offices in the Ministry of Health that their mandates include the promotion
of patients’ interests, including patient safety, however, as this responsibility is not the pure
mission of a dedicated office, probably is not gaining the attention it should. For example,
there is the Patients” Rights Commission, which actually functions as a complaint
investigation committee, however, its main general, formal goal is to become a participant
and contributor in rebuilding the health system and to upgrade the quality of service provided
to the citizens (MINISTRY OF HEALTH, 2021). Also, after the introduction of the new
national health scheme in Cyprus (i.e., 2019), the government in 2019 established a new
independent, autonomous office called ‘Commissioner of the supervision of national health
system’. However, the role of this office seems to be mainly limited to exploring the report
of complaints regarding any action or omission of the healthcare providers, and overseeing
the implementation of the new health system. It can be assumed that its mission also includes
the investigation of complaints regarding errors and omission during the provision of
healthcare. However, according to the information uploaded in the respective office’s
website, the commissioner role seems to be focusing (and limited) to reporting problems and
making suggestions than taking active prevention action. If a case or a complaint is brought
to justice (i.e., court of law) the commissioner cannot interfere or being involved further.
Also, after almost three years of the establishment of this office, its website is still under
development and there is no evidence or other information on the work or on the output of
this office (Eritportog Emontiog tov ['eXY, 2021).

On the contrary, in the US, patient safety has gained the attention of all stakeholders and
several advances have been accomplished in this field. In 2005, the federal Patient Safety
and Quality Improvement Act of 2005 (PSQIA) was developed in response to the Institute
of Medicine report, To Err Is Human. The Agency for Healthcare Research and Quality
(AHRQ) oversees the Patient Safety Rule. The Agency for Healthcare Research and Quality
(AHRQ) is the lead Federal agency and has the responsibility of improving the safety and
quality of America's health care system. AHRQ develops the knowledge, tools, and data
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needed to improve the health care system and help Americans, health care professionals, and
policymakers make informed health decisions. AHRQ aims to help health systems and
healthcare professionals to deliver quality and safe healthcare service. Additionally, it
promotes research in patient safety area and produce evidence about how to deliver a high-
quality, safe and high-value healthcare. AHRQ has initiated the Patient Safety Network
(PSNet) which is a web-based resource featuring the latest news and essential resources on
patient safety. The PSNet provides a variety of formats, including literature, research, tools,
and Web sites. (AHRQ, 2010; Patient Safety Network, 2020).

1.4 Drug safety and medication errors

In healthcare provision there is a huge dependence on drug therapy since is the primary
intervention for most illnesses, therefore patients receiving medication treatment are exposed
not only to the respective benefits, but also to potential harm due to unsafe medication
practices (Hughes & Blegen, 2008). Medication safety can be defined as the freedom from
accidental injury during the provision of healthcare, particularly during the medication
process (American Society of Hospital Pharmacists, 2018). Patients may get seriously injured
or their stay in hospital can be prolonged as a result of a medication error (Bates et al., 1993;
D. W. Bates, 2007; Harkanen et al., 2019; Keers et al., 2013). They also may experience
psychological, mental and physical pain and disturbance as a result of medication errors
(Tariq et al., 2020).

Medication errors also contribute to a decreased patients’ satisfaction and, as a result,
people’s trust in the healthcare system may be inevitably broken. Aside from the negative
impact on the quality of the care provided, medication errors have also economic
implications. In fact, medication errors constitute a substantial economic burden (Choi et al.,
2016; Hernandez Martinez et al., 2015). Globally, the annual cost associated with medication
errors has been estimated by World Health Organization (WHO) at $42 billion USD (WHO,
2017d). Improving patient safety is intertwined with improving medication safety and
therefore is also related to the reduction of medication adverse events. The economic benefits

of improving patient safety are well recognized by healthcare providers (Blignaut, 2015;
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Walsh et al., 2017). There is evidence that additional hospitalization, litigation costs, and
medical expenses have cost some countries between US$ 6 billion and US$ 29 billion a year
(Blignaut, 2015; Walsh et al., 2017; WHO, 2017d). In Europe, the annual cost of medication
errors is estimated between €4.5 billion and €21.8 billion (European Medicines Agency,
2013). In UK only, it is estimated that 237 million medication errors occur at some point in
the medication process annually (Elliott et al., 2021). Adverse drug events are estimated to
cost the NHS £98 462 582 per year, consuming and causing/contributing to 1708 deaths
(Elliott et al., 2021).

Thus, when considering the frequency of errors during the medication process and their
contribution to the cost of the provided health service, healthcare organizations and systems
should be alarmed and of course take appropriate action to face this problem. Medication
safety deserves more attention, given the scope of medication use in patient care and the
frequency and severity of potential harm (Cohen et al., 2018).

1.5 The theoretical background of Human Error in Healthcare

It is not easy to define error despite the several efforts made by researchers, national and
international organizations (Yu et al., 2005). There is no single definition that can be used to
perfectly define the word error (Aronson, 2009; Ferner & Aronson, 2006; Gold et al., 2010;
M. Lishy et al., 2012; Runciman et al., 2009). Errors, mistakes, lapses, slips, failures,
deviations, faults, misses and near misses, omissions, misconducts, malfunctions, slights,
glitches, dysfunctions and many other terms have been used to describe or refer to an
erroneous action or a problematic situation, but each word has slightly different meaning and
comes with its own shortcomings. The term “accident” is nonetheless not used and should
be avoided when the discussion concerns injury during healthcare provision (Davis & Pless,
2001). Actually, in healthcare it is discouraged to use of the term “accident” when refer to
injuries or the events that produce them. This is because an accident is often perceived by
people as an unpredictable event (i.e., "act of God") and therefore, unavoidable. However,
most adverse events and the harm they cause, as well their precipitating events, are

predictable and in most cases are also preventable (Davis & Pless, 2001).
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The error definition stated by James Reason, a pioneer in the research of human error, is one
of the most popular, endorsed, adopted by many organizations and industries and widely used
in many error-related studies, papers and reports. It is extensively employed in healthcare
research as well. Reason (2000) defined error as a failure of a planned action to be completed
as intended (i.e., error during the execution phase) or the use of a wrong plan to achieve an
aim (i.e., error during planning phase). According to Reason (1990), error is the failure of a
predesigned sequence of mental and physical activities in achieving the desired result, since
these failures cannot be attributed to the interventions of some random events (J. Reason,
1990). Therefore, it can be concluded that error is any deviation from an agreed plan or from

the desirable outcome.

The last three decades, along with the advances achieved in the treatment of many diseases,
the safety and quality of the health care provided foregrounded and gained attention. There
was a need to develop an approach, a tool aiming to understand the hazards and threads
jeopardizing patients’ safety and promote safety in healthcare by supporting healthcare
professionals and health organizations to achieve this target. Healthcare is a high risk,
complex, and sensitive sector. To this end, it seems that several theories of error (or for

preventing errors) have been developed and described in the literature.

For example, there is the Eindhoven Classification Model which aims to help, among other
business sectors, healthcare organizations develop strategies to decrease errors. The
Eindhoven Classification Model concerns incident causation and identifies three main causes
of error: human operator, organizational and technical failure (Muuren, van, W., Shea, C. E.,
& Schaaf, van der, 1997). In addition, there is the Charles Vincent’s framework for the
analysis of clinical incidents, which is also known as the London Protocol, which actually
builds on Reason’s organizational accidents model to provide practical examples of the
various failure types relevant to a healthcare context. Charles Vincent’s framework provides
a broader view of the information needed to create and sustain safer care (Vincent et al.,
2014).
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Emphasis, however, is placed on Reason's theory, which is widely acceptable, and is relevant
for different high-risk industries and disciplines, including the healthcare sector. Reason’s
theory suggests that the human error has two constitutional dimensions, and can be explored
in two ways: the person approach and the system approach. The person approach focuses on
the errors of individuals, and suggests that people may forget, maybe not engaged in the work
and may demonstrate unprofessional behavior or moral weakness, and hence, fall into
erroneous actions. According to the human approach, errors, lapses and mistakes are
attributed to deviant mental processes such as negligence, inattention, carelessness, or
recklessness. Based on the person approach, when an error occurs, the person who committed
the error may face disciplinary and legal charges. Usually, errors are treated as ethical issues
and it is often argued that “bad things happen to bad people ". Thus, it is the person that is
blamed, not the system. The system approach focuses on the conditions under which
individuals work and tries to create barriers for preventing errors and failures (Reason, 2000).
Reason’s theory argues that the good practices and systematic mistakes are two sides of the
same coin. A broad analysis of the recurring mistakes that occur during daily activities, tasks,
is essential in order to understand the hidden processes that affect human thought, cognitive

processes and actions.

The system approach focuses on system attributes and errors are to be expected, even in the
best organizations. Errors are viewed as consequences rather than as causes which are due to
systemic factors. The basic principle of the system approach is that since we cannot change
human nature, we can change the conditions under which people work. To this end, when an
adverse event occurs, the important thing is not identifying the individual who caused it and
punishing him/her, but how and why the system failed and allowed the mistake to happen.
The choice of punishment of individuals for their mistake leads to hiding the errors (and
accidents) due to the fear of punishment. On the contrary, the prerequisite must be the
recognition of the error, the understanding about its causes and developing strategies to tackle
the system failures that cause the error. Of course the human and system approach are
efficient only if they are viewed and improved together as integral parts of an organization
(James Reason, 2000; Veazie et al., 2019). In fact, Reason likened the efforts addressing the
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“person approach” to the effort that one makes to kill the mosquito that bit him and the efforts
addressing the “system approach” with the effort to drain the swamp which is the mosquitoes

natural reproductive environment (J. Reason, 1990; James Reason, 2000).

Erroneous actions and malfunctions that potentially take place in routine tasks, are many in
numbers and can be detected in different stages of the productive process. However, although
many mistakes can occur in any stage of even simple processes, in fact only few of these
mistakes will eventually penetrate the various defense mechanisms and barriers set by the
system, so only few of these mistakes will cause an adverse event. Since the errors passing
through the preventing walls are neither so many nor so varied, then they maybe predictable.
Therefore, taking the right steps, errors can be prevented. However, to achieve a satisfactory
reduction of errors, according to Reason’s theory, one should build appropriate preventing
mechanism which will address both; the human factor and the system factor (James Reason,
2000).

The High Reliability Organization Theory shares common elements with Reason’s theory of
error. According to High Reliability Organization Theory, accidents can be prevented
through the proper management and motivation of the staff of all levels and through the
efficient and correct use of equipment and technology (Veazie et al., 2019). In addition,
organizational planning and efficacious management can achieve satisfactory levels of safety
even when conducting hazardous activities. Although accidents cannot be completely
limited, high reliability organizations must be judged on a risk-benefit basis, implying that
the benefits deriving from their operation must significantly overweight the risk of an
accident (Veazie et al., 2019).

High reliability organizations, such as nuclear power stations, armies and aviation control
authorities, which are considered and expected to have much less incidents, errors or
deviation from their safety principles (and of course near to zero accidents), are always
focused on the possibility of failure (James Reason, 2000). They put substantial proportion
of their resources on building error preventing mechanisms. Healthcare systems and some
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healthcare settings in particular (e.g. intensive care units) should be considered to act as a
high reliability organization and should recognize that human variability is a tool that should
be utilized in any error preventing effort (James Reason, 2000). It is preferable by
organizations and in some cases by different groups of people, to blame individuals for an
error or an accident than targeting institutions and systems. It is also economically more
efficient and emotionally more satisfying as well (James Reason, 2000). But is wrong and
maybe unethical. High reliability organizations are the prime examples of the system
approach. They expect the worst and prepare themselves to deal with it, they put safety
measures in place, at all levels of the organization, in an effort to prevent future failures
(James Reason, 2000; Veazie et al., 2019).

1.6 Conceptual and operational definitions of medication errors

It seems that there is some difficulty in finding a generally accepted definition for medication
errors. A preliminary search in the published literature indicates that it is challenging to
establish a widely accepted definition of medication errors. While several definitions were
proposed for medication errors by previous studies, there is still lack of an internationally
standardized term that clearly defines what constitutes an error, error cause, or contributing

factor (Escriva Gracia, Brage Serrano and Fernandez Garrido, 2019).

A medication administration error can be defined as “a deviation from the prescriber's
medication order as written on the patient's chart, manufacturers' preparation/administration
instructions, or relevant institutional policies” (Keers et al., 2013). Medication errors are
defined by the United States National Coordinating Council for Medication Error Reporting
and Prevention as “any preventable event that may cause or lead to inappropriate medication
use or patient harm while the medication is in the control of the health care professional,
patient, or consumer” (National Coordinating Council for Medication Error Reporting and
Prevention, 2020). Finding a globally standardized and acceptable term for errors seems to
be a great challenge. It is difficult to define “error”. To define something (Latin definire) is

to determine its boundaries (Latin fines), and hence to state exactly what the thing is or to
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explain its essential nature; this is what Aristotle called “to Tt v ewvor” which literally means,
that which is (Aronson, 2009). Interestingly, Aristotle believed that the opposite meaning of

error is truth.

Aronson (2009) states that an “error” is an action done incorrectly due to ignorance or
inadvertence; a mistake, or a failure to complete a planned action as intended, or the use of
an incorrect plan of action to achieve a given aim (Aronson, 2009). Reason (1990) defines
"error" as a general term that included all of the cases where a predesigned sequence of
mental and physical activity fails to achieve the desired result, since these failures cannot be
attributed to the interventions of some other random events (Reason, 1990). Leape (1994),
defines as "error" any pointless action (performed or even omitted) or action which does not
lead to the expected result. A similar definition is given by Kohn et al. (2000), who defined
error as the failure of a planned operation to be completed as was designed or use the wrong
design to achieve a goal. Senders (1993) defines as "error" the failure to execute a deliberate
task which was the most appropriate, given the specific conditions. Essentially, it combines
the concept of error with respect to consequences, however, clarifies that a mistake does not
always lead to an undesirable or serious result. Interestingly, minor inconsistencies in the
definition of “error” may be observed even between dictionaries. According to the second
edition of the dictionary of the Modern Greek Language by Babiniotis (2005), "error" is
defined as anything that deviates from the rule, something that is not done or said in the right
way. The Collins English Dictionary defines “error” as something you have done which is
considered to be incorrect or wrong, or which should not have been done (Collins English
Dictionary, 2020).

As with the term error, the term “medication error” is also not yet precisely or catholically
defined. Until now, there has been significant variability among the terms used for defining
medication errors and classifying consequences e.g., error, failure, near miss, rule violation,
deviation, preventable adverse event. While other phenomena in health care are adequately
defined with widely standardized definitions, on the contrary, no single definition is currently

being used to define medication errors. A systematic literature review identified 26 different
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terminologies employed for a medication error and confirmed the inconsistent use of
definitions (Lisby et al., 2010). However, despite the inconsistency among the terms used in

the literature, still it would be useful to be aware of these different definitions.

Medication administration errors can be defined as “a deviation from the prescriber's
medication order as written on the patient's chart, drug manufacturers'
preparation/administration instructions, or relevant institutional protocols, guidelines or
policies” (Keers et al., 2013). This is a comprehensive definition; it covers different types of
errors that can potentially be made during the medication process and this definition was

adopted for the conduct of this study.

1.7 Errors of omission and errors of commission

An error of omission is “a failure to carry out the necessary steps in the performance of a
task” (J. Reason, 2002). Reason (2002) explains that there are four distinct stages in the
performance and completion of a task or action; planning, intention storage, execution, and
monitoring (Figure 1). Any malfunction, misconduct or issue in any of these steps can lead
to an omission, however, it is not easy to identify the precise cognitive processes that were
involved in omitting one or more of these four steps when performing a task and even the

person who made the error cannot easily discover the cause of the failure (J. Reason, 2002).
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Summary of the possible processes involved in omitting a necessary item

Level of Failure Nature of failure Failure type

A necessary item is unwittingly Mistake
Planning and intention formation overl_ooke_d .

The item is deliberately left out of the L

- Violation

action plan

Intention storage in prospective The intention to carry out the action(s) is
L Lapse

memory not recalled at the appropriate time

The actions do not proceed as intended
Action execution and a necessary item is unwittingly Slip

omitted from the sequence
The actor neither detects nor corrects the Slip or

Monitorin . L U
9 prior omission violation

Figure 1. Summary of the possible processes involved in omitting a necessary item
(Adapted from Reason, 2002)

It seems, at least from a legal point of view, that there is a gap, a difference, between acting
in a wrong way and omitting to act in the right way. For example, is letting someone die as
bad as killing? Sometimes, omissions are not considered, perceived or approached in the
same way as with commissions, as these actions are different in many ways (Spranca et al.,
1991). More specifically, omissions may result from ignorance or lack of knowledge, but
commissions usually require effort, or they may even involve hostile or more vicious
motives. In addition, omissions can refer to missed actions, unexecuted tasks, on the other
hand, commissions usually concern erroneously or inappropriately executed actions or task,
so require effort to be made. Errors of commission are considered more serious by people,
and there is a perceived understanding among stakeholders that injury caused by acts of
commission, is often more critical or serious, in comparison with injury caused by acts of
omission (Hayward et al., 2005). This is a phenomenon often referred to as ‘‘omission bias”
(Hayward et al., 2005; Spranca et al., 1991). For example, people have the perception that a
death resulting from the administration of a drug is much worse than a death resulting from
not getting the drug. However, omissions are unlawful acts, as they often represent cases of
professional negligence (Hayward et al., 2005; Kalisch & Xie, 2014; Spranca et al., 1991).
While errors of omission represent the failure of making the correct action, like omitting to

disinfect the site of injection when administering an injectable drug, commission errors, on
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the other hand, are mistakes that consist of doing something wrong, such as administering a
wrong drug, or administering the right drug but at the wrong time.

In the healthcare sector, omissions seem to be much more common than commission errors.
The risk of iatrogenic harm resulting from errors of commission when using the huge number
of healthcare treatments and services has increased, and so has the potential of causing
serious injury and death from inadequate, incomplete, omitted or missed care. In fact, when
it comes to medication safety, there is some evidence suggesting that omissions are the most
common type of medication error (Harkanen et al., 2015; Keers, et al., 2013; Kim & Bates,
2013). Therefore, they represent a bigger problem particularly when it comes to medication
errors. Healthcare professionals, when they make an error of omission, they may be accused
of professional negligence particularly when patients are in anyway harmed by that omission
during their hospitalization (Giannetta et al., 2020; James Reason, 2000; Wu et al., 1991).
Omissions have been associated with poor healthcare outcomes and they increase the risk of
putting patients at risk (Kalisch & Xie, 2014; Spranca et al., 1991). There is evidence for
example, suggesting that a large proportion of all hospitalized patients are being placed in
jeopardy because of errors of omission (Brady et al., 2009; Kalisch & Xie, 2014; Keers et
al., 2013).

In many previous studies investigating medication errors, the omission of administering a
prescribed dose without a valid clinical reason, was defined as an error of omission. In fact,
this type of omission was the only type of omission error recorded and this type of error was
either the first or second most frequently recorded type of error in these studies (Haw et al.,
2007; Lisby et al., 2005; Truter et al., 2017). Also, different types of errors of omission are
described in the literature. Omissions have been detected in all stages of the medication
process and even within each stage of the medication process different subtypes of omissions
have been found (Hughes & Blegen, 2008; Shawahna et al., 2019). For example, omissions
have been detected in the prescription stage, like omitting to describe one drug even though
indicated or omitting to correctly complete the prescription (e.g., omitting to state the starting

date of the treatment on omitting to specifying the formulation or the route when needed).
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Also, one study reported other type of omissions that were detected during the administration
stage, such as omission in the “five rights” principles of medication administration (right
patient, drug, dose, route, time), or omission in the basic infection control principles (Kim &
Bates, 2013).

During the medication administration process, it is difficult to understand the real causes of
errors of omission because omissions may be attributed to many different causal factors. For
example, omissions may occur due to lack of knowledge or due to the huge workload and
the stress that is put on staff (Bisht et al., 2014; J. Choo et al., 2014; Héarkanen et al., 2015;
Tenhunen et al., 2014). Omission errors are also caused by the availability of non-stock drugs
and through difficulty in locating stock drugs prescribed generically but supplied in brand
name packaging (Bavle & Andrade, 2016; Miljkovi¢ et al., 2019; Salmasi et al., 2015;
Tranchard et al., 2016). Additionally omission of a medicine or a dose could be the result of
a problematic or insufficient communication between the prescribers or between changes
after medical and surgical consults or due to prescriptions of bad quality (Brady et al., 2009;
Keers et al., 2013).

1.8 The medication process: An error-prone process

Pharmacotherapy is an important part of the healthcare provided to inpatients, is also a
resource-demanding process (Choi et al., 2016; Harkénen et al., 2019) and there is an obvious
correlation between medication errors, patient safety and quality of the care provided
(Hughes & Blegen, 2008; Zhou et al., 2015). Medication errors are common in clinical
settings and patients face the risk of being harmed as a result of involuntary actions during
drug treatment (Giannetta et al., 2020; Harkénen et al., 2015). Reports of coroners in the
United Kingdom (UK), have led to wider publicity for rare but potentially fatal drug errors
(Ferner, 2014; Ferner, Easton and Cox, 2018). Previous research suggests that medication
administration errors only (i.e. excluding prescription, preparation or dispensing) occur in
5% of non-intravenous and 35% of intravenous doses (McLeod et al., 2014) or up to 20% of

all doses given (Héarkénen et al., 2015; Keers et al., 2013). However, significantly higher
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rates of errors were reported in other similar studies, particularly with parenteral medicines
(Cousins et al., 2005; Fahimi et al., 2008; Keers et al., 2013; Taxis & Barber, 2003).

The medication process, particularly in hospital wards is a multistage, multidisciplinary
process involving physicians, pharmacists, nurses and patients. In healthcare settings like
hospitals or community and primary healthcare centers, different healthcare professionals are
involved in the medication process, like nurses, physicians and pharmacists. For physicians
and nurses, the medication process is an integral part of their work, while for pharmacists,
the medication process and drug management are the main core of their work. This
multidisciplinary process has many stages until being concluded, but there are five different
procedures, five distinct steps in this process, and all of these steps are prone to errors. The
five stages of the medication process include: (a) ordering and/or prescribing, (b) transcribing
and verifying, (c) dispensing and delivering, (d) preparing and administering, and (e)
monitoring and reporting (Institute of Medicine, 2007). However, the rates of error in the
stages of the medication process vary and are associated with many and different contributing
factors (Harkanen et al., 2015; Hughes & Blegen, 2008).

Prescribing/ordering:

Prescription errors are a common and a hazardous problem as it may cause patient harm. In
this stage, the wrong drug, dose, or route can be ordered, or even drugs to which the patient
has known allergies. Prescription errors also include (but not limited to) prescriptions with a
wrong identification, poor quality (particularly when hand written) and incomplete
prescriptions. Prescriptions in which a drug or dose or other required piece of information
was omitted, were found in 72.1% in at least one study (Murphy et al., 2014). Other studies
exploring prescription errors, also emphasized the importance of other healthcare
professionals’ contribution, like pharmacists, in the identification and correction or resolution
of potential prescribing errors. In fact, pharmacists can have an important role in intercepting
and preventing prescribing/ordering errors (Anderson et al., 2016; Hughes & Blegen, 2008;
Institute of Medicine, 2007; Khalili et al., 2011; Leone et al., 2013; Murphy et al., 2014;
Olsen et al., 2007).
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Transcribing and verifying, Dispensing and Delivering:

In some settings, both nurses and pharmacists are involved in transcribing, verifying,
dispensing, and delivering medications. Transcription and verification of orders and
prescription is not a common practice in all healthcare settings, but it is very common practice
in hospitals and tertiary healthcare settings (Hughes & Blegen, 2008). However, with the
extensive use of information technology, the problem with hand-written prescription or
records has been reduced (Akiyama et al., 2010; Marini & Hasman, 2009). For example, the
use of electronic records and prescriptions, the use of automated drug cabinets or bar-code
assisted administration of drugs in hospital wards has helped in reducing medication errors
(B.D. Franklin et al., 2008). Physicians prescribe medications and then nurses (or ward
pharmacists, if any) transcribe the medications prescribed by physicians, on specific order
transcripts, or via an electronic system where applicable, to obtain these medications from
the ward pharmacy (if any) or in many cases, from the central hospital pharmacy. Upon
arrival of these transcripts to the pharmacy, pharmacists dispense the respective prescribed
medication, corresponding volumes and doses. Medications are then distributed and
administered to the patients, usually by the ward nurses (Hughes & Blegen, 2008; Shawahna
et al., 2019). Pharmacy dispensing errors also common and have been found to range from 4
percent to 42 percent of all adverse drug events (Hakonsen et al., 2010; Tariq et al., 2020;
Walsh et al., 2006; Weingart et al., 2010). In these two stages (transcribing/verifying, and
dispensing/delivering) errors mostly concern failures in the correct transcription and
verification of the prescription, incorrectly filling the order, and failure to deliver the correct

medication for the correct patient (Hughes & Blegen, 2008; Shawahna et al., 2019).

Medication administration:

This stage is usually performed by nurses, particularly in tertiary centers and hospitals. In
hospital wards, in which there is an absence of a pharmacist (i.e., clinical or ward
pharmacist), nurses are, in addition to administering the drugs, responsible for transcribing
and verifying prescriptions/orders and charts, preparing the medicines of their ward, as well
as for the storage and handling in the ward’s medication room. This is of course a challenge

for them as it is not their only task in a ward. In addition, the administration of medicines is
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the most prone to error stage of the medication process. As research showed, most medication
errors are medication administration errors (Harkénen et al., 2019; Hughes & Blegen, 2008;
Shawahna et al., 2016). Medication administration error rates considerably high, in several
studies more than 60 percent of all administered doses have been reported to be with one or
more errors, including wrong time, wrong rate, or wrong dose or wrong patient (Basil et al.,
2019; Fahimi et al., 2008). In other studies, approximately one out of every three ADEs were
attributable to nurses administering medications to patients (Hughes & Blegen, 2008;
Wondmieneh et al., 2020). Furthermore, research indicated that in the administration stage
of the medication process omissions are among the most commonly detected types of error
(Brady et al., 2009; Cousins et al., 2012; Harkénen et al., 2015; Haw et al., 2014; Keers et
al., 2013).

Monitoring and reporting:

In the effort to safeguard and promote patients’ safety, monitoring, reporting and preventing
medication errors is crucial. Monitoring and reporting programs encourage adverse drug
reactions surveillance, facilitate the documentation of such events, errors in particular,
promote the reporting of medication errors, and enhance the safety of medication use in
healthcare settings and nursing homes (American Society of Hospital Pharmacists, 2018;
Goldspiel et al., 2015). Last but not least, monitoring and reporting of adverse drug events
stimulate and promote research on the field, development and evaluation of relevant
interventions and also stimulate the education of health professionals regarding potential
adverse drug events, including medication errors (Giannetta et al., 2020; Kunac & Tatley,
2011; B. J. Wakefield et al., 2015; Johanna | Westbrook et al., 2015). Unfortunately, while
the contribution of a medication errors monitoring and reporting program or service is
recognized by most researchers and healthcare organizations, still such programs or
interventions are not available in all healthcare settings (Golder et al., 2016; Raschi et al.,
2016; Tanti et al., 2015).

However, for nurses, the medication process is a substantial part of their daily nursing duties.

It is also a demanding and challenging part of nurses’ work and they are expected, by other
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healthcare staff and by patients, to be able to detect and prevent errors and protect patients.
It can be said, therefore, that nurses are the final stage of defense in the medication process
(Marja Harkanen, 2014). Since nurses have an important role in the medication process, it is
crucial to explore their perceptions of medication error associated factors, before drafting
plans to limit drug errors in a ward and improve patient safety (Cooper, 1998). Clinical nurses
spend much of their working time in preparing and administering medicines (Harkanen et
al., 2015). Medication administration in hospital wards is a complex process, involves
different healthcare staff and is a live procedure where anything at any time may need to
change (Brady et al., 2009). Nurses along with other healthcare professionals, therefore, are
involved in a prone to error procedure (Giannetta et al., 2020; Harkanen et al., 2015). The
occurrence of medication errors made by nurses in clinical wards may be related to different
factors, such as professional practice environment and related factors, including leadership
and management, monitoring, staffing, work allocation, detractions and/or interruptions,
drug related factors, procedures, and systems, including prescribing, communication and
managing procedures; and nurse related factors such as experience, knowledge and physical
or mental status, and patient related factors such as health condition, age and polypharmacy
(Brady et al., 2009; Harkanen et al., 2015).

Medications errors can be detected in all stages of the medication process (i.e. prescribing,
dispensing or administration), however errors during the administration process are the most
commonly detected type of medication errors (Cousins et al., 2012; Harkénen et al., 2019)
and the medication administration stage of the medication process considers to be susceptible
to errors (Harkénen et al., 2017a, 2019). In addition, the majority of medication incidents are
medication administration errors (Harkénen et al., 2019). In the United Kingdom, medication
administration errors (MAES) in hospitals account for the majority of patient harm and deaths
(Cousins et al., 2015; Rodney W. Hicks et al., 2004).

Common types of medication administration errors include omitted doses, timing errors,
documentation errors and handling errors (Harkénen et al., 2015; Keers et al., 2013Db).

Omissions are among the most frequently detected MAEs (Harkénen et al., 2015; Keers et
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al., 2013b). In many previous studies, omission was defined as the failure to give an ordered
dose or a prescribed drug, and that was the only type of omission recorded (K N Barker et
al., 2002; Haw et al., 2007; Marianne Lisby et al., 2005). However, additional errors of
omission may exist, like deviations from the basic infections and safety regulations (Kim &
Bates, 2013). According to the literature, factors associated with the occurrence of
medication administration errors varied and differentiate among different environments and
different studies. These include factors associated with health care professionals (e.g.
inadequate drug knowledge or experience, physical or emotional fatigue), factors associated
with patient characteristics (e.g. clinical condition, age, polypharmacy), factors associated
with the work environment (e.g. staffing, distractions and interruptions, communication
between health care professional and patients), and factors associated with the medicines
administered (e.g. form and type of medicines) (Bates et al., 1999; Harkanen et al., 2015;
Hellstrom et al., 2012). In addition, other organizational factors, like the patient safety
climate and/or safety culture of the organization, are relevant with the prevalence of errors
(Gleeson et al., 2020).

Moreover, several prevention plans were employed to decrease errors according to previous
studies. Some of the interventions implemented to limit MAEs include quality improvements
(Zhou et al., 2015), health information technologies, such as bar code medication
administration systems (Bryony Dean Franklin et al., 2007; Helmons et al., 2009; Jheeta &
Franklin, 2017; Warrick et al., 2011), and training or education the personnel (Nguyen et al.,
2014). However, research in the field indicates that the problem is still present and more
effort is needed to be further decreased (Harkanen et al., 2019; Keers et al., 2013b; Safholm
etal., 2019).

1.9 Medication safety and nurses

For nurses, the medication errors problem is an important issue. As mentioned above, the
medication process is a substantial and integral part of nurses’ daily work. It is also a
demanding and challenging part of nurses’ work and they are expected, by other healthcare

staff and even more by patients, to be able to detect and prevent errors and protect patients.
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Clinical nurses spend much of their working time in preparing and administering medicines
(Brady et al., 2009; Harkénen et al., 2015; Martyn et al., 2019). Therefore, they are involved

and exposed to a process where errors can be easily made.

It is the nurses’ responsibility to understand the medication orders correctly, prepare the
medication doses correctly and correctly administer the medication in order to ensure that
the right patient received the right drug in the right dose, at the right time, via the right route
and in line with the approved administration method of each medicine administered
(Harkanen et al., 2015). Nurses receive training during their undergraduate studies as well as
during their clinical practice of the importance of adhering to the five rights of the safe
medication administration. These “rights” of medication administration include right patient,
right drug, right time, right route, and right dose. These “five rights” are critical for nurses,
they consist basic nursing knowledge and nurses are expected not only to be aware of them
but also be adhere to these principles (Hughes & Blegen, 2008; Kim & Bates, 2013). Nurses
are expected to possess a comprehensive medication competence in order to be able to
conduct their duties safely and effectively. Upon graduation, nurses are expected to be able
to administer medications correctly and safely (Blignaut, 2015; Kim et al., 2016). However,
in several cases, problems in the knowledge and skills of healthcare professionals have been
noted. For example, in Finland, the Ministry of Social Affairs and Health, raises awareness
about the knowledge regarding safety in pharmacotherapy and had previously noted that
nurses’ know-how of pharmacotherapy was somehow incomplete (Finnish Ministry of Social
Affairs and Health, 2009; Samsiah et al., 2016; Sneck et al., 2016). Of course, similar reports
have been issued by different authorities around the world. In UK, the National Institute for
Health and Care Excellence (NICE) recommends an annual review of staff knowledge, skills
and competency. Also, the Nursing and Midwifery Council (NMC) in the UK sets standards
for administering medicines and to that end, in order to be eligible for inclusion in the NMC
register, nurses must keep their knowledge and skills up-to-date and ensure that their practice
satisfies the NMC's standards (Care Quality Commission, 2020). For maintaining a high level
of medication competency among nurses involved in the medication process, regular training
programs should be considered for the nursing staff. Training and education play an
important role for stimulating and helping the staff to be engaged to the medication safety
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principles. However, training should be incorporated with other medication safety efforts,
like reporting errors, introduction of appropriate electronic systems and/or records for error
reporting and monitoring and enhancing the working environment and related working
conditions (Elnour et al., 2008; Richard N. Keers et al., 2014; Niemann, Bertsche, Meyrath,
Koepf, Traiser, Seebald, Schmitt, Hoffmann, Haefeli, Bertsche, et al., 2015; Sneck et al.,
2016). It is important to ensure adequate medication competence to guarantee the safe and
effective administration of medicines by nurses to inpatients. Nurses should consider the
medication process as a part of the patient care process. This includes understanding why,
how and what kind of medication is administered to each patient. Involvement in the
medication process requires pharmacological, physio-pathological and ethical knowledge
and skills (Blignaut, 2015; Finnish Ministry of Social Affairs and Health, 2009; Hérkénen,
Vehvildinen-Julkunen, et al., 2020). In some cases, additional skills are required, like the
preparation of injectable drugs or the preparation extemporaneous forms or handling
hazardous medications (e.g., anticancer or diagnostic agents). All this different knowledge
should be integrated into undergraduate courses in nursing schools or into training programs

or other professional development programs for nurses.

In addition, the professional development program of nurses should contain training courses
relevant with medication administration process. In Cyprus, the national law for Nursing and
Midwifery foresees the continuous training and development of nurses and requires, among
other things, the participation of nurses in different training programs or seminars in order to

maintain an active practice nursing license in Cyprus.

Moreover, nurses should be able to work in an appropriate working environment and
optimum working conditions. This means that healthcare organizations should be able to
provide optimum working environment. Optimum conditions mean error-preventing
conditions. However, in many cases healthcare organizations fail to create the conditions
needed for nurses and other staff, to work in a safer and efficient manner. Not only they fail,
but as previous research suggested, in some cases there are problematic working conditions,
failures in the standard procedures, weak leadership, lack of basic equipment or technological

applications and other systemic problems create a prone to errors environment (Aldawood et
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al., 2020; Harkanen, VVehvilainen-Julkunen, et al., 2020; Kiwanuka et al., 2020; Schneider et
al., 2019).

1.12 Importance, originality, and contribution of this study

According to the Joint Commission (2020), the importance of a problem is determined by its
effect size (high volume), its frequency (problem prone), the risk it carries (high risk) and /or
its cost (high costs). Based on this approach, medication errors are an extremely important
problem in healthcare because it affects many people and organizations (i.e. patients,
healthcare professionals, researchers, healthcare associations and organizations), therefore is
a “high volume” problem, it is also a common problem in healthcare sector, therefore is
frequent, it constitutes a risk factor for patient safety and because it has a significantly
negative economic impact on health economics (The Joint Commission, 2020; World Health
Organization, 2019). In addition, the fact that in the last two decades many studies exploring
the different aspects of the medication errors problem have been published, is at least
indicative of the importance of the medication safety issue for healthcare stakeholders and
for the research community as well. It is also noted that despite the different studies
conducted in the field of medication errors, the problems still exist and is a major handicap

for the quality of the healthcare provided.

It is crucial to prevent adverse outcomes and avoid placing patients at the risk of being
harmed. Patient safety is a fundamental parameter of the quality of the care provided and
medication errors are threatening patient safety (National Coordinating Council for
Medication Error Reporting and Prevention, 2020; Singh et al., 2006). Therefore, healthcare
organizations aiming to provide quality healthcare services should address the medication
errors problem in order to be able to be competitive, patient-centered and successful (Gleeson
et al., 2020; Zhou et al., 2015). In the literature there is a plethora of studies investigating
medication errors, factors associated with drug errors or interventions and preventions plans,
yet, medication errors are still a common problem in hospitals around the world (Héarkanen
et al., 2015; Elizabeth Manias et al., 2019; Morimoto et al., 2011; National Coordinating

Council for Medication Error Reporting and Prevention, 2020).
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There is no reason to believe that in hospitals in Cyprus things are different. However, to the
best of our knowledge, no study has been conducted to investigate the problem of medication
errors in any hospital in Cyprus. The occurrence and the magnitude of this problematic
phenomenon is unknown. The frequency, the types, and the numbers of medication errors as
well as any associated factors have not been described. Hence, no intervention plan can be
developed or proposed, since the problem remains underdiagnosed (WHO, 2017d).
Therefore, this study will potentially constitute a starting point for developing and
implementing appropriate interventions in the future to prevent medications errors and
enhance patient safety. It will provide an indication about the magnitude and extent of the
problem as the findings (i.e., frequency and types of errors). Furthermore, the tools developed
for this study can be used to develop a preliminary database since currently there is no other
available data collected in Cyprus that concerns this specific field of research. It will provide
a depiction of the medication administration process failures and latent conditions as the
errors related factors that will be detected would bring out these problematic situations and
would suggest the need for specific improvements. The findings will help raise awareness
among healthcare professionals about the problem and can potentially be integrated in
professional development training programs and/or workshops on medication safety. Also,
the time of completion of this study is concurring with the still ongoing implementation of
the new national health scheme in Cyprus which, in addition to improving the access to
healthcare services, aims to provide high quality healthcare services, meaning that the
provision of safe healthcare services is crucial, as there are no quality healthcare services that
are unsafe for patients. Therefore, the outcome of the study could also be flagged or brought
to the attention of the decision or policy makers for information or even for further
consideration and actions, particularly when it comes to the development of preventing

actions or programs aiming to promote patient safety.

An important differentiation of this study from previous research on medication errors, is that
this study gives an emphasis on errors of omission. Omission is one of the most frequent type
of error detected during the medication process. Apart from being the first attempt to study
this important issue in Cyprus, the study is an important addition to the international literature
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because it focuses on an aspect of the medication errors problem that is often left unexplored
by other studies; that of potentially extremely high number of omissions during the
medication process which, of course, create an environment prone to drug related adverse
events with a negative impact on patient safety. Previous studies detected errors during the
medication process, particularly during medication administration stage, however, the errors
reported from most studies are focusing on errors of commission and when it comes to
omissions, these are limited to the omission of a dose or of a drug (Flynn, Barker, Pepper,
Bates, Mikeal, et al., 2002; Harkénen et al., 2015). Also, the omission of executing tasks and
following guidelines that should be followed when administering drugs, for example the
disinfection of the site of injection when administering a drug subcutaneously, and other kind
of deviation from safe drug administration principles that may be present in a healthcare
setting are not always detected or observed in several previous studies and thus, neither
reported. In this study, all procedural errors constituting an omission were considered and
included in the analysis. Furthermore, two different methodologies were employed for
collecting the data, which means a well-rounded picture of the under-investigation topic
could be obtained. Moreover, the perspectives of nurses were also collected in order to obtain
an insight from their point of view about the problem. For collecting the perspectives of
nurses involved in the medication process regarding the factors associated with errors, a
qualitative approach was followed, and two focus groups were completed. This led to having
the perceptions of nurses, who in fact, have a central role in the medication administration to
inpatients and therefore their perception of error risk factors may provide an insight into the
medication errors problem. Based on the analysis of the data collected from the direct
observation of the medication administration process and from the focus-groups discussions,
the findings from these studies may contribute to the prevention of medication errors in

Cypriot hospitals as well as to the global effort to decrease MAE and enhance patient safety.

Identifying and analyzing the omissions and related factors will allow future studies to design
appropriate research-informed and targeted interventions to address the medication errors
problem and reduce the error rates. The present study will contribute to the understanding of
the above problem and to the design of future mechanisms for dealing with it. This is the best

and possibly the only way, for healthcare organizations to protect and promote the quality
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and safety level of any healthcare services provided for the benefit of patients (M. R. Cohen,
2007; WHO, 2017d). Therefore, a rational approach for addressing a problem is by first
measuring the magnitude of the problem, then identifying the real causes that create the
problematic situation, and then drafting appropriate actions and treatments for tackling the
problem. Finally, the effectiveness and efficacy of the interventions that have been
implemented and integrated into daily practice is evaluated. The first three steps (measuring
the problem, identifying causes, identifying solutions) are critical for the next two steps
(evaluating interventions and translating evidence into safer care) to be implemented. Hence
the evaluation of the intervention will involve measuring errors to judge its success,
something for which the findings of this study will function both as the force for change and
the baseline for the assessment of change. This is of course a repetitive cyclical process
(Figure 3), the patient safety research cycle, which begins by measuring harm, understanding
causes, identifying solutions, evaluating impact, and translating evidence into safer care
(Héarkanen et al., 2015; Kim & Bates, 2013; WHO, 2017b), it will be possible to investigate
and suggest appropriate future intervention programs that could be implemented in order to

reduce errors during the medication process.

Based on the findings of this study it will be possible to expand the research on medication
errors to other settings (i.e., different type of wards or hospitals) and compare the findings

among these different settings.
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Figure 3: Research cycle: strengthening capacity for patient safety research (WHO, 2020)

The findings of this study can be utilized in clinical practice in an effort to improve patient
safety in hospitals, particularly when developing interventions to tackle this problematic
phenomenon, and could also constitute a fundamental basis for future research on medication

errors.
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Chapter 2

Prevalence, types of medication administration errors and associated

factors: A Scoping Review

2.1 Introduction

In order to obtain a comprehensive picture of the medication safety issue and collect available
research evidence regarding medication errors in hospital settings, a scoping review was
conducted. A scoping review would be useful to obtain an insight into the different aspects
of the medication errors problem, including the definitions, the available methodologies for
collecting the data, the frequency of the phenomenon, the factors and causes generating the
problem, its impact on organizations, healthcare professionals and patients and the
interventions for preventing errors. Scoping review is a useful tool as it can be employed for
the synthesis of evidence on a research topic, before the initiation of the main study (Munn
et al., 2018; Pham et al., 2014). Scoping reviews have many common characteristics with
systematic reviews, for example, they both follow a structured process, nonetheless, they
represent two distinct methods as they are performed for different reasons and have some
key methodological differences (Munn et al., 2018). More specifically, a scoping review will
have a broader scope than a systematic review and sometimes has broader inclusion criteria,
as it aims to provide an overview of a large and a multifaceted available literature concerning
a broad research topic, such as the medication safety topic which is under investigation in
this study (Munn et al., 2018; Pham et al., 2014). Scoping reviews may examine the extent,
the variety, and nature of the available evidence on a research question and thus, summarize
findings from a large and maybe heterogeneous body of knowledge in methods or discipline
(Tricco et al., 2015, 2018).
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In this PhD thesis, the scoping reviewed was chosen as an exploratory mean for helping the
researchers obtaining a comprehensive and up to date understanding on the medication
administration errors problem. After a first look at the available literature it seems that there
is an abundance of studies exploring the medication safety issue. However, there was a need
to map this vast amount of data and in particular, specify on the aspects of the medication
administration errors problem that were most of interest and most relevant with the objectives

of this study.

Aim of the review:

The aim of the review is to gather and collate scientific knowledge and available evidence
regarding the prevalence and types of errors and omissions made during the administration
of medicines to adult inpatients in hospital wards and to explore the range of associated
factors. Thus, by undertaking a scoping review it will be possible to collect specific evidence
on errors made during the administration phase of the medication process, by nurses, in
clinical wards, and to adult inpatients. Other type of errors, such as prescribing or dispensing
errors, medication errors in different settings, such as nursing homes or primary healthcare
centers, or drug errors in pediatric populations, were out of the scope of this study and out of

the scope of this literature review.

2.2 Method

As mentioned above, this scoping review aimed to map and assess available evidence
regarding the medication errors made during the medication administration process in
hospital wards and the related risk factors. A protocol had been developed a priori for
undertaking the scoping review. The scoping review protocol (Appendix I) pre-defined the
objectives, methods, and reporting of the review and enhance the transparency of the process.
The protocol and the scoping review were undertaken based on the recently updated JBI
scoping review guide (2020). The protocol included the criteria that the reviewers used to
include and exclude sources of evidence and to identify what data is relevant, and how the
data were extracted and presented (Arnott et al., 2013; Hutton et al., 2015; JBI, 2020; Khalil
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etal., 2016; Munn et al., 2018; Peters et al., 2015, 2020; Tricco et al., 2018). As this scoping
review was undertaken only for informing the preparation of the present study, the protocol
and the review itself have not been registered in any relevant database (e.g., to Open Science

Framework or Figshare).

2.3 Scoping review questions

The specific review questions were:

(1) Which are the functional definitions of medication administration errors adopted in
the relevant studies?

(2) What are the methodologies used for investigating the medication administration
errors problem in hospital wards? Which methods are used for collecting the
respective data?

(3) What is the prevalence and types of errors made during the administration of
medicines to inpatients in hospital wards?

(4) What are the medication errors associated factors?

(5) What are the perceptions of nurses of the medication errors associated factors?

The answers to the above review questions would provide useful information for the planning
of this study, and clearer understanding of the phenomenon and thus guidance for developing
an appropriate and efficient research methodology design for the needs of this study. Also,
the review questions were in line with the study objectives i.e., detecting medication errors

in medical wards as well as the associated risk factors.

2.4 Inclusion and exclusion criteria

The inclusion criteria of the protocol are actually the basis upon which sources were screened
for inclusion in the scoping review and included information about the participants, the
concept, and the context and highlighted relevant exclusions. Inclusion and exclusion criteria

are summarized in Table 1.
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Inclusion criteria:

Published peer-reviewed research in English language, investigating the medication
administration errors in hospital adult wards with any type of study design and
methodological approach, such as qualitative and quantitative designs, were eligible for
inclusion. Studies that collected the views or the perspectives or perceptions of the staff
involved in the medication process by using interviews, focus group discussions or
questionnaires were also considered to be eligible because staff’s perceptions of the
medication administration error problem, particularly staff’ perception of the medication
errors contributing factors, may provide information of the real medication administration
errors associated factors. Although there is evidence that in many cases there is a gap between
a perceived situation and the reality (King et al., 2018; Visscher et al., 2017), asking from
people who are involved in the medication administration procedure to give relevant
information and express their perception of the problem, could facilitate the better
understanding of how they experience the problem, what they feel and what they believe
about errors and the error-related causes. Perceptions and beliefs are highly subjective, based
on one's culture, education, experience, gender, or age, and are subject to constant change
and also, maybe inaccurate, but still the contribution of qualitative data can complement and
explain to a large extend the data collected through other methods (Glasser, 1998). However,
the review aimed to also focus on studies collecting data by using the direct observation
method, medication records review, incident reports analysis and secondary to review the
nurses’ perceptions on the factors that are associated with this type of errors. We included
studies undertaken in different hospital wards using different types of medication and
different methods for collecting data. We also considered and reviewed papers presenting
systematic review studies (Appendix V), mostly for collecting information regarding the
available published data and for contrasting the papers included in the scoping review with
the findings of the systematic literature review papers. Studies exploring definitions and
methodological approaches for investigating medication errors were included in the scoping
review, so to address all review questions described above and have a well-rounded picture

of the respective research topic. We also focused on nurses as they have a leading role within
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medication process, particularly at the administration phase of the medication process. No
chronological limitation was set in order to allow the gathering of a higher number of eligible
papers, regardless of their publication date, since the medication errors problem is not a new

one, but still common and in focus.

Exclusion criteria:

Studies in pediatric populations or studies conducted in other settings than hospitals, like
nursing homes or primary health centers were excluded as they were not in line with the
scoping review objectives; nor to the present study objectives. In addition, studies concerning
medication errors during the prescription or dispensing phase of the medication process were
not eligible for consideration as the focus of this thesis is the errors occurring during the
administration phase of the medication process. Other published material, such as grey
literature, conference abstracts, commentaries, correspondences, opinions, editorials, and not
peer reviewed articles or articles not published in English, were excluded not only because
there was a vast amount of peered reviewed papers in English, but also for obtaining studies
that implemented a more solid methodological design and thus produced a more solid
scientific evidence. Studies investigating or reporting exclusively interventions or programs
for reducing or preventing errors were also excluded. Furthermore, studies investigating the
economic impact of medication errors, or their implication on health outcomes were also
excluded. Due to the general nature and many different aspects of the medication errors
problem, it was expected that a rather high number of papers will be elicited, thus we used
specific terms which were highly relevant with MAEs when searching the literature and
applied a filter in the field options when searching the literature in order to restrict the
extraction of papers that did not include any of the preset keywords in their title and/or
abstract (Table 1).
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Table 1. Inclusion and exclusion criteria

Inclusion criteria:
1. Adult patients (>18 years of age)
Nurses involved in the medication administration process.

Hospital wards (for adults)

2

3

4. Only the administration stage of the medication process

5. Observational studies, Medication records review, Incident reports

6. Peer-reviewed articles

7. Key terms in title or abstract: “medication administration errors” or “medication
administration safety”

Exclusion criteria:

1. Pediatric patients (<18 years of age)
Staff other than nurses involved in the administration process (e.g., physicians)
Settings other that hospitals (e.g., primary health centers or nursing homes)

2

3

4. Dispensing or prescribing medication errors

5. Opinions, reports, grey literature, or unpublished material
6

Interventional studies (when the focus is only on the intervention’s particularities)

2.5 Search strategy

The primary source of literature derived from the structured search of the following electronic
databases: PubMed, CINALH, Cochrane and Scopus. The search in these databases was
made by using keywords specifically attached to the medication administration errors
problem, in particular the following key terms were used: “Medication administration errors”
and “medication administration safety” (Figure 2). There is a vast number of studies
exploring medication errors, but the aim was to put an emphasis on medication administration
errors specifically. By keeping the term “administration” it was possible to avoid the
collection of studies exploring medication errors not relevant with the aim of our study, such
as dispensing or prescribing errors. To identify all possible studies exploring medication

administration errors in hospitals, the search was not restricted to MeSH terms.
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2.6 Source of evidence selection

The study selection process was conducted independently by two researchers (GS, EP). The
first-stage was based on the title and abstract of the studies that were collected from first
search. Reviewing the titles and abstracts against the preset eligibility criteria it was possible
to conclude on the relevance of each paper and disregard or accept a paper for further reading
and probably use in the study thereafter. The second stage of the selection of articles
concerned the reviewing and assessing the full text of the article in order to determine
whether it met the agreed inclusion criteria. Moreover, the references of studies that fulfilled
the inclusion criteria were used to find additional relevant studies that could probably missed

in the first search.

2.7 Data extraction

Studies that met the inclusion criteria were abstracted by using a customized form based on
a recommendation template by the Joanna Briggs Institute (JBI, 2020) (Appendix I1). In
particular, the “charting” of the data included information regarding the Author(s), the year
of publication, the country, the objectives of the study concerned, the methodology used and
the results. The data were organized and presented in a tabular form (Table 3, Appendix V),
and includes information about the studies selected during the review for further analysis
(i.e., objectives, methodologies followed, data analysis, study results)

2.8 Results

Table 2 presents the main findings of the literature review and Figure 2 summarizes the
search and screening process followed. By using the two specific key terms described above,
the initial search identified 602 articles. 8 articles which were identified through other sources
were added, resulting in 610 articles. However, after removing duplicates, 398 studies
remained. After reviewing the titles and the abstracts of these 398 articles, 108 studies
remained which underwent through a full text review in order to check whether they met all
the inclusion/exclusion criteria. After full-text review, 48 articles satisfied the inclusion
criteria and a synopsis of the aims, methods, errors, and factors found is presented in Table
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2. A more detailed presentation of the studies identified and selected during the review is
presented in Table 3 (Appendix V). The 48 articles met all the inclusion criteria and
adequately covered the scoping review aims and queries. The steps followed for the review

and selection process are reflected below in Figure 2.

Records identified through
c .
o database searching
E Cochrane (33)
i‘é PubMed (100)
5 Scopus (404) Additional records identified
3 CINHAL (76) through other sources
(n=613) (n=8)
\4
%o Records after duplicates removed Records excluded
@ (n =398) (duplicates)
5 (n=212)
)
v
Records screened Records excluded after title
' . .
(n=398) > and abstract review
(n =290)
.é-
E
&
w
Full-text articles assessed Full-text articles excluded,
for eligibility »  with reasons (not eligible)
— (n=108) (n=60)

Studies included for

review
(n =48)

Included

Figure 2: Flow diagram of literature search of impact of electronic health records. (as depicted by
the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines.)

2.8.1 General information on the studies included in the review.

From the 48 studies selected for review, 8 were reporting the prevalence, types of medication

administration errors, 9 studies were reporting medication administration error associated
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factors, and 21 studies reported the prevalence, types and associated factors of medication
administration errors. Also, 3 studies were assessing and/or comparing methods for detecting
medication administration errors. Finally, 7 studies were presenting nurses’ perception of
MAEs and contributing factors. All studies concerned nurses, adult patients, hospital settings
and only the medication administration phase of the medication process, as these were the
eligibility criteria set in advance by the research team, in an effort to identify studies that
specifically address the scoping review research questions. Moreover, as far as the
methodological design is concerned, 7 studies were reporting medication errors by reviewing
and analyzing data from incident reports. Incident reports provide useful information which
is relatively easier to be obtained as it is gathered at one place (e.g. a database, or records)
and can retrospectively be accessed, assessed and reported and therefore provide useful
information regarding medication adverse events, including medication administration errors
(Harkanen et al., 2015). 28 studies were reporting medication administration errors that were
collecting by using the direct observation method. In particular, the medication
administration process was directly observed by one, two or more observers. The direct
observation method provides the possibility to record the whole process, identify different
error related factors, and clearly state the specific type of each error made (McLeod, Barber,
Dean Franklin, et al., 2013). Moreover, 7 studies were literature reviews. Literature reviews
gave very useful information, not only on prevalence and types of medication administration
errors, but also on the associated factors and the methods used in previous research on the
same topic (i.e., medication administration errors). Also 5 studies concerned surveys where

a self-administered questionnaire was used and 1 study used focus group discussions.

From the 48 studies included in the review, 3 have been undertaken in Australia, 1 in Brazil,
2 in Canada, 7 in Africa (South Africa, Egypt, Ethiopia and Ghana), 18 in Europe (UK,
France, Spain and Finland), 1 in Jordan, 1 in Malaysia, 1 in Canada, 11 in the US, 1 in New
Zealand and 2 in South Korea. Studies cover different types of hospital wards (e.g., surgical,
medical wards, ICUs, emergency departments, psychiatric wards) and all medication
attributes (e.g., route of administration, oral drugs, topicals and injectables and different

therapeutic classes). In addition, different medication administration error factors were
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assessed or reported in the selected papers (e.g., working conditions related factors, nurses’

or medication’s attributes, procedural failures, technological applications etc.).

Regarding the observational studies, all studies specified the background of the observer(s)
carrying out the observation, and it seems that in the majority of the observational studies,
the observations were undertaken by pharmacists or nurses, or physicians. One study reported
and compared the efficiency of the observations made by nurses, pharmacy technicians and
other auxiliary staff. Studies that reported errors and/or associated factors by analyzing
incident reports that concerned medication administration errors, used incident reports
records, or respective electronic records and databases, to extract the information needed
(e.g., the Global Trigger Tool, National Reporting and Learning System for England and
Wales, or MEDMARX).

2.8.2 Operational definitions of medication administration errors

As discussed in the previous chapter, the adoption of a universally accepted and precise
definition of medication error is quite challenging. However, in the 48 papers we gathered to
examine the medication administration errors issue, we found that more or less, a relatively
common operational definition has been adopted in the selected studies. However, none of
them use exactly and precisely the same term to define medication administration errors. This
Is just indicative of what has been mentioned in chapter 1 where a preliminary search
focusing on “medication error” definitions showed that there is a lack of a globally accepted
and standardized term. However, in this case, the focus is not on “medication errors” but
rather on “medication administration errors” as the term “medication error” in several cases

concerned also prescription or dispensing errors.

In all studies reviewed medication administration error is described as a deviation from a
prescriber’s valid prescription or the hospital’s policy in relation to drug administration,
including failure to correctly record the administration of a medication (Haw et al., 2007;
Keers et al., 2013c). In addition to this definition, medication administration errors were
defined as procedural failures, such as failure to read medication label, failure to check
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patient identification, temporary storage of medication in unsecured environment (i.e.,
nurses’ station), failure to record medication administration on medication chart, using
incorrect administration technique, or non-adherence to basic safety guidelines, such as the
infection prevention guidelines (Kim & Bates, 2013; J.I. Westbrook et al., 2010). Apart from
communication errors, deviations from the five rights principles (i.e., Wright drug, Wright
dose, Wright formulation, Wright route, Wright strength, Wright timing) were also recorded
as errors (Harkénen et al., 2015; Keers et al., 2013c). A medication administration error was
also defined as a deviation from the prescriber’s medication order as written on the patient’s
chart, manufacturers’ preparation or administration instructions, or relevant institutional
policies (Keers et al., 2013b) or as deviation from the conventional method of administration
of a particular drug as ordered by the prescribing physician (Agalu et al., 2012). Other
definitions identified in the selected articles include: ‘any preventable event that may cause
or lead to inappropriate medication use or patient harm while the medication is in the control
of the health care professional, patient, or consumer” (which is adopted by the US AHRQ)
or as an incorrect dose, drug, delivery route, documentation, preparation, time, administration
technique, administration of defunct drug, or omission of a prescribed drug (Harkanen et al.,
2015). It is highlighted here that in many studies we noted that omission is defined as the
omission of a prescribed drug or dose. However, additional procedural omissions do exist
but are not always recorded in observational studies and thus not reported. Furthermore, the
term “opportunity for error” seems to be present in many studies. Any dose given plus any
dose ordered but omitted represents an Opportunity for Error (OE). In many studies each
dose represents an OE. However, this term is not used with consistency among studies as in
many studies more than one OE per dose is reported, implying that more than one errors
maybe detected within one administration while in others one dose is an OE, implying that
an administration maybe only correct or incorrect (Harkanen, Luokkamaéki, et al., 2020;
Hérkénen, Turunen, et al., 2020; Haw et al., 2007; Keers et al., 2013b). Furthermore, while
referring to the use of different definitions of the term “medication administration errors”,
among published studies, it should be noted that the methods used for calculating and
analyzing errors is even more diverse. In fact, a high degree of heterogeneity is found among
studies regarding this issue and different methods and formulars are used to determine the
number of error or the error rates (Keers et al., 2013b). For example, the total number of
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doses given, whether correct or incorrect, plus omitted doses was the rate denominator used
in many studies and numerator data were presented as the number of doses considered to
have 1 or more errors, which means that each dose can be only correct or incorrect, or the
total number of errors, which means that more than 1 error per dose could be counted, which
could result in error rates above 100% (Blignaut et al., 2017; Harkanen et al., 2015; Keers et
al., 2013b).

2.8.3 Methods used for investigating medication administration errors in hospital

wards.

As mentioned above, from the 48 articles included for review, 7 studies were reporting
medication errors by reviewing and analyzing data from incident reports and 28 studies were
reporting medication administration errors that were collecting by using the direct
observation method. The studies we included in the scoping review built their methodology
based on five different methods of collecting the data: (1) analyzing incident reports, (*)
directly observing the medication administration process, (3) systematically reviewing the
relevant literature and by collecting the perceptions of nurses regarding errors and related
factors (e.g., by sending questionnaires to participants or conducting focus grouped
discussions). We also included in the scoping review methodological designs that aimed
solely to collect the views or the experiences or beliefs and/or perspectives of the staff, as
this could help in better understanding the research problem. However, we primarily aimed
to find methodological approaches that would be most useful in detecting the real factors that
could contribute to errors and more importantly, detect errors while are happening during the
medication administration process. It is acknowledged, that personnel’s perspectives can
provide additional useful information about the errors made during the medication process
or even provide some explanation of why some attitudes or behaviors that deviate from safety
guidelines are expressed. A preliminary review of the literature indicated that the perceived
medication administration risk factors may not be identical with the real risk factors for
errors. In addition, when the medication administration errors made by the staff is reported
by the staff themselves, then these reports may not include all errors made during the

medication process for different reasons, such as fear, guilt, or just because some of the errors
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made are not perceived by the staff as errors. Misperceptions of medication errors among
healthcare professionals have been noted in the literature. However, we included studies that
used data exclusively derived from staff’s views or perceptions (i.e., studies collecting and
analyzing staff perceptions of medication administration errors or related factors, by
administering questionnaires to the staff or by conducting focus grouped discussions or
interviews) as we wanted to also see what were the perceived by the staff error related factors.
Similarly, there are concerns with regards to the incident reports review as well (Harkanen
et al., 2017b). For instance, there is some evidence suggesting that not all incidents or events
are always reported. Therefore, the main limitation in this method concerns underreporting
and bias (Ramirez et al., 2018).

Incident reports and/or chart review:

Exploring medication administration errors by analyzing the data obtained by incident
reports provide useful information which can easily be extracted or collected from respective
database or other similar records. The search of the literature showed that this is a method
commonly used for detecting medication administration errors in clinical settings (Dean &
Barber, 2001; Harké&nen, Turunen, et al., 2020). The data included in incident reports records
or similar electronic databases and reporting systems can be accessed retrospectively,
statistically processed and presented without directly involving healthcare professionals or
patients. Similarly, by reviewing drug chart reviews it is possible to collect data that maybe
the outcome of a medication adverse event, such us a side effect (e.g., form overdosing, or
dose omission). Therefore, incident reports and charts review provide useful information
regarding medication adverse events, including medication administration errors (M.
Hérkanen, Saano and Vehvildinen-Julkunen, 2017). In our review 7 studies used this method
for detecting medication administration errors and 2 studies used and compared the direct

observation and incident reports method and charts review.

Direct Observation:
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In contrast to collecting data from incident reports, the direct observation method involves
patients and healthcare professionals as well. The direct observation method provides the
possibility to record the whole medication process, identify different error related factors,
and clearly state the frequency and type of each error made (McLeod, Barber, Dean Franklin,
et al., 2013). In particular, the medication administration process can be directly observed by
one, two or more observers with different academic backgrounds (i.e., pharmacist or nurses).
Direct observation of the medication administration process provides the possibility to collect
comprehensive data for errors made during the process. It is a relatively easy method, and is
also the preferred method that is used in many studies exploring medication errors and
omissions as it proved to be the most, accurate, valid and efficient, when compared with all
other methods for collecting this kind of data (Kenneth N Barker et al., 2002; Dean & Barber,
2001; Harkanen, Turunen, et al., 2020). In one study the validity and cost-effectiveness of
three methods for detecting medication errors were examined: incident report review, chart
review, and direct observation (Flynn, Barker, Pepper, Bates, Mikeal, et al., 2002). This study
showed that direct observation was more efficient and accurate than reviewing charts and
incident reports in detecting medication errors (Flynn, Barker, Pepper, Bates, Mikeal, et al.,
2002).

In some studies, covered (disguised) observation method is implemented while other studies
employed an overt (undisguised) observation method, meaning that the staff is aware of the
fact of being observed. There is evidence suggesting that the observation method maybe the
preferred method for recording and investigating MAEs. Research showed however that
there is no difference between the observation and non-observation periods in the percentage
of errors observed during the medication process. Also, there is evidence that there is no
change in the error rate with repeated observations and no change with increasing duration
of observation (Dean & Barber, 2001). A study in a UK hospital suggested that observation
of nurses during drug administration did not significantly affect the medication error rates
and concerns about the validity and reliability of observational methods for identifying
MAEs are unfounded (Dean & Barber, 2001). In this study by Dean & Barber, (2001), error

rates for each drug administration round were analyzed according to whether they were for
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the nurse's first, second, third (and so on) observed round. There was no difference in error
rates before and after the first observation for each nurse. There was also no difference in
error detection between the two observers and no change with increasing duration of
observation (Dean & Barber, 2001), and these results are enforcing the argument that the
observation method is perhaps the preferable method for assessing MAEs. In fact, without
neglecting the usefulness of other methodological designs, the review of the available
literature suggests that the direct observation method seems to be the golden standard when
it comes to recording and studying medication errors. The observation method, which allows
the observation of clinical practice, could reveal additional and undetected information
regarding problems in the medication process, as well as information about the factors that

are associated with errors (Hérkénen et al., 2015).

Almost all observational studies exploring medication errors employed a non-participant
observation method. Some of the studies implement the disguised observation method
(Berdot et al., 2012; Bruce & Wong, 2001; Khawaldeh & Wazaify, 2018) but many choose
to employ the undisguised technique (Blignaut et al., 2017; Harkanen et al., 2015; Kim &
Bates, 2013). Studies suggested that the undisguised technique has no impact on the overall
clinical performance of staff being observed neither on the numbers of error observed
regardless of the duration of the observation and in addition, staff seems to accept to
participate in observational studies where a non-interfering, non-participant, discreet
observation method is used (Dean & Barber, 2001; Flynn, Barker, Pepper, Bates, Mikeal, et
al., 2002; Haw et al., 2007). However, this is also a limitation for the observation method;
the fear that participants may alter their behavior or their standard practice and performance
just because they know they are observed (Hawthorn effect). Still, there is evidence, as
described above, suggesting that Hawthorn effect may not be a major disadvantage as it has
been found that staff performance and actions and the number of errors between observation
and non-observation periods had no differences, regardless of the duration of the observation
(Dean & Barber, 2001). Also, several techniques have been proposed to prevent or mitigate
the Hawthorn effect. Like prolonging the observation, thus the stuff get used with the

presence of observers in the wards, or by providing adequate information to participants
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about the study and confirming and assuring their anonymity (Dean & Barber, 2001; Flynn,
Barker, Pepper, Bates, Mikeal, et al., 2002; Haw et al., 2007).

Finally, it is noted that most observational studies use a checklist (observation form) for the
recording of the medication process. However, not all studies provide detailed information
regarding the format and content of these observation forms (Blignaut et al., 2017; Harkanen
et al., 2015; Kim & Bates, 2013). It seems that these tools are adapted and constructed on the
needs of each study and in accordance to the respective research objectives. Most observation
forms used in previous studies include coded items that reflect the medication administration
process and record the behavior and other characteristics of the administrator during the
process. Also, they collect information about the working environment, and about the drug
administered. Based on the requirements of each study these forms need to be adjusted and
adapted accordingly. Some forms are just checklists where tasks to be performed are listed
and checked by the observers during the observation process. Some studies discuss the
development and the validity testing of these forms, however, not all studies provide
information regarding the format and content of these forms (Harkanen et al., 2015; Kim &
Bates, 2013).

Surveys, interviews or focus group discussions:

The medication administration errors problem is examined by some studies with the use of
surveys which are usually send to survey respondents. With this type of research, the
researchers actually collect the views, the perceptions and the perspectives of the responders
regarding the frequency and types of medication errors as well as the error associated factors
conduct self-administered questionnaires (Wakefield et al., 1998; You et al., 2015). In
addition to surveys, some studies have used other types of qualitative approaches such as
interviews or focus group discussions (Table 2) (McBride-Henry & Foureur, 2007; Schroers
et al., 2020). It is important to be aware of the staff perceptions of the medication
administration errors problem. People involved in the medication process, nurses in
particular, who are primarily involved in the drug administration process, could report some
factors contributing to the problem and their reports, views or perceptions may reveal
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information about the problem which may not be possible to be collected via other methods
(i.e., observation method). For example, we may observe a nurse omitting to disinfect the
site of injection before administering an injectable drug but we cannot understand the real
reason for this omission. However, via qualitative design research, such as focus group

discussions, this piece of information may come to light (Harkéanen et al., 2015).

Using more than one method:

Furthermore, it should be highlighted that many studies exploring the medication
administration errors problem employ more than one method to collect their primary data.
Indeed, many studies use the direct observation and the chart review simultaneously (Basil
et al., 2019; Feleke, Mulatu, Yesmaw, et al., 2015). Or they combine the direct observation
with an additional quantitative or even qualitative method in order to supplement the data
derived from the observational studies with additional information that cannot be obtained
just by observing the medication process (Harkanen, Turunen, et al., 2020). Also, some
studies for instance may combine an observational study and a self-administered
questionnaire or conduct interviews with the staff (Feleke, Mulatu, Yesmaw, et al., 2015;
Haw et al., 2007; Popescu et al., 2011). The use of a mixed methods approach may have the
advantage of collecting diverse data as the information collected by using one method, such
as observation, maybe further enriched by the use of additional methods, such as interviews
and focus groups that collect supplementary information (Harkéanen et al., 2015; Harkénen,
Turunen, et al., 2020).

2.8.4 Medication administration errors prevalence and types

Direct observations of the inpatient medication process produce the most rigorous data on
the prevalence of medication errors (Dean & Barber, 2001; Flynn, Barker, Pepper, Bates,
Mikeal, et al., 2002; Harké&nen, Turunen, et al., 2020). Data from such observational studies
suggest that MAEs occur from approximately 5% to an up to 80% of all doses administered
depending on the study methods, definitions, and error calculation particularities (Berdot et
al., 2016; Harkanen et al., 2015; Keers et al., 2013b). However, the literature review revealed
that there is a variability in the reported magnitude of the medication administration error
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problem (Feleke, Mulatu, Yesmaw, et al., 2015; Keers et al., 2013b). This is not a surprise
as different methods and different definitions are used in the published studies, thus they
observe, record and therefore report different numbers of medication errors (al Tehewy et al.,
2016; Blignaut et al., 2017; Calabrese et al., 2001; Harkénen et al., 2015). Particularly with
studies focusing on intravenous medication or including some frequently observed deviations
and omissions in the definition of error, a higher number or rate of medication administration
errors is reported (Agalu et al., 2012; Al Khawaldeh & Wazaify, 2018; al Tehewy et al.,
2016; Kim & Bates, 2013). This conclusion is reflected in the findings of this scoping review.
As shown in Table 3 (Appendix V), error rates reported form different studies varied largely,
form as little as 0.3% to up to 86% of the administered doses. However, higher or lower error
numbers should be read with caution as the methods and definitions used in the respective
studies maybe correlated with the higher or lower rates of errors reported. This also makes

comparisons between studies difficult, if not impossible.

For example studies that report error rate below 20% of the administered doses do not include
omissions or non-adherence to basic safety guidelines or other procedural errors in their
definition of “error”, consequently they do not observed or detect these types of errors and
thus do not report them, which results in reporting of a lower number of errors (Alaide
Francisca de Castro et al., 2019; Harkénen et al., 2015; Haw et al., 2007; Kim & Bates, 2013).
In addition, some studies exploring medication errors, consider additional deviations from
safe drug administration guidelines, resulting in the reporting of even higher number of
errors. For example, Rodriguez-Gonzalez et al. (2012), in their observational study they
reported a rather high rate of administration errors (86% of all doses administered) but they
have considered several errors regarding the correct (or incorrect) administration techniques.
In fact, errors in the administration method were the most frequently observed type of errors
in this study were use of wrong administration techniques, wrong reconstitution/dilution,
omission, and wrong infusion speed (Rodriguez-Gonzalez et al., 2012). Similarly, Kim and
Bates (2013), in their observational study, focused on the non-adherence of nurses in basic
safety guidelines, such as the infection control and safety guidelines and the five rights
principles of medication administration, and they also reported a rather higher number of

errors. For instance, they found that, only 45.6% of nurses verified the amount of medication
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indicated on the vial for at least once or for at least one-second. In addition, administering
the medication at the correct time was observed only 41.0% of the time. The guideline
regarding hand washing before external and oral medications was followed only 4.5% of the
time (Kim & Bates, 2013). Likewise, Westbrook et al. (2010), reported that of total drug
administrations, 74.4% had at least 1 procedural failure and similarly Basil et al. (2019) found
that medication administration errors were detected in 85% of the doses observed. The same
is noted with Feleke et al. (2015) study where medication administration errors were detected
in 56.4% of the observed administrations. All these studies used a more “comprehensive”
and “inclusive” definition of error meaning that they could observed a higher number of

deviations and thus reported a rather higher number of errors.

On the other hand, other studies have reported a lower number of errors (i.e., below 40% of
all doses). In addition to this finding, there is solid evidence suggesting that clinical errors in
general are often not reported and from the errors occurring in clinical practice, only a small
proportion is noticed. Based on estimations, only 10-20% of these errors are reported
(Harkanen et al., 2015). Therefore, studies that did not include the omission of hand washing
before administering a medication or the omission of confirming patient’s name (Kim &
Bates, 2013), for instance, seem to have reported a comparatively lower number of errors
(i.e. <25%) (Héarkanen et al., 2015). Also, in some studies, the term omission reflects only
the omission of a prescribed drug or dose (i.e., Haw 2007, Barker & Flynn 2002.) Some other
observational studies also revealed error rates from 18-30% of administered dosed observed
(Berdot et al., 2012; Donaldson et al., 2014; Han et al., 2005; Harkanen et al., 2015) but they
used different definitions of errors and consequently some errors have been left outside the
observation procedure and this could, at least partially, explain the lower error rates.
Systematic literature studies have shown that observational studies suggested more than 1
error could be counted per dose was 25.6% and 20.7%, excluding wrong-time errors. A
higher rate was observed for the intravenous route (53.3%) excluding timing errors, where
each dose could accumulate more than one error (Hassink et al., 2012; Keers et al., 2013b).
On the other hand, it seems that studies analyzing the data from incident reports reported a
lower error rate (R W Hicks & Becker, 2006).
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Studies consistently reported wrong time, omission, and wrong dosage among the 3 most
common medication administration subtypes. Interestingly, omission is reported in most
studies as one of the most common types of error, regardless of the methodology used for
collecting and analyzing the data. In fact, errors of omission seem to be among the three most
frequently reported types of error (Blignaut et al., 2017; Harkanen et al., 2015; Haw et al.,
2007; R W Hicks & Becker, 2006; Keers et al., 2013b; Kim & Bates, 2013). Moreover, as
shown in Table 3 (Appendix V), administration method errors seem to be a very common
finding and are reported by 13 studies included just in this one review. Administration
method errors concern a range of subtypes of errors such as wrong reconstitution technique
or wrong rate of infusion or other deviations from the approved method/instructions of
administration. A study that explored the differences between methods of detecting
medication errors (incident reports, the Global Trigger Tool Method, and Observations)
indicated that the incident reports and the Global Trigger Tool (electronic reporting database)
method, mainly revealed wrong doses, whereas most medication administration errors in the
observational data were errors involving the use of the incorrect technique (Harkénen,
Turunen, et al., 2020). Wrong time of administration is reported in 10 studies included in the
review and is also among the most commonly detected types errors. Wrong dose or dosage
form and wrong drug are also included in the errors detected in the studies reviewed (Blignaut
et al., 2017; Donaldson et al., 2014; Harkénen, Turunen, et al., 2020; Hassink et al., 2012).
Procedure failures and deviations from safe drug administration guidelines have also been
reported but not in all studies as some studies did not observed these procedural errors. For
example, only few studies have reported deviations from infection prevention guidelines or
other deviations from safety and best practice guidelines (Kim & Bates, 2013; Popescu et al.,
2011). Additionally, documentation errors were another error type commonly detected in
many studies (al Tehewy et al., 2016; Blignaut et al., 2017; Hark&nen et al., 2015), one study,
for example, reported that 87.5% of the medication administrations observed had a

documentation error (Feleke, Mulatu, Yesmaw, et al., 2015).
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2.8.5 Medication administration errors associated factors

The scoping review revealed that several factors seem to be associated with the occurrence
of medication administration errors, indicating that this is a multifactorial and complex
phenomenon. A first analysis of the articles included in this review shows that the vast
majority of the reported error-associated factors seem to be related with the working
environment and working conditions, to the nurses’ and patients’ characteristics and to the
drug attributes. However, this may be a generalized classification and a more detailed

exploration is warranted.

Working conditions and related factors are the most frequently reported error-related factors.
In fact, in 22 studies it was noted that different factors and conditions of the working
environment are the main determinants for medication administration errors. In particular,
busy environment, distractions and/or interruptions, workload, number of patients in ward,
number of shifts taken by nurse per month (i.e., work organization), night shifts, weekends,
ward design and wards type, staffing, technological applications or equipment (i.e., Bar Code
Medication Administration System, electronic records/prescriptions), and similar system
failures like communication problems, incomplete or illegible prescriptions are reported by
several studies (Acheampong et al., 2016; Blignaut et al., 2017; Hérkéanen et al., 2015;
Rodriguez Vargas et al., 2016). However, not all these factors were found to be significantly
related to medication administration errors. Some of the associations are not clearly
established since in same studies they are reported as error contributing factors while, in other
studies, they are either not reported at all (i.e., not explored) or a non-significant relationship
is reported. For example, staffing and workload are two factors that are not always reported
as significantly associated risk factors and interestingly, only seven studies reported an
association between staffing, workload and errors (Blignaut et al., 2017; Hérkanen et al.,
2015). These studies seem to present understaffing as a latent condition which, when
combined with other failures or deviations, it poses a risk factor for errors (Rodriguez Vargas
et al., 2016). Interruption and/or distractions are also reported as an error associated by five
studies (Feleke, Mulatu, Yesmaw, et al., 2015; Trbovich et al., 2010; J.l. Westbrook et al.,

2020), but still, there are inconsistencies among studies as some studies have reported no
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significant association between errors and interruptions or distractions (Thomas et al., 2017).
Ward design and ward type may also be related with an increased number of errors, in fact
two studies clearly associate ward design and type with errors (Popescu et al., 2011;
Schutijser et al., 2018).

Nurses’ attributes such as experience, educational background, skills and/or training, age,
feeling fatigue or under pressure were also mentioned as error associated factors in four
studies (Blignaut et al., 2017; Carlton & Blegen, 2006; Thomas et al., 2017). Patient related
factors concerns polypharmacy, age and acuity (four studies). Moreover, drug factors that
found be associated with medication administration errors include drug availability issues or
drug shortages, route of administration or form (injectables, oral etc.) and therapeutic class
(Berdot et al., 2016; Calabrese et al., 2001; Alaide Francisca de Castro et al., 2019; Rodriguez
Vargas et al., 2016). Cardiovascular drugs, injectables and “when needed” medication was
associated with higher number of errors (Khawaldeh & Wazaify, 2018; Schutijser et al.,
2018).

2.8.6 Nurses’ perceptions of medication administration errors and of errors-related

factors

Studies exploring nurses’ perceptions of medication administration errors and of error related
factors suggested that nurses have good understanding and perception of medication
administration errors (Ayorinde & Alabi, 2019). During their clinical career nurses
experience medication errors and this is not a surprise as they spent much of their time
administering drugs to inpatients (You et al., 2015). Also, many nurses, when asked, admitted
the commission of medication administration errors in the previous 12 months and they
acknowledged that not all systems work well, and offered a variety of ways to improve
current medication practices. (McBride-Henry & Foureur, 2007; Wondmieneh et al., 2020).
Nurses’ perceptions of the medication administration errors associated factors have also been
reported by several studies. The lack of medication knowledge and personal factors including
fatigue and complacency were reported as error contributing factors (Schroers et al., 2020).
Furthermore, heavy workloads and interruptions were reported in many studies and were

often interconnected with personal and knowledge-based factors (Schroers et al., 2020).
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Other significant predictors of medication administration errors reported in previous studies

include the lack of adequate training, unavailability of a guideline for medication

administration, inadequate work experience, interruption during medication administration,

night duty shift, prescriptions not legible, not clear, wrong doses are delivered by pharmacy,

non-adherence to guidelines, inadequate number of nurses in each working shift and

administering drugs with similar names or labels or administering drugs intravenously
(Hemingway et al., 2015; Wakefield et al., 1998; Wondmieneh et al., 2020; You et al., 2015).

Table 2: Synopsis of aims, methods, errors and factors

No. of Studies

Errors 8
Study Factors 13
Objective/Aim Errors and Factors 24
Comparing Methods 3
Incident reports / Chart reviews 7
Direct Observation 28
Methods Literature Review 7
Survey 5
Focus Group Discussion 1
Administration method error 13
Documentation error 4
Wrong patient 3
Drug unavailability 2
Error Type Wrong dose 6
Procedural failures/deviations 3
Omissions 9
Wrong time 10
Wrong drug 3
Drug Related Factor 11
Associated Nurse Related Factors 8
factors Patient Related Factors 7
Professional practice environment related factors 22
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2.9 Discussion of the scoping review

This scoping review aimed to guide the drafting of the present study and explored available
evidence regarding medication administration safety, medication administration errors and
associated factors, as well as the methods employed by previous research for exploring errors
and their contributing factors. The definition of medication errors used, and the methods
employed for collecting the data in the studies included in the scoping review, were also
considered. This scoping review, revealed that medication administration errors constitute a
major problem for healthcare organizations, particularly for hospitals. Errors during the
administration of medicines to inpatients are very common and concerns deviations from the
safe drug administration principles such as the 5 rights of medication administration safety
or the infection preventions protocols. Also, in most cases, errors do reach the patient,
nevertheless, in most cases the risk of causing serious harm is rather limited. Still, errors
during the medication process in hospital wards increase the risk of negative clinical
outcomes, like prolonging hospitalizations and breaching cross infection barriers and

threating patient safety.

Regarding the definitions of MAEs it is noted that there is no single term that is used with
consistency among the different studies. The variability between the terms used to define
medication administration errors should not be a surprise to reviewers because each study
focuses on different types of errors or, on just one specific type of error, for instance de
Castro, Oliveira and Rodrigues, (2019), explored only the error of dose omission while
Hérkanen et al, (2015) explored different types of medication administration errors, including
dose omissions. Nevertheless, most studies define error as a deviation from the medical
prescription/instruction and/or any deviation from safe drug administration principles.
Furthermore, the term “opportunity for error” seems to be stated in many studies. Any dose
given plus any dose ordered but omitted represents an Opportunity for Error (OE). In many
studies each dose represents an OE. However, this term is also not used with consistency
among studies as in many studies more than one OE per dose is reported, implying that more

than one errors maybe detected within one administration while in others one dose is an OE,
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implying that an administration maybe only correct or incorrect (Harkanen et al., 2015;
Hérkéanen, Vehvildinen-Julkunen, et al., 2020; Haw et al., 2007; Keers et al., 2013Db).

There are different methodologies that can be employed to explore medication administration
errors, depending on the research questions, or on the concerned population’s or on the
concerned setting’s characteristics. However, we filtered out studies that collected their
primary data from pediatric populations or from settings other than hospitals (i.e., neonatal
wards or nursing homes). Literature suggests that the preferable (i.e., most efficient, accurate
and valid) method for investigating medication administration errors is the direct observation
(Dean & Barber, 2001; Flynn, Barker, Pepper, Bates, Mikeal, et al., 2002). In this review we
collected studies that used one of the following research designs: direct observation, incident
reports or chart report analysis, qualitative design and literature reviews. Even though staff
perceptions of errors and errors risk factors may deviate from the real error rates and
associated factors (Glasser, 1998), we also included studies that used this type of methods
(e.g., focus groups, questionnaires) as additional information may be obtained when the staff
perceptions or views on the MAEs problem are considered and assessed. However, when
reviewing the different methods for detecting MAEs or for collecting data or relevant
information, special attention was given to the direct observation as it seems to be one of the
most valid and efficient methods used for the specific type of research and for detecting and
recording MAEs (Dean and Barber, 2001; Flynn et al., 2002).

Some studies used mixed methods (i.e., questionnaire and direct observation) however, at
least one of the above-mentioned methods should have been used in order for an article to be
eligible for inclusion. However, it is acknowledged that the perception of the personnel of
the medication errors and of the associated factors may also provide supplemental
information, complete the findings of an observational study or of an incident review studies,
thus to provide a clearer and more comprehensive picture of the problem in any hospital
ward. However, in order to prepare this PhD study, we aimed to explore all available options,
not only by collecting nurses’ perceptions, but primarily by either assessing incident reports

or by observing the medication process. Combining methods would be of course an important
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methodological enhancement for the study because the data derived from different
methodologies give the possibility to the researchers to compose a better, clearer picture of
the problem, as different information may derive by using different methodological designs
(Flynn, Barker, Pepper, Bates, Mikeal, et al., 2002; Harkanen, Vehvildinen-Julkunen, et al.,
2020). For example, direct observation may be the optimal approach to collect the data as it
provides a realistic picture, a “snap shot” of what is happening during a process, however,
additional data may be needed in order to better understand why something happened or
explain behaviors or attitudes. Therefore, by combining two methods (i.e., observation and
interviews with staff), particularly if one of these is the direct observation method, the data
may be enriched and able to provide a more integrated information and more solid
conclusions. In this scoping review some of the studies included used different methods for
collecting data (i.e., questionnaire or knowledge testing and direct observation) and these
studies did collect additional information that could help in the better understanding of the
problem (Blignaut et al., 2017; Feleke, Mulatu, Yesmaw, et al., 2015; Haw et al., 2007).

The prevalence of errors varies largely among studies (from 0.3% to 90% of all dose
administrations), however, this is also not a surprise considering that different definitions and
different methods are used in these studies. For example, in most studies error of omission
refers to omitting the administration of a dose or a drug, however, other studies explore

additional types of omission like omitting to follow all the steps foreseen in a safety principle.

In studies where procedural errors and deviations from safe drug administration guidelines
are considered (i.e. defined as errors), a higher number of errors is reported (Feleke, Mulatu,
Yesmaw, et al., 2015; Kim & Bates, 2013). For example, omitting to wash hands or disinfect
the site of injection, and in general not following the infection control and safety regulations
was among the major findings of several studies that raises concerns of possible cross
infection (Kim & Bates, 2013; Schutijser et al., 2018). Errors of omission in the basic five
right principles of medication safety is also an important outcome of many studies. This may
indicate that clinical nurses are prone to deviate from safe practice regardless of their

experience in the field.
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The error of not administering a drug in line with the correct administration method, could
have been caused by a lack of knowledge, time pressure, or because of a lower risk
perception. Some studies that did perform knowledge testing (Blignaut et al., 2017; Feleke,
Mulatu, Yesmaw, et al., 2015; Haw et al., 2007) have revealed some knowledge deficits,
while other studies have shown that there is a significant variability among healthcare
professionals concerning safety attitudes and behaviors (Blignaut et al., 2017; Parry et al.,
2015). Administration method errors have also been reported by many studies (Harkénen et
al., 2015; Keers et al., 2013b). Non-adherence to the drug administration record protocol (i.e.
documentation errors) was commonly recorded, as well (al Tehewy et al., 2016; Keers et al.,
2013Db).

Omissions constituted deviations from safe drug practice and seemed to be the most frequent
type of error during the medication administration process (Blignaut et al., 2017; Harké&nen
etal., 2015; Keers et al., 2013b). Omissions lead to deviations from safe clinical practice, but
probably also reveal a hidden risk factor, like a low drug safety perception among healthcare
professionals (Nichols et al., 2009a; Pelzang & Hutchinson, 2020). It is crucial to explore the
personnel perspectives regarding drug administration safety in order to obtain a better
understanding of why these deviations from safe practice are observed. Along with
contributing factors, personnel’s perceptions on medication safety should be considered in
order to provide a more solid explanation of why errors happen. This point was taken into
account when preparing the methodological design of the present study.

Regarding associated factors, interruptions and/or distractions, medication type, and number
of medicines administered to the patient were all associated with higher error numbers. In
particular, the administration of injectable forms was associated with a higher number of
errors compared to administering oral or other forms. Factors that could predict the
occurrence of higher error rates were the medication class, the pharmaceutical form and the
number of medicines administered per patient. When administering a higher number of

medicines to a patient or when specific drug therapeutic class was administered (i.e.
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cardiovascular medicines) the risk of a higher number of errors made (in total or within an
administration) was increased (Calabrese et al., 2001; Harkanen et al., 2015; Keers et al.,
2013c). Additional error contributing factors are reported by different studies but there is
inconsistency among findings from different studies as some factors are highlighted as error-
contributing factors but in other studies are not reported as risk factors (i.e., staffing, shifts,
electronic records, procedure failures). The routes however of most factors reported are found
in the working environment domain, patients’ and nurses’ attributes and medication

particularities (Table 2.3).

2.10 Limitations

Scoping reviews are subject to the limitations of any review, meaning that relevant sources
of information may had been omitted and the information extracted from the review is
depended on the eligibility criteria set. This means that additional information that could be
relevant and useful for the purposes of this study may have been missed. No rating of the
quality of evidence is provided either because of the methodological heterogeneity across
studies, and since the main purpose of the review was to gain some insights into the methods,
definitions, range of errors studies use, therefore implications for practice or policy cannot
be graded (JBI, 2020).

2.11 Conclusions

Medication administration errors are still a common problem in healthcare services, with
omissions and deviations from safety protocols being one of the most common types of error.
It is a complex and multifactorial problem and has its roots in system failure and in person
related factors. Exploring the causes of this phenomenon is crucial in the effort to address it.
However, each case and each setting have their own particularities and conditions (i.e.,
working conditions/environment, staff, patients, medication) which may differently
contribute to errors. Factors associated with medication errors need to be identified, explored
and taken into account in an attempt to develop targeted interventions and therefore prevent

and limit errors. An efficient, valid and accurate method for detecting and assessing
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medication administration errors is the direct observation method which has been used for
this purpose for several decades now. However, additional methods do exist such as
exploring the data contained in records or databases concerning incident records, adverse
event reports, medication records, staff interviews and questionnaires. In fact, different
methods may reveal different types of error (Harkanen, Turunen, et al., 2020). Combining
these methods can gain an insight and a clearer picture than using just one method, thus

obtaining a better understanding of the problem.
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PART Il: SPECIFIC PART

Chapter 3

Conceptualization and Study Objectives

3.1. Introduction

As described in previous chapters, the medication errors problem concerns both; the persons
and the system under discussion and is a multifactorial and multidimensional phenomenon
that needs collective efforts to be minimized and decrease the possibility of placing patients
at risk (Keers et al., 2013c; Kuitunen et al., 2008; James Reason, 2000). Errors contributing
factors may have their roots in working environment conditions, and people involved in the
medication process attributes. Error contributing factors must be identified and addressed
when implementing medication safety interventions. They are important pieces of the safety
culture puzzle of an organization. Cultivating a safety culture within a ward begins from the
management team and affect members’ attitudes, values and behaviors and can inhibit most
of the medication error contributing factors and promote medication safety and consequently
improve patient safety. The problem with patient safety is not a new one, it is in fact very
old one. The risk of being harmed by the medical care provided has been discussed many
years ago and in particular, has its roots in Greek antiquity. In fact, Hippocrates was probably
the first who described the concept of medical harm and thereafter other notable physicians
also explored this problematic phenomenon. Just after 1950 published papers used the phrase
“latrogenic disease” which actually refers to adverse outcome or injury caused by the
healthcare management (Patient Safety Network, 2020)
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3.2 Objectives of the study

The objective was to record the type and frequency of errors, with an emphasis on omissions,
during administration of medicines to inpatients and to investigate associated error factors,
as well as to collect the perception of nurses regarding the factors associated with errors and

omissions. A more detailed description of the objectives of the study is provided below.

The research questions were:

1. What is the prevalence of medication errors and omissions during the medication

administration process in hospital wards?

2. What are the types of errors made during the medication administration process in
hospital wards? (e.g., omissions, errors of execution, deviations from the “5 rights”
or from the basic infection prevention and safety regulations, documentation errors,

administration method errors)

3. Which factors could be associated with the occurrence of errors during the medication
administration process and what is the association between medication errors and

these associated factors?

4. What are the perceptions of nurses involved in the medication administration process

in hospital wards regarding the medication errors associated factors?

3.3 Background information about the purpose, aims and objectives.

The general aim of the study was the investigation of medication safety in hospital wards.
The goal was to capture the medication errors during the administration of drugs to inpatients
and to explore the factors associated with the occurrence of errors. Additionally, the study

focuses on investigating and exploring errors of commission and errors of omission. The
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National Coordinating Council for Medication Error Reporting and Prevention (NCC
MERP), when categorizing medication errors, specifically refers to omissions, and states that
an error of omission does reach the patient (National Coordinating Council for Medication
Error Reporting and Prevention, 2020). Previous research has shown that the frequency of
errors among the different stages of the medication process vary significantly and that a
higher number of errors is reported during the administration of medicines and omissions are
among the most commonly detected type of error (Harkénen et al., 2019; Rodney W. Hicks
et al., 2004; Kim & Bates, 2013). Therefore, exploring the types and causes of omissions in
drug administration is important for improving patient safety. In addition, the study aims to
investigate the perceptions of nurses towards safe drug administration, particularly their
views on medication errors associated factors. Nurses spend much of their time in preparing
and administering medicines and therefore their perceptions on the causes and factors
contributing to medication errors is crucial for drafting and implementing interventions to

enhance medication safety.

This study aimed in presenting a comprehensive and a representative picture of the
medication safety problems that arise during the medication process in hospital wards. So,
the objective was to detect medication errors made during the medication administration to
inpatients and explore error related factors. In particular, recording the number and
specifying the types of errors occurring were the primary objectives of the study and are
presented in detailed below in this chapter. Also, exploring associations between errors and
some associated factors was also an objective of this study. Finally, the study aimed to
explore nurses’ perceptions of MAEs associated factors. By achieving these objectives, the
study results may provide a clear picture of the problematic phenomenon’s magnitude and of

some related contributing factors.

This study also highlights important methodological information regarding the differences
between the methods used for detecting medication errors by comparing the information
obtained from two different methods that were utilized in this study; the direct observation

method and the focus group discussions method. By using two different methods for
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collecting data, it was possible to obtain real life data, on the one hand by direct observation
of the medication process and, on the other hand by mapping the perceptions of the
professionals that have the responsibility to administer the medicines to inpatients, that is the

nurses who are involved in the medication process in the hospital wards.

Medication errors is a major constituent of the medication-related outcomes and threatens
patient safety, therefore the purpose of the study, which is the detection of the medication
errors and the investigation of associated factors, and the collection of the nurses’ perceptions
regarding medication errors contributing factors, is relevant with the important issue of
patient safety. It composes a key parameter of the quality of the care provided and a crucial
performance measurement that is used to estimate, analyze and improve all relevant

healthcare processes to increase patient safety.

Furthermore, this study aimed to give an emphasis on omissions during the medication
process. Omissions are the most common type of error during the medication administration
process. Omissions may constitute a deeper problem because it concerns attitudes and
behaviors of the personnel and are relevant to the general safety climate and culture of the
team and of the organization(Gleeson et al., 2020; Pelzang & Hutchinson, 2020). Omissions
lead to deviations from safe clinical practice, but probably also reveal a hidden risk factor,
like a low drug safety perception among healthcare professionals (Nichols et al., 2009a;
Pelzang & Hutchinson, 2020). However, it seems that there is a lack of knowledge as regards
to omissions since most of the studies on medication errors are focusing on performing wrong
actions and less attention is given on omissions. It is therefore crucial to record omissions, in
addition to the errors of commission, as they constitute the most frequent and often under-

reported type of medication error, and this study aims to address this gap.
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3.4 Research Framework

To describe the prevalence of errors made during the medication administration

process in hospital wards.

The primary aim of this study was to detect and report the prevalence of the errors made
during the medication administration process in the tow wards where the study was
conducted. There are, to the best of our knowledge, no other studies conducted in Cyprus
which explored or investigated this issue. Even though we know from previous research that
MAEs are common in hospital wards, specifically in medical wards, for hospital wards in
Cyprus this is an unexplored area. It could be assumed that in accordance with the literature,
approximately (or at least) in 20% of all doses administered in these wards there is an error
(Harkanen et al., 2015; Keers et al., 2013b). However, this is just an assumption and, we
know from the literature that the prevalence of errors during the medication process and the
patterns of the reported error rates largely vary among different studies, not only because of
the different definitions and methods used but also because of the specific characteristics and
particularities of each setting where the data had been collected (Haw et al., 2007; Kim &
Bates, 2013). Also, for drafting targeted interventions for treating a problem, it is required
first to diagnose the problem, measure it and then implement the appropriate interventions
(Bates et al., 1999; Drach-Zahavy & Pud, 2010; Harkanen, Luokkamaki, et al., 2020). Thus,
as a first step, we aimed to describe prevalence of MAEs and present the frequency, the
numbers of MAEs made during the administration of medicines to patients in two medical
wards of a state tertiary hospital in Cyprus and assess related risk factors. After studying the
methods used in previous studies assessing MAESs, we concluded that to achieve this research
objectives it was necessary to record the whole medication process in the wards (i.e.,
observing the nurses administering drugs to inpatients) and also to record other working or
environmental parameters, such as the medication records, the drugs and the people involved
in the process (e.g., nurses or patients) in order to be able to assess related factors and other

aspects relevant with the medication process.
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To describe the types of errors made during the medication administration process in

hospital wards

In addition to capturing the prevalence of MAEs, the aim was to identify the types of errors
during the medication administration process in two different wards of a state hospital in
Cyprus and under all possible working conditions. The objective was to record the
medication errors made during the drug administration process during weekdays and
weekends, during all shifts (morning, evening and night) and under different types of work
allocation system in ward (patient and task allocation), in an effort to obtain a comprehensive
and representative sample of administrations under all possible working conditions. As the
aim of the study was to detect and describe the types of the possible errors made during the
medication process in the two wards where the study took place, the particularities of the
working environment and the people and procedures concerned by or involved in the
medication process had to be considered in order to be able to understand and therefore
detecting all possible errors made during the medication process. This need was captured in
advance by the research team before initiating the study and also after reviewing previous
studies on this research topic. Thus, the medication records, the therapy sheets, and the whole
medication documentation process had to be considered and taken into account, as well as
other specific environmental parameters, such as the shifts, the organization of the nursing
work in the ward, even the atmosphere or the interruptions during the process. Moreover,
because it was also aimed to put an emphasis on omissions during the medication process,
the observational study considered this type of error as well. Therefore, it would be possible
to make a comparison between errors of omission and errors of commission from the results
of the study. After reviewing the available literature, it was noted that many previous studies
left unexplored several procedural errors and deviations from safe drug practice. However,
studies which addressed the issue, did report the high occurrence of omissions during
medication administration. The majority of these omissions, concern procedural errors and
deviations which constitute a threat for safe drug administration and for patients’ safety. For
example, omitting to hand wash before administering a medicine, particularly when
administering an injectable drug, or omitting to confirm the patient’s name, are some of the
errors that often left unexplored and hence unreported by previous studies in the field. In

addition, errors of omission are underdiagnosed in many studies or omissions are just are
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limited to the omitted doses (Keers et al., 2013b). In this study, omissions during the
medication administration process were put under investigation. Furthermore, errors in the
administration methods of different types of medicines were also explored. Documentation

errors were also investigated.

To explore medication errors related factors and assess associations between

medication errors and contributing factors.

The other objective of this study was the assessment of potential associations between
different contributing factors and medications errors. In particular, different factors, that
potentially may constitute error risk factors, were under investigation and associations
between these factors and errors were assessed. Factors like working conditions and working
environment related factors, patients’ or nurses’ attributes, medication type, were explored
in order to assess their association with errors. The factors associated with medication errors
in previous studies were classified using the classification of error producing conditions and
included work environment, person-specific, patient-specific and medication-related factors
(Harkanen et al., 2015). Distractions during the medication process caused by other co-
workers, patients, or events in the unit have been found to be related to an increase of
medication errors. Additionally, perceived staffing or resource inadequacy, nurses’ stress,
heavy workload, or increased patient load affect medication errors (Harkanen et al., 2015;
Keers et al., 2013c). It is known from previous research that different factors are assessed for
associations among different studies, and include work environment related factors (e.g.,
staffing, interruptions), medication related factors (e.g., therapeutic class, form), patient
related factors (e.g., patient age), and the nurse related factors (e.g., experience of the person

administering the medicines).

To explore the perceptions of nurses involved in the medication administration process

in hospital wards regarding the medication errors contributing factors.

Based on the above-mentioned aims of the study, the first three primary objectives were to

describe the prevalence, the type of MAESs and to explore for associations between different
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factors and errors. The fourth study objective was to explore nurses’ perceptions regarding
the factors contributing to errors. Nurses spent much of their working time in the medication
process and they have the leading role and the responsibility to curry out the medication
administration process. Therefore, it was crucial to take into account nurses’ perceptions of
medication error related factors. By collecting the perceptions of clinical nurses involved in
the medication process it was possible to supplement the information resulted from the
observational study with qualitative data. This gave the opportunity to the research team to
explore the problem by using a different research approaches and thus gaining a well-rounded

picture and an insight to the causes of medication errors as perceived by nurses.

3.5 Selection of methods for addressing the research questions

It was decided to employ a dual methodological approach; a qualitative and a quantitative
approach in order to adequately address the research objectives. The decision for combining
two different methodological approaches was also based on the findings of the scoping
review which is presented in Chapter 2. The use of two different methods for collecting the
data would help in the collection of additional, enhanced information which may not be
possible to be collected just by using a single method and, thus, helped in obtaining a clearer
picture of the problem. Using the observation method for recording errors maybe more
appropriate compared to both; surveys and focus groups for the same purpose. However, the
use of more than one method maybe the optimal approach as the results obtained by each
method are not identical and may produce findings different findings. Different methods can
supplement each other and hence compose a comprehensive picture of the phenomenon. In
fact, it was understood from the literature, and after discussing with experienced researchers
in the field, that one of the best methods for collecting information about the MAEs in
hospital wards was the direct observation method. However, it was also noted, after
reviewing the literature, that the collection of the perceptions of nurses about the errors made
during the medication process and about error causes, would supplement the information
collected from the observational study. Specifically, the first three research objectives (i.e.,
prevalence, type of MAEs and associated factors) were addressed by the direct observation

method and the fourth objective was addressed by employing a qualitative approach where
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two focus groups were completed. With the conduct of focus group discussions, nurses would
provide their own input regarding errors and enrich the information collected from the
observation. As nurses have a central role in the medication administration process and spend
much of their time administering drugs to inpatients, they are in position to give valuable
input concerning the factors contributing to MAEs. A detailed description of the research
methods and the tools used for data collection is provided in Chapter 4 Methodology.
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Chapter 4

Methodology

This chapter describes the study design and the study methods used for collecting the data
needed to investigate the research objectives. In particular it describes the design and
preparation of the focus group phase and the observational phase of the study. Information
regarding important attributes of the methodological strategy followed, including the design,
the sampling approach, the recruitment process, the participants and the inclusion/exclusion
criteria, is provided in this chapter. A description of the processes used for collecting the data
is also included. Moreover, this chapter includes the ethical aspects concerning the study
including information about approvals granted by ethical and research committees (i.e.,
Cyprus National Bioethics Committee, the Research Promotion Committee of the Cyprus
Ministry of Health).

4.1 Research setting, environment and participants

Observational study:

The study took place from August to September 2018 in two adult medical wards of a tertiary
state hospital in Cyprus offering healthcare services to more than 200000 habitants.
Medication errors can be detected in different hospital wards and different settings (Grasso,
2007; Pepper, 2008; I. C. K. Wong et al., 2009). However, it was preferred to carry out the
observation in medical wards as they commonly have a heavy workload, different types of
medicines are administered, they accommodate patients of different age range and in
different health conditions, therefore they constitute a good setting to obtain data capable of
producing a representative picture of medication errors or error prone conditions (Alghamdi
et al., 2019; Blignaut, 2015; Harkanen et al., 2015). Also, despite the fact that medication
errors are detected in different settings, there is some evidence from the literature that

medications errors are very common in medical wards, perhaps for the reasons mentioned
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above (i.e. heavy workload, patients with different health conditions, different types of drugs
administered) (Blignaut, 2015; Harkanen et al., 2015; Lawton et al., 2012; Tang et al., 2007).

In this study, each medical ward had 30 beds and 25 nurses employed during the period the
study was conducted. Furthermore, in order to efficiently prepare the observation phase, and
to ensure the smooth conduct of the study, information regarding the medication process in
the wards was collected by the researchers prior to commencing the observational study. It
was noted that in both wards the nurses were responsible for medication preparation and
administration, as there were no ward pharmacists or other staff involved in these procedures.
Drug orders and medication records were on paper, as there was no electronic prescription
or electronic medication records system used in the wards during the conduct of the study.
There were three scheduled routine medication rounds in the two medical wards (i.e.,
morning, evening and night). The medication rounds in the two wards lasted from thirty
minutes to approximately two hours, depending on the type of work organization system in
the ward and on staffing. In particular, when nurses were allocated to tasks rather than to
patients, drug administration rounds were prolonged, approximately up two hours, because
one or two nurses had to prepare and administer medication to all ward inpatients. When
nurses were allocated to patients, time per drug administration round was decreased and
approximately took thirty minutes to be finalized because one nurse had to prepare and

administer medication for three or four inpatients.

Two observers, one in each ward, recorded the medication administration process with a
simultaneous review of medication charts. Observers had great expertise in medication
administration but had no relationship with the two wards where the observation took place.
It was important to avoid any kind of familiarity between the observers and the nurses who
participated in the study in order to avoid any possible impact on the participant’s behavior
or performance (i.e., Hawthorne effect). Observers had a theoretical and practical
information regarding the observation method. They were also involved in the drafting of the
observation form and tested the method and the form during a pilot study. The observers

employed a non-judgmental and a non-interfering observation approach in order to decrease
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the Hawthorne effect. However, it was agreed in advance by the research team that observers
will not interfere with the medication process unless a potentially harmful error was about to
happen. Observers reviewed medication records and prescriptions and recorded the
medication process using the observation form. This was an undisguised study. The ward
manager and nurses were informed in person about the study. In order to further limit the
Hawthorne effect, the presence of observers in the wards was prolonged by implementing a
pilot phase, therefore the staff got familiar with the observers following the medication
process. Also, the word error was strictly avoided so that nurses’ performance would not

have altered under the pressure of committing an error which will be reported.

In total, 25 nurses worked in each ward and a convenience sample of 24 nurses from both
wards (48%) agreed to participate in the study. This level of participation considered to be
acceptable because it was equivalent with others used in previous studies (Hérkénen et al.,
2015) and because in this study it represented almost half of the personnel worked in the two
wards (48%). All nurses involved in the medication process in the medical wards were
eligible to participate. Nurses and ward management were informed in advance about the
study. A detailed oral explanation had been provided where the researchers explained that
the study which were invited to participate concerned the investigation of medication
administration safety, however, the use of the word “error” was avoided. Recruitment was
not easy because when nurses were informed about the study were reluctant to participate.
As mentioned above, nurses may not feel at ease or comfortable to be observed during their
work as the research question (i.e., medication errors by nurses) concerns a sensitive issue
because it concerns errors, mistakes in the professional practice of the participants and
therefore this poses a challenge in the recruitment of nurses. Nevertheless, after informing
participants and hospital administration about the study and ensuring the anonymity of the
participants, an adequate level of enrollment by nurses had been achieved. It is noted here
that the study size was determined by the required number of the observed doses administered
and not by the number of nurses who participated in the study. The sample and sample size
calculation are described below. Participant’s characteristics (i.e., nurses’ and patients’
attributes) and relevant information, as well as a comprehensive summary of the observed

administrations attributes, are presented in chapter 5 (i.e., Results).
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Focus group study:

Nurses involved in the medication process in the two medical wards of a tertiary hospital in
Cyprus were invited to participate in two focus group discussions, 5 nurses were participated
in the first group and 7 nurses in the second one. More details about the participants and
recruitment process for the focus group discussions is presented below in this chapter and in
chapter 6. Therefore, the setting of this focus group study is the same as the one where the
observational study was carried out and is described above. As mentioned previously in the
description of the setting of the observational study, in the two wards that the focus group
study was conducted, nurses had the responsibility of preparing and administering the
prescribed drugs to all inpatients. Because the aim was to collect the perceptions of nurses
on causes of medication errors, other healthcare professionals were not invited to participate.
Recruiting was not easy because medication errors is a sensitive topic (Kim et al., 2016;
Papastavrou & Andreou, 2012) and nurses, despite being informed about the study and

protection of their anonymity, hesitated to participate in the discussions.

4.2 Ethical considerations

The study protocol was approved by the National Cyprus Bioethics Committee and by the
research committee of the Ministry of Health, which grant permit of access to state hospitals
(Appendix 1V). Access to the field was also given by the hospital and ward management.
The research team organized separated meetings in both wards where the study was
conducted and inform the management and the staff about the study. These information
meetings included open discussions that aimed to explain to the participants the aims of the
study and the design. It was made clear to all that this study concerns the medication
administration safety and nothing else. Nurses and administration were also informed that
the study was granted a positive opinion form the National Cyprus Bioethics Committee and
by the research committee of the Ministry of Health (Appendix V). It was also made clear
that the aim was to explore drug administration safety and any results would be used for
understanding and improving, if needed, the current situation in the wards. Most importantly
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these meetings aimed to provide assurance to the staff that all information will be used solely
for the purposes of the research and no personal or other sensitive information will be
disclosed to anyone. Clinical nurses and ward management were assured that no connection
or association could be possible to be made between the study results and the ward or between
the study results and the staff. This was a verbal confirmation that was given to the staff by
the research team to facilitate recruitment, limit the level of skepticism about the study and
reduce reluctance for participation. After explaining all these issues to the staff, a positive
opinion was provided at the end of these meetings from both; staff and management. During
the study, high ethical quality was maintained. Ethical principles for medical research
including human subjects and the Declaration of Helsinki 1964 (WMA) were followed to the
extent suitable and/or relevant for the study. The analysis conducted in this study was based
on the information collected during the direct observation method and from the data collected
during the focus groups discussions. This means that the data collected are case sensitive as
they concern information derived from the medication process (e.g., medical prescriptions,
patients’ records, ward records etc.) and it was made sure that any kind of connection with
the patients or healthcare professionals during or after the study would not be possible. This
was an important consideration for the study as it concerns research on a sensitive issue;
medication errors during clinical practice. The research team took all necessary measures to
eliminate the risk of connecting the data with the participants in both sub-studies (i.e.,
observational study and focus groups study). In particular, during the collection and analysis
of the data it was confirmed that there was no personal information or identifiers concerning
patients or healthcare professionals. Therefore, a high level of confidentiality was kept during
the whole study and the anonymity of the participants was guaranteed. For example, during
the collection of the data, participants’ names were replaced by a code number and in the
focus groups study, for instance, the interviews that were recorded, were destroyed after the
transcriptions, coding and analysis was finalized. In addition, the observation forms used in
the observational study, did not contain any confidential or personal identifier that could be
related to any of the participants. Despite the fact that the observation was carried out in the
two medical wards and in patients’ rooms, any kind of connection or interaction with the
patients was strictly avoided. The observation was undisguised and all nurses and ward

management were informed about the study. Nurses who agreed to participate were invited
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to join a group information session where they were presented in detail the practical aspects
of the study. Confirmation and assurance that the anonymity of the participants is guaranteed
were given to participants, in order to comply with the ethical permissions granted by the
relevant bodies mentioned above, to maintain a high ethical quality and in an effort to make
participants feel more comfortable and therefore enhance enrollment in the study. The
observers had no relationship with wards or with the ward staff where the study was
conducted and did not know the nurses worked in the wards beforehand. This was important
as any previous relationship between observes and nurses could influence the ratings during
the observation. Additionally, during the observation the observers tried to be discreet,
unconstructive and non-interfering and they were informed about these important principles
of the naturalistic observation method as they minimize the risk of affecting the normal,
routine performance of the nurses who were enrolled in the observation phase. Therefore,
any kind of distractions made by the observers were avoided. Still, it could be assumed that
the observations had an impact on the clinical performance of the nurses. However, this issue
is addressed by the specific observation method used. As described above in this chapter, the
Hawthorne effect refers to a type of reactivity in which individuals modify an aspect of their
behavior in response to their awareness of being observed. In this study, Hawthorne effect
was addressed in this study by the use of the above-mentioned observation method (i.e.,
naturalistic approach) and assurance is also gained by the fact that it is already known from
previous research that the direct observation is not affecting the performance of the
participants. In particular, there is evidence in the literature supporting the fact that the
implementation of a non-interfering, non-obstructive and discreet approach during the
observation (i.e., naturalistic approach) the behavior of the subjects observed is not affected
or altered. Also there is evidence from previous research (Dean & Barber, 2001) that there
is no difference in the numbers of medication errors and omissions during observation and
non-observation periods, which means that observers did not affect the clinical performance

or the normal routine practice of the nurses who were enrolled in the study.

For ethical reasons, it was agreed in advance, that any potentially harmful errors detected
during the observation will be prevented by discreetly notifying the nurse that an error is

about to be made. This was in line with previous observational studies as well and it was a
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measure that could protect the patient of being harmed and the nurse from committing an
error during his/her work. It is noted here that according to there is a substantial ethical

burden of falling into errors for nurses

4.3 Study Design

A qualitative and a quantitative research design was followed for the conduct of this study.
In particular, a descriptive observational study and a focus group study were planned for the
purposes of the present research. The research design was drafted by the research team in
order to answer the research questions validly, objectively, accurately and economically.
Relevant variables (i.e., medication errors, associated factors) were operationalized in such
a way that they could be measured, and appropriate sampling approaches were considered,
as well as appropriate methods for collecting and analyzing the data. Therefore, the
development of the study design was based on the need to effectively and efficiently
addressing the research objectives as set by the research team and described in the previous
chapter. A design that would produce valid evidence and would ascertain the validity and
reliability of the study was sought. After considering the available, feasible options, and
taking into account the methodological strategies implemented by previous similar research,
the research team decided to implement a mixed method approach; a qualitative and a
quantitative approach. In the case of the current study, the two different methods were
combined in such a way as to enhance and inform the findings resulted from of each other.
The direct observation phase has preceded in terms of timing the focus groups; thus, it was
very helpful in drafting the interview guide used later in the focus groups study. Similarly,
the focus group study results informed, supplement and in some cases explained the findings

of the observational phase.

In particular, based on the available literature and after several exploratory literature reviews,
this study consisted of two stages: an observational and a focus groups stage. The final picture
of the under-investigation issue (i.e., medication errors) would be the outcome of the

evidence derived from both studies. It is reminded however that the focus group study only

108



focused on the related factors, not frequency and types. In fact, the latter phase of the study
would complete the data collected by the former approach (i.e., observation). These two
stages had a different design, different timeframes, different samples, different data
collection method and different method of analysis. It is clarified at this point that not all
nurses who participated in the observational study have participated later in the focus groups.
Few of the participants however did participate in both phases. Therefore, this study
contained both; a quantitative design (i.e., observational study) and a qualitative design (i.e.,
focus groups). The methodological characteristics of these studies are provided below, with
a detailed and in-depth description of the methods employed for collecting and analyzing the
data.

4.3.1 Quantitative approach

The first part of this research was a descriptive observational study where the direct,
undisguised, non-participant observation method was used in order to address the first two
of the previously described research objectives (i.e., number and type of errors and associated
factors). Medication errors and associated factors were identified via direct observation of
the medication administration process with parallel review of patients’ medication records.
More specifically, the whole medication process was considered, and its operational
characteristics and details were captured by the researchers before initiating the study. The
observation covered and recorded, as appropriate, all relevant parameters needed for the
purpose of this study including the preparation of medicines for administration, the work
organization system employed, the staffing, the shifts in each medication round observed,
the environmental conditions (e.qg., visitors in the wards, interruptions) nurses experience and
patients’ age and number of medicines taken, as well as the medication attributes (i.e.
pharmaceutical form and therapeutic class). In order to collect all this information, apart from
directly observing the medication process and the nurse administering the drugs, in parallel
the medication records were reviewed for collecting additional information, like the drug, the
dose and the instructions prescribed, in order to compare the prescriptions and records with
the actual administration and to check whether the administration was properly documented

in the records.
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4.3.2. Qualitative approach

The second phase of this research consisted of a qualitative descriptive study where two focus
group discussions took place in order to explain the findings of the first stage and obtain a
picture of nurses’ perceptions regarding the factors contributing to medication errors in
medical wards. In this study, focus group interviews aimed at exploring the determinants
constituting risk factors for medication errors, based on perceptions of nurses involved in the
medication process in medical wards. The rationale for selecting a quantitative design, focus
group discussions particularly, gave the possibility to go deeper and investigate several
aspects of the medication errors problem from the participants’ statements and narratives.
This qualitative design gave the opportunity to the research team to obtain relevant useful
information on the under-research topic, information that probably could not have been

collected only from a quantitative research approach.

4.4 Functional Definitions used for the purpose of the study: Errors and Associated

Factors
Errors:

As already mentioned in previous chapters, there are many definitions of medication errors
in the published literature. Many studies use different terms for defying medication errors.
The selection of a specific term is important for every study because it predetermines the
results and their interpretation. For example, in some studies, as noted in the discussion on
definitions in the scoping review chapter above, omission was defined as the doses omitted,
thus any other types of omission were excluded from and not reported in these studies. In
this study we aimed to explore and report all possible types of errors made during the
medication process in the two medical wards where the study took place. Therefore, a more
inclusive and comprehensive definition was sought in this study. To this end, in this study
any deviation from safe drug administration was recorded as an error. Deviations have been
described as outliers, exceptions, or aberrations and represent actions that deviate from
protocols intended to uphold patient safety during medication administration (Visweswaran
et al., 2010). Omissions in drug administration are considered preventable events that do
reach the patient and have the capacity to cause or lead to inappropriate drug use or even
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patient harm (National Coordinating Council for Medication Error Reporting and Prevention,
2020). Therefore, exploring the different types and causes of omissions in drug
administration is important for improving patient safety. Medication administration errors
were defined as a deviation from the doctor’s order as written on the patient's therapy charts,
a deviation from the manufacturers' preparation/administration instructions, or deviations

from the relevant organization’s guidelines or policies (Keers et al., 2013b).

In fact, in this direct observation study, each dose administered or omitted represented an
Opportunity for Error (Allan & Barker, 1990), and each opportunity for error could result in
more than one type of error. This was one of the major differentiations of this study from
previous ones where omission represented only an omitted dose or drug. In this observational
study actions or procedures omitted, missed or left unfinished were recorded as omissions
while actions executed wrongly, inaccurately or inappropriately were recorded as errors of
commission. More specifically medication errors were grouped in eight different categories
based on their characteristics and resulted eventually in 17 different items to be observed
during the observation phase of the study (Table 4). These were selected based on previous
observational studies that used such forms, and on relevant information from the literature.
They were adapted in the needs of the present study and agreed by a panel of experts which
was comprised of different healthcare professionals with different academic and scientific
backgrounds. These were the “adherence to the five rights of medication safety” as they are
taught in pharmacology practice of almost all nursing schools (Kim & Bates, 2013; Martyn
et al., 2019), “adherence to basic infection and safety regulation” (Kim & Bates, 2013; Rao
et al., 2013), “adherence to drug administration record protocol” (i.e. documentation errors)
(Hartel et al., 2011; Kim & Bates, 2013) and “adherence to administration methods and
guidelines” (Harkanen et al., 2015; Kim & Bates, 2013).
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Table 4: Types of medication administration errors considered in the study

Error Category Item

Wash hands before administering medication
Adherence to basic infection and ) o
) IV equipment placed only in disinfected areas
safety regulation
Disinfect site of injection

Read medicine’s name on label for at least one second
Right Medicine

Medication is prepared by the nurse who will administer it

Confirm the strength indicated on label for at least 1 sec
Right Dose Confirm the dose from prescription for at least 1 sec

Confirm the dosage at eye level for syringes

Read patient name from medication record
Right Patient

Ask patient to confirm his/her name

Right Route Read administration route on label at least one second

Adherence to the 5 rights of medication Safety

Right Time Medicine administered at the right time

Infusion rate is in accordance to manufacturer instructions

Adherence to administration o S
o Prepare the medication right before the administration
methods and guidelines S )
The medicine is injected at the correct site and/or angle

Adherence to drug administration The nurse who administered the drug records the event
record protocol The time of the administration is accurately recorded
Factors:

The selection of the factors to be assessed for association with the occurrence of error was
based mostly in the literature and based on previous observational studies that used such
forms. They were adapted in the needs of the present study and agreed by a panel of experts
as already described above. Studies that explored errors related with MAEs were considered
and based on previous evidence it was decided to include specific factors. In particular,

factors assessed for associations with errors, and detected during the observation stage of this

112



study, were staffing, work system in ward (i.e. number of patients assigned per nurse for
medication administration), distractions and/or interruptions (by staff, patients or visitors),
shifts (morning, evening, or night shift), days (weekdays or weekends), pharmaceutical form
(oral, injectable or other forms), drug therapeutic class (e.g. cardiovascular, antibiotics,
anticoagulants, nervous system drugs, or other class), patient’s age, number of medicines

taken per patient and nurse experience (Table 5).

Regarding the focus group study, the same definition for associated factors was used
however, since this was a study where the perceptions of nurses were sought via an open
group discussion about the error related factors, these factors definitions were not put on the
table for discussion but were embedded in the questions raised during the discussion by the
moderator in a discreet manner in order to guide the interviews but at the same time not be
leading or confusing for participants. This issue is discussed further under the focus group
study description. It is noted for clarification that these factors guided the development of the
focus group interview guide, but they did not provide a framework for the analysis, in fact
the analysis was rather based on an inductive approach. It is noted that errors were classified
in order to create the appropriate variables (e.g., nominal variables) and to facilitate statistical

analysis and calculations which are presented in chapter 5.
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Table 5: Medication errors related factors

Associated Factors

Professional practice
environment and related

factors

Shift

Morning

Evening

Night

Days

Weekdays

Weekends

Interruptions or distractions
Yes

No

Drug related factors

Number of patients for medication administration per nurse
above five patients
below five patients
Pharmaceutical Form
Oral

Injectable

Other

Drug Therapeutic Class
Cardiovascular drugs
Antibiotics
Antithrombotic

Nervous System drugs

Other drug class

Nurse related factors

Nurse Experience

Mean number in years

Patient related factors

Patient Age
Mean age in years
Number of medicines taken by patient

Mean number
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4.5 Sample and Sample size

Observational study:

A “sample” consists of a small collection drawn from a larger “population” for which the
desired information is sought. It is the sample that is observed, but it is the population that is
studied. The “study population” is a subset of the target population from which the sample is
actually selected (Hu, 2014; Korstjens & Moser, 2018). The number of observations in the
sample is referred to as “sample size”, while the physical composition and magnitude of a
single sample is called the “sample unit” (Ruesink, 1980). In this study, all doses
administered in the two medical wards during the study is the study population from which
the sample will be derived. Each dose administered to a patient in this study is the basic
sample unit which is actually the issue under investigation, thus, each dose administered

represents an element of the study population.

Although there is no generally accepted view on sample size, it is recommended for
researchers dealing with quantitative measurements to use samples as large as possible (J.
Cohen, 1988). The larger the sample of a survey, the smaller the potential type Il error, i.e.,
probability of not rejecting the null hypothesis when it is false. On the other hand, it has been
argued that the choice of larger from the required sample leads to a waste of time and
resources (J. Cohen, 1988). Furthermore, the power of a statistical test is the probability that
it will yield statistically significant results. A power analysis can be used to estimate the
minimum sample size required for an experiment, given a desired significance level, effect

size, and statistical power (J. Cohen, 1988).

In this study the power analysis was used to find the appropriate sample size and for this
purpose the statistical program G*Power 3.1 (Faul et al., 2007) was utilized. G*Power was
designed as a general stand-alone power analysis program for statistical tests commonly used
in social and behavioral research. It covers many different statistical tests of the t, F, and x2
test families. In addition, it includes power analyses for z tests and some exact tests. G*Power

3 provides improved effect size calculators, supports both distribution-based and design-
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based input modes, and offers different types of power analyses and is free (Erdfelder et al.,
1996; Faul et al., 2007).

The estimation of the study size (i.e., number of administrations) was based on the principle
that an intervention would be made. The rationale behind it was that this estimate would
function as a baseline rate in a future interventional study. Having said that, the research team
reviewed the determination of sample sizes in previous observational studies investigating
medication errors and the impact of different interventions for reducing medication errors
(before and after studies), and concluded that the sample size in this study should be capable
of detecting a reduction in medication errors from 7% (before implementing the intervention)
to 3.5% (after the intervention) with an alpha of 0.05 and a power of 80% (Campbell et al.,
1995; B. Dean, Schachter, Vincent, & Barber, 2002; Bryony Dean & Barber, 2000; Franklin,
O’Grady, Donyai, Jacklin, & Barber, 2007, M. McLeod, 2013). Even though it was
anticipated that a higher proportion would be recorded in our study, a lower figure was used
(i.e., 7%) to ensure that the sample size would be adequate for smaller proportions as a
smaller sample would be needed to detect. The rationale of estimating sample sizes based on
the assumption that an intervention capable of reducing errors to half, would be made, is
adopted from several previous research (Campbell et al., 1995; B. Dean, Schachter, Vincent,
& Barber, 2002; Bryony Dean & Barber, 2000; Franklin, O’Grady, Donyai, Jacklin, &
Barber, 2007; M. McLeod, 2013). Therefore, by using the z test for the difference between
two proportions (i.e., proportion of errors pre and post intervention) as described by Cohen
(1988), which is supported by G*Power, it was possible to calculate the sample size for this
study. The z score test for two population proportions aims to estimate if two populations or
two groups differ significantly on a single categorical characteristic (Campbell et al., 1995;
J. Cohen, 1988). It is acknowledged that the estimation of the sample size is possible to be
made by using other options. For instance, similar estimates can be yielded by using simpler
modified formulas appropriate for binary data (e.g. the Lehr’s modified equation) (Campbell
et al., 1995; Kirkwood & Sterne, 2003; Lehr, 1992). The aim here was to observe enough
administrations under all possible working conditions. In an effort to collect information
under all possible conditions, observations took place in all days, including weekends, all

shifts and during all possible work organization systems in the wards. As mentioned above,
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the estimation of the study size (i.e., number of administrations) was based on the assumption
that an intervention would be made. It was calculated that a sample of 637 administrations
before and 637 after an intervention would be needed to detect a reduction in MAEs from
7% to 3.5%, based on a two-sided test with an alpha of 0.05 and a power of 80% (Campbell
etal., 1995; B. Dean et al., 2002; Bryony Dean & Barber, 2000; Bryony Dean Franklin et al.,
2007; McLeod, 2013). A total of 665 administrations were observed.

Focus group study:

Nurses involved in the medication process in the two medical wards of the tertiary hospital
where the study was conducted, were invited to participate in the focus group discussions. It
is reminded that some of the nurses participated in the observational study, also participated
in the focus group study, but not all participants participated in both phases. In order to
achieve a comprehensive representation of nurses involved in the medication process in the
medical wards, a purposive sampling approach was implemented. Eligible nurses were
identified and approached by the researchers, after consulting with the ward management,
and a face-to-face detailed oral explanation about the study was provided. Inclusion criteria
for nurses’ participation were the involvement in the medication process and currently
working in one of the two medical wards. In the two wards that the study was conducted,
nurses had the responsibility of preparing and administering the prescribed drugs to all
inpatients. Because the aim was to collect the perceptions of nurses on the causes of MAEs,
other healthcare professionals were not invited to participate, as they were not directly
involved in this drug administration process. Recruitment aimed to create two groups with
homogeneity in respect of educational level and job rank in order to ensure an open
discussion among participants without being cautious in expressing their personal
perceptions in the presence of their senior colleagues (Papastavrou & Andreou, 2012).
Heterogeneity however, was sought for work experience in order to obtain the perceptions
of both; fresh and experienced nurses (McLafferty, 2004; Papastavrou & Andreou, 2012).
Therefore, nurses with a difference in the years of work experience and with a bachelor and
a master’s degree were invited. In total, 13 nurses, that met the above criteria, agreed to be

enrolled. None of the nurses revoked his/her participation and two focus groups were
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conducted (Group A=5 nurses, Group B=7 nurses). All of the participants were registered
nurses while five of them had additionally a master’s degree. In addition, their work
experience, including experience in the medication process, ranged from two to eighteen
years, none of them had a managerial position and they were all working in one of the two

medical wards of the same tertiary hospital where recruitment took place.

4.6 Data Analysis Methods

Observational study:

Descriptive statistics were used to calculate the numbers and types of errors and for
presenting the demographic data, working environment conditions and the characteristics of
the participants. Each administration observed was considered as a whole and the count of
errors per administration reflects the number of errors out of the 17 items recorded. Observed
administration were then dichotomized at two cut-off points: administrations with more than
three errors (> 3) and administrations with more than five errors (> 5). By dichotomizing the
administrations based on the number of errors observed in each one gave the possibility to
treat these two variables as categorical variables and therefore assess associations between
different factors and occurrence of a higher number of medication errors. In particular, Chi
square and logistic regression test were used to assess relationships between categorical or
continuous variables respectively and number of errors (i.e., administrations with > 3 and
administrations with > 5 errors). Furthermore, two stepwise binary logistic regression models
have then been completed, one for each dichotomized response (= 3 and > 5 errors) in order
to explore which factors could predict the occurrence of a higher number of errors. Risk
factors were included in the regression models and factors without a statistically significant
contribution to the model were removed by using a stepwise (backwards) approach. When
the observation of the targeted number of administrations was finalized, data were processed
using IBM SPSS Statistics v23 for Windows. All the statistical analysis results, including
respective tables, are described, and presented in detail in the following Chapter 5. It is
highlighted here that data analysis that specifically concerns the pilot study (the study
preceded the main study) is provided below in the pilot’s study dedicated section (4.8.3 Pilot
study).
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Focus Groups study:

Analysis of data collected during focus groups discussions included the transcription of the
discussions, data coding and analysis based on the thematic analysis method. The details of

the thematic analysis method used in this study are described below.

4.7 Methods used for data collection

Different methods can be used to collect primary data. The choice of a method largely
depends upon the purpose of the study and the resources available. Additionally, when
selecting a method of data collection, the socioeconomic and demographic characteristics of
the population involved play an important role, particularly the attitudes towards the
participation in the study. Participants may not feel comfortable or willing to participate in a
study because of the specific method of data collection used (Kumar, 2005). For example, in
this study, nurses may not feel at ease to be observed during their work or comfortable to
express their opinion when being interviewed. In this study the research question (i.e.,
medication errors made by nurses) is a sensitive issue because it concerns errors, mistakes in
the daily professional practice of the participants and therefore this pose a challenge in the
smooth conduct of the study and was taken into account by the research team when drafting
the methods for collecting the data. After considering all possible options, it was decided to
use the direct observation method to record the number and types of medication errors and
explore associated factors and the focus group interviews to explore nurses’ perceptions of
medication errors associated factors. The use of both of these methods as well as the rationale

for the reasons for selecting these two specific methods is described below.

4.8 Collection of data through Direct Observation

The observation is a purposeful, systematic and selective way of watching and listening to
an action or a phenomenon as it takes place (Kumar, 2005). There are many situations in
which observation is the most appropriate method of data collection; for example, when the
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aim is to study the functions performed by a worker or the behavior of an individual. It is
also appropriate in situations where full and/or accurate information cannot be elicited by
questioning because responders either are not co-operative or unaware of the answers
because is difficult for them to detach themselves form the interaction. When individuals are
so involved in the problem under investigation they are unable to provide objective
information about it, therefore, the observation is the best approach to collect the required
information (Kumar, 2005). The direct observation method is one of the oldest methods and
remains one of the most commonly used methods for collecting data in scientific research,
including MAEs (Dean & Barber, 2001; Flynn, Barker, Pepper, Bates, Mikeal, et al., 2002;
Héarkéanen, Vehvilainen-Julkunen, et al., 2020; Jersild & Meigs, 1939).

Observational studies could be divided into non-participant or naturalistic, participant and
contrived observation (Gravetter & Forzano, 2012; Kumar, 2005). Naturalistic or non-
participant observation is when the researcher does not get involved or interfere in the
activities of the group or of the individual being observed but remain a passive observer,
watching, listening and recording the activities of the group or of the individual being
observed (Blignaut, 2015; Kumar, 2005). The observational method implemented in this
study was naturalistic, non-participant observation, as the observers tried to be as
inconspicuous and discreet as possibly, passively recording what occurred in order to have
the minimum impact possible on the behavior of the participants.

As already described in Chapter 2 (Scoping Review), despite the fact that different methods
may be employed to detect medication errors, the direct observation method is considered to
be the golden standard. In fact, there are many and different methods for detecting medication
administration errors (Flynn, Barker, Pepper, Bates, Mikeal, et al., 2002). These methods
include the direct observation of the medication administration process, reviewing patients'
charts, reviewing incident reports involving medication errors, interviewing health care
personnel to stimulate self-report, analyzing doses returned to the pharmacy, testing urine for
evidence of omitted drugs and unauthorized drug administration, examining death

certificates, reviewing nursing shift report, comparing medication administration record with
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physicians’ orders, performing computerized analysis to identify patients receiving target
drugs that may be used to treat a medication error or to search for serum drug concentration
orders that may indicate an overdose, comparing drugs removed from an automated drug-
dispensing device for patients with physicians' orders and using trigger tools for measuring
adverse drug events or using automated error-reporting tools (Dean & Barber, 2001; Flynn,
Barker, Pepper, Bates, Mikeal, et al., 2002). However, the direct observation is considered
to be more efficient and accurate than other methods (McLeod, Barber, Dean Franklin, et al.,
2013). Direct observation provides many advantages for detecting medication errors.
Moreover, the validity of the results of the direct observation is clearly superior and have a
direct clinical interpretation. Data are collected with objectivity and can be conducted under
normal working conditions (Flynn, Barker, Pepper, Bates, Mikeal, et al., 2002; Harkanen et
al., 2015). There is also evidence suggesting that MAE rates were not affected when a non-
judgmental, non-interfering observation method is employed (Dean & Barber, 2001; Flynn,
Barker, Pepper, Bates, Mikeal, et al., 2002; Flynn & Pepper, 2003).

4.8.1 Validity and reliability of the observation method

It is suggested by previous research that the direct observation method, particularly
naturalistic observation, has a higher level of validity than most other research methods
because a discreet, non-judgmental, non-interfering approach is employed and therefore true
and natural behaviors are observed (Blignaut, 2015; Dean & Barber, 2001; Flynn, Barker,
Pepper, Bates, Mikeal, et al., 2002; Jersild & Meigs, 1939). However, it has disadvantages
too. One of the disadvantages of the observation method is that the observer may pay more
attention to behaviors that are expected to be observed or behaviors that support the research
hypotheses and ignore behaviors that might not support the study expectations (Kumar,
2005). In addition, if an observer is biased then she/he can easily introduce bias in the study
and there is no easy way to verify the observations and the inferences drawn from them. A
subjective and idiosyncratic nature of the observer who carries out the observation may
jeopardize the external validity of the study (i.e., the results of the research may not be
applicable to different settings). Similarly, if the observer is too attached to the participants

or to the group then his/her ratings will be affected, thus internal validity can be affected as
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well (i.e. the results of the research may not represent the real situation) (Cohen et al., 2007;
Kumar, 2005). Also, the interpretations or the ratings drawn from observations may vary
between different observers. Moreover, participant’s behavior or performance may be
impacted or altered when they know they are being observed (i.e., Hawthorne effect). These
risks can be mediated by the way the observation is recorded. There are different types of
mechanisms of recording an observation and the selection of a method of recording depends
upon the purpose of the observation (Blignaut, 2015; Jersild & Meigs, 1939; Kumar, 2005).

In this study, in order to mitigate all these risks carried by the chosen method, the following
strategies were implemented; first, it was decided to use a structured checklist, an
observational form, where the observers recorded the administration based on the items listed
in the observational form. This way objectivity was enhanced because the observers had to
record all actions observed during the administration of medications by completing the form
and not by using their personal judgement. The recording was done on this observation form
therefore the risk of observer bias was prevented. Hence a structured study was conducted,
with the use of a measuring instrument, i.e., observational form, which offered a high level
of precision in recording relevant behavior or acts and included exclusive and exhaustive
categories. There is evidence in the literature that by using checklists and observational forms
in an observational study, a more structured and objective method of data collection is
achieved, allowing the researchers to focus on a limited, and relevant to the study objectives,
behaviors or acts (Blignaut, 2015; Dean & Barber, 2001; Harkanen et al., 2015; Jersild &
Meigs, 1939; Kumar, 2005). Furthermore, with the use of an observational form the data
were quantified much easier than would have done in a narrative type of recording (Blignaut,
2015; Kumar, 2005). Measures were also taken in order to ensure that observers entered the
data into the appropriate categories in a consistent and accurate manner. In other words, in
order to ensure the validity of the study, the risk of having a variability between the ratings
of the two observes who carried out the observation with the use of the observational form,
had to be assess and establish that the tool had acceptable inter-observer reliability. To that
end, the research team decided to carry out a pilot study to ensure that the observational form
and the items included in the form are appropriate, discrete, and effectively operationalize

the purposes of the research. This pilot study had a multiple role; it helped testing the
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observational form, observers had the chance to test the form and the method, the personnel
in the wards got used to the presence of the observers in the ward during the medication
process, therefore mitigating the Hawthorn effect. There is also evidence suggesting that
MAE rates are not affected when a non-judgmental, non-interfering observation method is
employed (Kenneth N Barker et al., 2002; Flynn, Barker, Pepper, Bates, Mikeal, et al., 2002;
Flynn & Pepper, 2003). Also, the data derived from the pilot study was used to confirm
agreement between observers (i.e., inter-rater agreement and Cohen’s kappa). The pilot study

is described below.

4.8.2 Observation Form and Data collection

A structured observation form was used for data collection (Appendix Il1). The form was
developed based on forms used in previous observational studies (Bertsche et al., 2008;
Hérkénen et al., 2015; Kim & Bates, 2013) but adapted to the needs of this study. Each item
included in the form had a logical and direct link with the objective of the observational
study, and cover the full range of the medication errors issue. Hence, the form reflected all
possible errors and omissions that could occur during medication administration. When the
initial observation form was designed, a multidisciplinary team of experts reviewed,
discussed and revised the components of the form and confirmed the face validity of the final
version of the form. In particular, the team developed the form comprised from two
professors of the nursing school, two clinical nurses with expertise in medication
administration to inpatients and one pharmacist. The team discussed the selected items in the
first drafts of the form, adapted the content in such a way that it would be easy to be observed
and thus completed by the observers and also confirmed the validity of the form. After
removing eight items and rewording four other items, the final version of the form was ready.
The observation form constituted of two sections (Appendix I11). The first section covered
working environment related factors, patients age and number of medicines taken per patient,
nurse’s age, shift, the day, and additional information about the drug administered. The
second part focused more on the actual administration process and collected information

about the possible deviations from basic safety administration (e.g., infection control

123



principles, 5 rights of the drug administration guidelines) including documentation of

administration in the medication records.

In the first section of the form, in particular, the observer could record general information
like the date, the observation number and the ward identifying code. Professional practice
environment and related information was also included and could be recorded in this section
(day, shift, staffing, work organization system, number of patients in ward). In this section
observers could also record information about the nurse (e.g., experience, relevant training,
educational level), about the patient (e.g., age, sex, number of medicines taken), about the
medicine administered (type, form and route of administration, administration method,
infusion rate). With the exception of the information concerning the administration method
details (i.e., time between preparation and administration, infusion rate etc.), most of the first
part of the form could be completed by the observer before the medicine reached the patient
for administration because the first part of the form contained information that could be found
mostly form the medication records or other information like ward code or nurse’s
information. The second part of the form was related with the actual drug administration by
nurses and consisted of information relevant with the non-adherence to the five right
principles of safe medication administration, with the non-adherence to the basic infection
and safety regulation, non-adherence to administration methods and guidelines, and non-
adherence to drug administration record protocol. Furthermore, in order to be easily
completed, the second part of the form constituted from check-points with the option of YES,
NO or N/A (i.e.,, not applicable) and the observer checked the relevant tick-box as
appropriate. The observation form had a small space for writing comments or notes, in case

the observer needed to note something.

The observation was carried out by the two observers in parallel, one in each ward. Observers
arrived at the ward before the medication administration began and informed the nurse, who
had already agreed to participate, that the medication process will be recorded. Observers
recorded the administration process by following the nurses carrying out the medication

round and reviewed drug orders and records in order to be able to cross check the medicine
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administered with the medicine prescribed. Drug orders and medication records were on
paper, as there was no electronic prescription or medication system used in the wards. There
were three scheduled routine medication rounds in the wards (i.e., morning, evening and
night). Medication rounds in the two wards lasted from thirty minutes to approximately two
hours, depending on the type of work organization system in the ward and on staffing. In
particular, when nurses were allocated to tasks rather than to patients, drug administration
rounds were prolonged (approximately two hours) because one or two nurses had to prepare
and administer medication to all ward inpatients. When nurses were allocated to patients,
time per drug administration round was decreased (approximately thirty minutes) because
one nurse had to prepare and administer medication for three or four inpatients. Observers
were registered nurses, and both were experienced in the medication process in hospital
wards. However, as mentioned above, they did not have any relationship with the wards
where the study was conducted. Observers were informed about the study and had theoretical
and practical training in the direct observation method before the study was initiated. They
were involved in helping to draft the observation form and were able to test the method and
the form during the pretest phase (pilot study). The study was undisguised; hence the nurses
and ward managers were informed about the study beforehand. If there was a risk for an error
during observation (e.g., giving a wrong dose), observers intervened and politely asked the
nurse to check again before administration in order to protect patients from being harmed.
This was in line with previous studies (Dean & Barber, 2001; Harkéanen et al., 2015;
Westbrook et al., 2011) and such doses were considered as MAEs. In both wards the nurses
were responsible for medication preparation and administration, as there were no ward

pharmacists or other staff involved in these procedures.

4.8.3 Pilot study

A pilot study took place before initiating the main study. The pilot study had been conducted
in order to test the form and to evaluate the inter-rater agreement. Inter-rater agreement
analysis was needed in this study in order to demonstrate consistency among observational
ratings provided by multiple coders (Hallgren, 2012). It is noted that intra-rater agreement

does not apply in this case as it refers to the consistency in ratings given by the same person
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across multiple instances, which is not the case in our study. Thus, only inter-rater agreement
is assessed. Inter-rater agreement analysis aimed to determine how much of the variance in
the observed scores is due to variance in the true scores after the variance due to measurement
error between coders has been removed (Hallgren, 2012). Cohen’s (1960) kappa and related
kappa variants are commonly used for assessing inter-rater agreement for nominal variables.
Kappa statistics measure the observed level of agreement between coders for a set of nominal
ratings and corrects for agreement that would be expected by chance, providing a
standardized index of IRR that can be generalized across studies. The degree of observed
agreement is determined by cross-tabulating ratings for two coders, and the agreement
expected by chance is determined by the marginal frequencies of each coder’s ratings
(Hallgren, 2012). The values for kappa statistics range from —1 to 1, with 1 indicating perfect
agreement, 0 indicating completely random agreement, and —1 indicating “perfect”
disagreement. It suggested that conclusions should be discounted for variables with values
less than 0.67, conclusions tentatively be made for values between 0.67 and 0.80, and definite
conclusions be made for values above 0.80 (Hallgren, 2012). In this testing phase the two
raters observed simultaneously and independently the same nurse administering the same
medicine to the same patient and each one recorded the administrations using the observation
form which was drafted for serving this specific purpose. During the pilot phase 85
administrations were recorded by using the observation form and Cohen’s Kappa coefficient
was used to confirm agreement between observers (Hallgren, 2012; Hérkénen et al., 2015).
A very high level of agreement between the observers was noted in all cases. The lowest
level of agreement between observers calculated at 92.9% and the lowest Cohen’s kappa
coefficient found was k=0.81, p<0.001, which confirmed almost perfect agreement between
the observers’ ratings. The results of the inter-rater agreement test are provided in a tabular
form in Appendix VII for all items (error types) recorded. No items were removed from the
observation form after the pilot study. The calculations of the raters’ agreement and Cohen’s

kappa coefficient were made with IBM SPSS v23 for Windows.

Additionally, the pilot study gave the opportunity to the observers and staff to get used to
each other’s presence during medication administration, by prolonging the presence of the

observers in the wards, therefore mitigating the Hawthorne effect. When individuals or
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groups become aware of the fact that they are being observed, they may change their behavior
and this change could be either negative or positive or may alter their performance for a
number of reasons. When the change in the behavior of persons or groups is attributed to
their being observed is known as “Hawthorn effect” (Kumar, 2005). The Hawthorne Effect
was first reported following a research program investigating methods of increasing
productivity in the Western Electrical Company's Hawthorne Works in Chicago during the
1920s and 30s, but although first reported in industrial research, the Hawthorne Effect have
its implications in clinical research as well (McCarney et al., 2007). The 'Hawthorne Effect’
may be an important factor affecting the generalizability of clinical research to routine
practice (Campino et al., 2008; McCarney et al., 2007) and should be taken into account
when implementing observational studies. Therefore, in this study by having this pilot phase
we informed the staff about the study in a friendly manner, we prolonged the presence of the
observers in the wards therefore staff got used to their presence during medication
administration, we avoided talking about errors during the observation and we explained to
the staff that the study is to detect systemic flaws in order to improve the system and not to
accuse individuals. Moreover, assurance was given that any information obtained in
connection with the study that could identify the subject will be not disclosed and will remain
strictly confidential.

4.8.4 Data analysis

In this study any deviation from safe drug administration was recorded as an error. In
addition, each dose administered or omitted represented an opportunity for error (Allan &
Barker, 1990), and each opportunity for error could result in more than one type of error.
Deviations are considered as outliers, exceptions, or aberrations and constitute actions that
deviate from protocols intended to uphold patient safety during medication administration
(Visweswaran et al., 2010). Omissions in drug administration are considered preventable
events that do reach the patient and have the capacity to cause or lead to inappropriate drug
use or even patient harm (National Coordinating Council for Medication Error Reporting and

Prevention, 2020). In this study, actions or procedures omitted, missed, or left unfinished
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were recorded as omissions while actions executed wrongly, inaccurately, or inappropriately

were recorded as errors of commission.

The primary end point here was to explore errors of omission and error of commission, as
well as to classify the errors based on the type and nature. Hence, in accordance with the
psychological error-classification approach, medication errors were categorized in two
groups; errors of omission and errors of commission. Furthermore, to further classify errors,
an additional categorization was made based on the type and nature of the deviation from
safety basic principles in which medication errors were observed. To that end, medication
errors were categorized as follow: non-adherence to basic infection and safety regulation (3
items), non-adherence to the five rights of medication safety (9 items), non-adherence to
administration methods and guidelines (3 items), Adherence to drug administration record
protocol (2 items). In total, 17 different types of errors and omissions were put down for
observation (Table 4). So apart from presenting the number of errors recorded during the
observational study, a detailed description of the errors, based on their type and category, is
also provided below.

The prevalence and types of errors are presented and described in two ways, as a percentage
of the number of administrations observed and as a percentage of the total number of errors
recorded. Also, they are classified, presented, and described based on their type and on the
“omission-commission” classification in chapter 5 Results (Tables 16 and 17). The

associations were investigating with chi-square test and logistic regression analysis.

4.8.5 Normality testing of the distribution of medication errors detected per

administration

The number of errors per administration was the numerical dependent variable under
investigation here and apart from finding the minimum, maximum and mean number, it was
necessary to determine whether the data were normally distributed, and if they were normally
distributed, the appropriate parametric statistical analysis of the data could be employed.
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Otherwise, if the distribution of errors per administration was not normally distributed
nonparametric tests would be appropriate for statistical analysis. IBM SPSS, Statistics
version 23 was employed to test for normality and all statistical test thereafter. In particular,
the following numerical and visual outputs were investigated to test for normality: skewness
and kurtosis z values, the Shapiro-Wilk test p value and Histograms, and Normal Q-Q plots.
Both tests, Kolmogorov-Smirnov test and Shapiro-Wilk test were statistically significant,
therefore the null hypothesis (i.e., the variable is normally distributed) was rejected and can
be said that the number of medication errors per administration is not normally distributed.
In addition, kurtosis and skewness departure from zero (Table 14). When kurtosis and
skewness measures are as close to zero as possible in SPSS, it can be suggested that the data
is morally distributed. Small departures from zero are acceptable, if the measures are not too
large compared to their standard error. As it can be seen from the below Table 14, in this case
kurtosis and skewness measures are not close to zero enough and they are large in comparison
with their standard error. In addition, the z-value of kurtosis and skewness measures should
be somewhere between -1.96 and +1.96 in order to be able to assume that the variable under
investigation is normally distributed. Still this condition is not met in this case (Table 14),
therefore, it can be concluded that the medication error number per administration is not
normally distributed. This was an important aspect for the statistical analysis of the data
hereafter. Moreover, the assumption that the data is not normally distributed was also

supported by the Histogram and Normal Q-Q plots.
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Table 6: Normality test for medication errors distribution

errors per administration Statistic Std. Error
Mean 3,5 0,0761
Std. Deviation 1,9

Minimum 1,00

Maximum 11,00

Skewness 1,4 0,095
Kurtosis 2,5 0,189
Skewness z value 15,1

Kurtosis z value 13,3
Kolmogorov-Smirnov test p value <0.001

Shapiro-Wilk test p value <0.001

4.9 Collection of Data through Focus Groups

The second phase of this research was a qualitative study where two focus group discussions
took place in order to obtain a picture of nurses’ perceptions regarding the factors
contributing to medication errors in medical wards. Qualitative data deriving from focus
group discussions allow an in depth comprehension of participant’s perceptions on the
discussion topic concerned, and have been used extensively in previous research aimed to
gain insights of participants’ perceptions (Escrivd Gracia et al., 2019; Papastavrou &
Andreou, 2012). In a focus group interview, the perceptions, experiences and understandings
of a group of people who have some experience in common with regard to a situation or an
event can be explored (Kumar, 2005; Papastavrou et al., 2014). In this study, focus group
interviews aimed at exploring the determinants constituting risk factors for medication errors,
based on perceptions of nurses involved in the medication process in medical wards. In
comparison with other methods, focus group discussions have several advantages (Freeman,
2006). The sense of freedom and security among participants and the dynamic of a focus
group is motivating for participants and creates a suitable environment to elicit the opinions

of the group (McLafferty, 2004; Wilkinson & Birmingham, 2003). Furthermore, because
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“errors” is a sensitive issue, this method gives the opportunity to the participants to express
their perceptions in a safe environment (McLafferty, 2004; Papastavrou et al., 2014). The
study was conducted and reported in accordance with the Consolidated Criteria for Reporting
Qualitative Studies (COREQ) (Tong et al., 2007).

4.9.1 Data collection

Focus group interviews were conducted from January to February 2020 in one of the
hospital’s meeting rooms. The first interview lasted 75 minutes and the second 90 minutes.
Focus groups were led by a moderator in the presence of an observer. The moderator guided
the discussion based on a semi-structured interview guide, while the observer took notes of
the conversation. The moderator had previous experience in conducting focus group
interviews and with the medication process in clinical wards but had no relationship with the
medical wards or the participants. The interviews went on up to the saturation point of the
data where no additional statements or views were expressed (McLafferty, 2004; Papastavrou
& Andreou, 2012). Two audio recording devices was used at each focus group to record the
discussions for later transcription and analysis. The observer distinctively helped to avoid
issues relevant with medication error but irrelevant with the aim of the study (e.g., legal or
ethical aspects of medication errors), informed the moderator if more details are needed to
elaborate on a participant’s comment and took notes of participants’ reactions and behaviors
relevant to the issues raised during discussions. Transcripts and notes taken during the
collection or during the analysis of the data were strictly confidential and were not disclosed
to anybody.

4.9.2 Development of the interview guide

It was agreed by the research team to develop a semi-structured guide (Appendix . A semi-
structure guide is considered to be suitable when there are issues that participants are not
used to talking about, such as errors in this case, and is possible to focus on the issues that
are meaningful for the participants, allowing diverse perceptions to be expressed (Kallio et

al., 2016). The development of the interview guide was based on a literature review that led
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in mapping the most common causes of medication errors in clinical settings and created a
conceptual basis for the interview (Kallio et al., 2016). After this step, medication error risk
factors, as described in literature, were embedded into an initial set of questions and a
preliminary semi-structured interview guide was drafted. Then the researchers, who in
addition had expertise in medication administration, reviewed the preliminary version and
formulated the questions in order to be participant-oriented, non-leading, and clearly worded
(Kallio et al., 2016; Papastavrou & Andreou, 2012). The research team then discussed and
made additional modifications including an introductory section for smooth induction of
participants to the subject and included short, conversational, open-ended, and one-
dimensional questions (i.e., “In your opinion, what factors may be related to the appearance
of errors?”). The questions followed a rational flow guiding the discussion from general to

more specific issues and promoted dialogue during the interview.

4.9.3 Data analysis

Data analysis included several steps like transcription of the discussions, data coding and
analysis based on the thematic analysis method (Table 7). Interviews were transcribed
verbatim by the moderator in order to produce an accurate record of everything said in each
of the focus-group interviews (Wilkinson & Birmingham, 2003). Transcripts were organized
and coded by two researchers separately (SV and GS). Data analysis was based on the
inductive method and the thematic analysis approach was employed. There are various
techniques used for data analysis in the inductive method, however thematic analysis is
among the most common ones (Papastavrou et al., 2014; Ritchie & Lewis, 2004). The aim
of thematic analysis is to archive in a detailed and systematic manner the coding and themes
resulted from the interviews or observations of the participants (Ritchie & Lewis, 2004;
Wilkinson & Birmingham, 2003). Researchers discovered topics that emerge from the
discussions, and then verified and expanded these topics through the data. The process was
repeated for finding any additional topics that could emerge from the transcribed discussions
(Papastavrou et al., 2014; Papastavrou & Andreou, 2012; Ritchie & Lewis, 2004). Then the
researchers compared their coding, discussed and interpreted the content of several

statements and reviewed the differences between their coding. Codes along with the
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respective wording were grouped based on their content and similarity. Researchers
repeatedly performed this task until consensus was reached (Table 7). In particular, this task
was repeated until researchers agreed that data saturation has been achieved (Korstjens &
Moser, 2018). In fact, the availability of enough and an in-depth data showing the patterns,
the categories and the variety of the medication errors issue was the main criterion used to
decide whether saturation has been reached. Codes with similar content were grouped
together forming separated thematic categories. The objective of this effort was the
continuous analysis and synthesis of categories into themes that were directly linked to the

interview data.

Table 7. Summary of the steps followed for the collection and analysis of data

Steps  Phase

Drafting the interview guide

Recording and transcribing the focus group discussions
Familiarizing, organizing and reviewing the raw data
Data coding

Clustering data relevant to each code

Grouping similar codes

Creating thematic categories

Synthesis of categories into themes

© 00O N o o b~ W DN B

Defining and naming the themes

[N
o

Selection of quotes illustrating the data analysis and the synthesis of the themes
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Chapter 5

Results: Prevalence and types of medication errors and related factors as

recorded in the observational study

This chapter and the following chapter will present the results of the study. The results are
organized and presented in line with the main study objectives. In this chapter the detailed
results and information regarding the type of medicines administered (i.e., pharmaceutical
form, therapeutic class etc.), the professional practice environment and the working
conditions related factors (i.e., staffing, work allocation system, interruptions and/or
distractions) will be provided. In addition, the demographic characteristics of the participants
(i.e., clinical nurses and patients) and relevant information will also be presented. The results
of the pilot study concerning the establishment of an acceptable level of agreement between
the ratings of the two observers, are also mentioned in this chapter. Last but not least, in this
chapter, the number, frequency and types of medication errors, as detected during the direct
observation of the medication administration process, will be presented. The next chapter

(Chapter 6) will present the findings from the focus group study.

5.1 General Information from the Observational study

As mentioned in chapter 4, the sample in this study was the medication administrations
observed and different attributes relevant with the observations mentioned are presented
hereafter. In total, 665 administrations were observed and recorded during the observational
study and 85 administrations were recorded during the pilot study. Below the results derived
from the observational study are provided, also the results of the pilot study that confirmed
the agreement between the observers are presented. In addition, the medication error related
factors, such as the professional practice environment and related factors, the medicinal
product attributes and the nurses’ and patients’ characteristics are provided. Relevant with
the study information regarding the wards, such as work allocation system, shifts and
medication rounds, is also described here. During the observational study, apart from
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recording the errors, it was possible to collect information about the factors that could
possibly have (or not), some association with the occurrence of errors. This was made
possible by the design of the observation form. As described in previous chapters the form
contained items that were relevant to other information (i.e., related factors), such as working
environment parameters, information about the medication type, about the nurses and
patients. In this Chapter, the findings concerning the medication errors related factors are

presented.

5.1.1 Information about the wards and the medication administration process

In total, 665 administrations were observed and recorded during the observational study in
both medical wards where the study was conducted. From these, 364 (54.7%) were observed
in medical ward A and 301 (45.3%) were observed in the medical ward B (Table 8). In an
effort to collect information under all possible working conditions, observations took place
in all days, including weekends, all shifts and during all possible work organization systems
in the wards. There were three scheduled routine medication rounds in the two medical wards
(i.e., morning, evening and night). The medication rounds in the two wards lasted from thirty
minutes to approximately two hours, depending on the type of work organization system in

the ward and on staffing.

It was noted that there were two different types of nursing organizational practice system in
the wards. The first type of organization of nursing care was task-oriented meaning that
patient care was conceived as being a series of distinctive tasks, and one of these tasks was
the administration of medicines. When this type of work system was in place, one nurse was
responsible of carrying out the task of administering the medicines to all patients in the ward,
meaning that one nurse had to carry out the whole medication round. Also, it was noted that
in most cases, the allocation of the tasks in the first type of work system, was based on the
level of difficulty of the task, and medical or technical tasks with some degree of complexity
was left to more experience nurses or nurses with an acceptable among ward nurses’ grade
or status. Medication administration process was one of these more complex tasks. The

absence of allocating specific nurses to patients implied that many different nurses provided
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care to any one patient over the course of a stay in one ward. The second type of organization
of nursing care was patient oriented, meaning that nurses were allocated to patients rather
than tasks. Therefore, when this type of work system was in place in the wards, a nurse had
to provide all the care the patient needed, including medication administration. It was noted
that when this type of system was operationalized, each nurse was allocated to 3 to 4 patients
for care. In contrast, when the first type of work system was in place (i.e., task oriented),
usually one, or in some cases two nurses, had to administered all medicines to all patients in
ward who in most cases were above 27 up to 30 patients. In addition, it was noted that, when
nurses were allocated to tasks rather than to patients, drug administration rounds were
prolonged, approximately up two hours, because one or two nurses had to prepare and
administer medication to all ward inpatients. When nurses were allocated to patients, time
per drug administration round was decreased and approximately took thirty minutes to be
finalized because one nurse had to prepare and administer medication for three or four
inpatients. We also found that in the night shift in particular, the work system was almost
always task oriented, meaning that one nurse had to carry out the whole medication round.
The task-oriented allocation system was more commonly employed in the two wards where
the study took place (63.8%), while the patient-oriented system was recorded in a lower
frequency (36.2%) (Table 8).

The above parameters of the working environment and of the working conditions were
considered when the observational study was conducted in order to obtain a good
representation of the medication process. From the 665 observations the 243 (36.5%) were
made during weekends and 422 (63.5%) were made during weekdays. Most of the
observations were made on Sunday (23.5%) and Tuesday (20.8), however, observations were
recorded during all days of the week (Table 8). Observations were conducted during the three
shifts in both medical wards; the morning, evening and night shift. In particular, 353 (53.1%)
administrations during the morning shift were observed, 141 (21.2%) during the evening
shifts and 171 (25.7%) during the night shift (Table 8). The number of nurses in the ward
ranged from 3 to 9 and 252 (37.9%) of the observations were made when 6 nurses were
working in the ward where only 27 (4.1%) of the observations were made when 7 nurses

were working in the ward. From the 665 administrations observed, in 171 (25.7%) only 3
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nurses were working in the ward and in 59 (8.9%) 9 nurses were working in the ward. On the
other hand, patients’ number ranged from 27 (3.9%) to 30 (51.3%), meaning that in
approximately half of the observations made the wards’ beds were fully occupied by patients,
as both wards had only 30 beds available (Table 8). When it comes to work system at ward,
in most observations (63.8%) the task allocation system, as described above, was in place,
meaning that in 63.8% of the observation made one nurse had to administered all medicines
to all ward patients. In 36.2% of the administrations observed, nurses were allocated to
patients, meaning that in 36.2% of the observations one nurses was administering medicines
to 3 to 4 patients only (Table 8). Similarly, in both wards, in more than 60% of the observed
administrations nurses were responsible for administering the medicines to more than five
patients, which is relevant with the work system most commonly used in both wards, that is
nurses allocated to tasks, also implying that in more than 60% of the observed
administrations, the medication round was conducted by one nurse only. Finally, in
approximately 25% of the administrations recorded there was some kind of distraction or
interruption during the administration process while in the majority of the observation no
distractions or interruptions were noted. Any kind of interruptions or distractions (i.e., from

phone calls, staff, patients or visitors) were recorded.

It was noted that only during the morning shifts the patient-oriented system was employed,
meaning that nurses were allocated to patients in the morning shift only. This meant that only
during morning shifts nurse had under their responsibility less than 5 patients to care and to
administered medicines. In particular, it was most common to see an allocation of below 5
patients per nurse in the morning shift (63.8%) and in the evening and night shifts nurses
were always allocated to above 5 patients (Table 8). In the night shift in particular, the work
system was almost always task oriented, meaning that one nurse had to carry out the whole
medication round. In the morning shifts, a work system where allocation of above 5 patients
per nurse was implemented was recorded in a lower frequency (36.2%) (Table 8).

137



Table 8: Information regarding the Professional practice environment and related factors

during the observational study

Observed Administrations

Ward A (%) Ward B (%) Total (%)
No. of
Observations 364 (54.7) 301 (45.3) 665 (100)
Monday 20 (5.5) 65 (21.6) 85 (12.8)
Tuesday 86 (23.6) 52 (17.3) 138 (20.8)
Wednesday 0 35 (11.6) 35 (5.3)
Week Days Thursday 87 (23.9) 1(0.3) 88 (13.2)
Friday 47 (12.9) 29 (9.6) 76 (11.4)
" Saturday 32 (4.8) 55 (18.3) 87 (13.1)
S Sunday 92 (25.3) 64 (21.3) 156 (23.5)
8 Weekdays 240 (65.9) 182 (60.5) 422 (63.5)
g o Weekends 124 (34.1) 119 (39.5) 243 (36.5)
o Morning 222 (61.0) 131 (43.5) 353 (53.1)
o Shifts Evening 83 (22.8) 58 (19.3) 141 (21.2)
s Night 59 (16.2) 112 (37.2) 171 (25.7)
é 3 59 (16.2) 112 (37.2) 171 (25.7)
5 6 176 (48.4) 76 (25.2) 252 (37.9)
E Nurses in Ward 7 0 27 (9.0) 27 (4.1)
< 8 129 (35.4) 27 (9.0) 156 (23.5)
S 9 0 59 (19.6) 59 (8.9)
§ 27 0 2 (8.6) 26 (3.9)
= pationts in Ward 28 102 (28.0) 26 (8.6) 128 (19.2)
S 29 86 (23.6) 84 (27.9) 170 (25.6)
a 30 176 (48.4) 165 (54.8) 341 (51.3)
;é Work System at ward task oriented 236 (64.8) 188 (62.5) 424 (63.8)
patient oriented 128 (35.2) 113 (37.5) 241 (36.2)
Interruptions and/ or Yes 87 (23.9) 78 (25.9) 165 (24.8)
distractions No 277 (76.1) 223 (74.1) 500 (75.2)
Number of patients for above five patients 236 (64.8) 188 (62.5) 424 (63.8)
medication administration
below five patients 128 (35.2) 113 (37.5) 241 (36.2)

per nurse
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Table 9: Work organizational system in wards (work allocation system) during shifts

Patients Per Nurse Shifts
(Work allocation ) _ _

Morning Evening Night Total
system)
above 5 patients 112 (31.7) 141 (100) 171 (100) 424 (63.8)
below 5 patients 241 (68.3) 0 0 241 (36.2)
Total 353 (53.1) 141 (21.2) 171 (25.7) 665 (100)

5.1.2 Nurses’ and Patients’ characteristics

All nurses involved in the medication process were eligible to be enrolled and were invited
to participate. Overall, 25 nurses worked in each ward and a convenience sample of 11-13
nurses per ward (48%) agreed to participate in the study, meaning that 24 nurses from both
wards participated in the observational study; 13 nurses from ward A and 11 nurses from
ward B. All of them were registered nurses and 5 (20.8%) of them had a Master’s Degree
(Table 10). However, none of the nurses had participated in any kind of training regarding
medication safety after their graduation. Although nurses are receiving training regularly as
a part of the renewal of their license to practice, no official program on medication if offered
by the responsible department of the Ministry of Health. Nurses’ experience ranged from 6
to 24 years with a mean of 13.1 years of working experience. The minimum number of
patients under care for nurses was 4 (15%) and maximum 30 (37.7%), meaning that in 37.7%

of the observations one nurse had to administered medicines to 30 patients.

During the observational study 128 patients received medication by nurses and 73 (57%)
were men and 55 (43%) were females. Patients’ age ranges from 21 to 102 years of age. The
median age in years was 80 (IQR 12) years of age. It was noted that general health conditions
were used to describe patients’ condition and therefore the etiology for admission. In fact,
different types of disorders were stated at admission however, the most common diagnosis
at admission was infection (20.6%) followed by gastroenterological disorders (16.7%).

Interestingly, the number of medicines prescribed and therefore administered to a patient
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ranged from 1 to 16 different medicines, with a mean number of 8.7 drugs per patient, which

can be considered as a rather high number of medicines taken by a patient (i.e.,

polypharmacy) (Table 10).

Table 10: Information regarding participants’ characteristics

Ward A (%) Ward B (%) Total
Nurses participated in the study 13 11 24
. University Degree 11 (84.6) 8 (72.7) 19 (79.2)
% Educational level (%) Master Degree 2 (15.4) 3(27.3) 5 (20.8)
@ Minimum 6 10 6
g Work Experience (years)  Maximum 24 18 24
;ﬁ Mean 143 132 13.1
O 4 100 (27.5) 0 100 (15.0)
P 5 28 (7.7) 113 (37.5) 141 (21.2)
& . 27 0 26 (8.6 26 (3.9
Z Patients under care (%) g 88 (24.2) 16 Es.3§ 104( (15).6)
29 0 43 (14.3) 43 (6.5)
30 148 (40.7) 103 (34.2) 251 (37.7)
Number of patients received medication during study 66 (51.6) 62 (48.4) 128 (100)
Sex Male 36 (54.5) 37 (59.7) 73 (57.0)
Female 30 (45.5) 25 (40.3) 55 (43.0)
Minimum 21 22 21
Age Maximum 93 102 102
kS Mean 77.9 75.8 76.9
% infection 54 (14.8) 83 (27.6) 137 (20.6)
9 cardiovascular 55 (15.1) 35 (11.6) 90 (13.5)
E‘ Gastroenterology-hepatology 47 (12.9) 64 (21.3) 111 (16.7)
© fever 74 (20.3) 24 (8.0) 98 (14.7)
:g Diagnosis at admission Neurology/Psychiatric 23 (6.3) 19 (6.3) 42 (6.3)
i;j anemia 21 (5.8) 42 (14.0) 63 (9.5)
A shock (septic/anaphylactic) 54 (14.8) 16 (5.3) 70 (10.5)
Other (respiratory/pulmonary,
renal failure, pleural infusion) 36 (9.9) 18 (6.0) 54 (8.1)
Number of medicines Mini_mum X 1 !
taken per patient Maximum 16 13 16
Mean 9.2 8.1 8.7

140



Concerning polypharmacy, it seems that there are controversial approaches concerning its
definition. Polypharmacy has been correlated with negative clinical outcomes, including
medication errors and in a relatively small number of studies was correlated with MAES
(Harkanen et al., 2015). For these reasons we completed an additional table which shows
that polypharmacy was very common in these two medical wards (Table 10). Polypharmacy
is usually defined as the routine concurrent prescription and intake of five or more drugs, and
this seems to be the most common definition of polypharmacy in the literature (Pazan &
Wehling, 2021). However, some researchers exclude PRN drugs (i.e., “as needed” drugs)
from the numerical definition for polypharmacy while others consider the prescription of
above 9 drugs per patient as a more suitable definition for polypharmacy. Also
overprescribing and polypharmacy are intertwined and also in many cases considered to be
a as a ‘necessary evil’, as the use of multiple drugs for the treatment of different conditions
Is in line with respective therapeutic guidelines and additionally there is a vast number of
safe and effective medicines in the prescribers’ arsenal (Pazan & Wehling, 2021; Salvi et al.,
2016). Having discussed polypharmacy, in our study we found that only a small proportion
of the patients was prescribed and received below 5 drugs per patient during the study (7.4%)
and almost half (45.1%) received above 9 drugs while some received above 12 (22.6%)
(Table 10).

Table 11. Description of polypharmacy in the two wards

Number of medicines prescribed per inpatient N (%)

Min 1
Max 16
Mean 8.7

< 5 drugs per patient 49 (7.4)

> 5 drugs per patient 616 (92.6)
< 9 drugs per patient 365 (54.9)
> 9 drugs per patient 300 (45.1)
<12 drugs per patient 515 (77.4)
> 12 drugs per patient 150 (22.6)

Polypharmacy
(Number of drugs prescribed per patient)

141



5.1.3 Medication attributes

During the observational study of this study, 665 administrations of different medicinal
products were recorded and many different types and categories of medicines were
administered. The different medicines administered during the study were categorized based
on their therapeutic class (Table 10). The fact that different types of medicines were
prescribed and administered was not an unexpected finding given that the study took place
in two medical wards of tertiary hospitals where elderly patients with different types of

diseases and in a variety of health condition were treated.

In these two medical wards, during the observation, the most commonly used medicine was
paracetamol (7.7%), in both; injectable and oral forms (Table 10). Medicines for inhalation
and drugs for respiratory, salbutamol and/or ipratropium in particular, were also commonly
administered to inpatients (7.1%). Antibiotic medicines were also commonly administered
with ceftriaxone (3.0%), piperacillin/tazobactam (4.5%) and amoxicillin/clavulanic acid
(2.4%) being the most frequently used antibiotics (Table 10), and they were administered
mostly in an injectable form. Cardiovascular drugs were the most frequently administered
type of medication with Alpha and/or beta blockers (7.1%) being the most common type of
cardiovascular drug administered followed by diuretics (3.0%), such as hydrochlorothiazide
and furosemide and antihypertensive medicines (3.0%), such as angiotensin Il receptor
blockers and angiotensin converting enzyme (ACE) inhibitors (Table 10). Among
antithrombotic and anticoagulants medicines, enoxaparin (6.0%) and aspirin (3.2%) were the
most commonly recorded medicines during the study. Some drugs were much less frequently

administered (i.e., <2%) and were initially grouped together into one category (Table 10).
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Table 12: Medicines administered during the observational study (active substance)

Medicine administered (active substance) Total (%)
metronidazole 14 (2.1)
enoxaparin 40 (6.0)
paracetamol 51 (7.7)
antihypertensive (sartans, ACE inhibitors, clonidine) 20 (3.0)
salbutamol and/or ipratropium 48 (7.2)
insulin 25(3.8)
diuretics (hydrochlorothiazide, furosemide or spironolactone) 20 (3.0)
KCl 18 (2.7)
ceftriaxone 20 (3.0)
piperacillin/tazobactam 30 (4.5)
proton pump inhibitors (omeprazole/pantoprazole) 27 (4.1)
amoxicillin/clavulanic 16 (2.4)
Antipsychotics (quetiapine, olanzapine, clozapine) 14 (2.1)
Lactulose solution 14 (2.1)
Alpha and/or beta blockers 47 (7.1)
antiepileptic (Fosphenytoin, Phenytoin, Lamotrigine, Gabapentin, acetazolamide) 18 (2.7)
aspirin 21 (3.2)
Other Drugs (drugs administered less frequently i.e., <2.0%) 222 (33.4)
Total 665 (100)

In order to facilitate calculations and for the practical evaluation of the medications’ attributes

of the observational study, administered drugs recorded during the observation were

categorized based on their therapeutic class (Table 12 and Table 13). Medicines belonging

to therapeutic categories which were not frequently administered (i.e., <3%), such as non-

steroid anti-inflammatory agents, antifungals, or medicines for topical use (e.g., ointments,

immunosuppressant drugs) were grouped together under category “Other Class” and

therefore formed a bigger category which represented 7.5% of all administrations observed
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(Table 12). The findings revealed that cardiovascular drugs were most commonly
administered drugs (22.4%) during the study followed by antibiotics (16.4%) and
antithrombotic/anticoagulants drugs (9.9%). Drugs belonging to other therapeutic classes,
such as the nervous system and psychiatric drugs (8.3%), analgesics and fever medication
(8.1%), respiratory drugs (7.5%), corticosteroids (5.0%) or medicines for the gastrointestinal
system (7.7%), non-steroid anti-inflammatory agents, fluids/saline, antihistamines,

antifungal drugs, and vitamins were less frequently administered (Table 12).

Table 13: Medication therapeutic classes observed during the observational study

Medicine Therapeutic Class Ward A (%) Ward B (%) Total (%)
analgesic/fever 29 (8.0) 25 (8.3) 54 (8.1)
antibiotics 57 (15.7) 52 (17.3) 109 (16.4)
antithrombotic/anticoagulants 43 (11.8) 23 (7.6) 66 (9.9)
antidiabetics 17 (4.7) 8 (2.7) 25 (3.8)
Cardiovascular drugs 88 (24.2) 61 (20.3) 149 (22.4)
neurology-psychiatric drugs 33(9.1) 22 (7.3) 55 (8.3)
asthma/respiratory drugs 23 (6.3) 27 (9.0) 50 (7.5)
corticosteroids 19 (5.2) 14 (4.7) 33 (5.0)
Gastroenterology drugs 29 (8.0) 22 (7.3) 51 (7.7)
Vitamins, supplements and Minerals 10 (2.7) 13 (4.3) 23 (3.5)
Other drug products* 16 (4.4) 34 (11.3) 50 (7.5)

*Medicines belonging to therapeutic categories which were less frequently administered (i.e., <3%), such as
non-steroid anti-inflammatory agents, antifungals, or medicines for topical use (e.g., ointments,
immunosuppressant drugs) were grouped together under category “Other Class”

After the above initial grouping of drugs administered during the observational study, it was
observed that still some drug classes were rather small in numbers (i.e., Vitamins,
supplements and Minerals 3.5% or diabetes drugs 3.8%) and could probably not be practical
when running the statistical analysis (i.e., testing for associations or completing regression
models). To this end, administered drugs recorded during the observational study were then
further re-categorized and organized in five therapeutic classes based on their frequency of
administration during the observation study (Table 13). In addition, drugs belonging to
therapeutic categories which were not frequently administered (i.e., <8%), were grouped

again together under category “Other Class” and therefore formed a bigger category which
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represented 45.1% of all administrations observed (Table 12). The grouping of these
medicines under one category was made in order to be able to handle the data regarding the
medicines administered, particular when evaluating associations when running the logistic
regressions needed (chapter 6) or for making comparisons among medication therapeutic
classes. In particular, the “Other class” category was the largest group of medicines
administered because contained all other medicines administered that belonged to other
classes which were much less frequently administered (i.e., <8%), and therefore, afterwards
during the statistical analysis of the data and when completing the regression models, the rest
of the drug classes was possible to be contrasted against this bigger group, thus, it was

practically made statistical analysis more feasible.

In fact, the following therapeutic groups were formed and also were used for statistical
analysis; Cardiovascular, Antibiotics, Antithrombotic, Nervous System drugs, Other class
(Table 13) with cardiovascular drugs being the most frequently observed doses (22.4%).

Table 14: Categorization of medicines into Drug Therapeutic Classes

Drug Therapeutic Class Ward A (%) Ward B (%) Total (%)
Other classes* 148 (40.7) 138 (45.8) 286 (43.0)
Cardiovascular drugs 119 (32.7) 30 (10.0) 149 (22.4)
Antibiotics 28 (7.7) 81 (26.9) 109 (16.4)
Antithrombotic/anticoagulants drugs 36 (9.9) 30 (10.0) 66 (9.9)

Nervous system / Psychiatric drugs 33(9.1) 22 (7.3) 55 (8.3)

Total 364 (100) 301 (100) 665 (100)

*Medicines belonging to therapeutic categories which were less frequently administered (i.e., <3%), such as
non-steroid anti-inflammatory agents, antifungals, or medicines for topical use (e.g., ointments,
immunosuppressant drugs) were grouped together under category “Other Class”

Moreover, based on the above rationale for grouping medicines based on their therapeutic

class and their frequency of administration, and in order to assess the relationship between
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pharmaceutical form and medication errors, similarly, drugs administered during the
observational study were categorized in three groups based on their formulation; oral forms,
injectable products (i.e., IV, IM or SC forms) and other forms (Table 13). The group “other
forms” contained several pharmaceutical forms, that were less frequently administered, such
as medicinal products for topical use administered via different routes of administration (e.g.,
dermal route, like creams or ointments, patches, or eye or nasal route like eye drops or nasal
sprays). The most frequently administered form was the oral form (47.7%), followed by
injectable medicines (41.7%) and other forms which were less frequently observed (10.7%).
As mentioned above, for completing regression models, during the statistical analysis of the
data, pharmaceutical form categories were contrasted against this bigger group (i.e., oral
forms), which was practically helpful in statistical analysis and processing of the data.
Concerning injectable drugs, the only routes of administration observed and recorded during
the study were the intravenous, intramuscular and the subcutaneous route (Table 13). Other
injectable routes of administrations were not observed during the observational study (e.g.,

intraocular, intrathecal).

Table 15: Pharmaceutical forms of medicines administered during the observational study

Pharmaceutical Form Ward A (%) Ward B (%) Total (%)
Oral forms 168 (46.2) 149 (49.5) 317 (47.7)
Intravenous 116 (72.0) 94 (81.0) 210 (75.8)
Intramuscular 0 1(0.9) 1(0.4)
Injectable forms
Subcutaneous 45 (28.0) 21 (18.1) 66 (23.8)
Total injectables 161 (44.2) 116 (38.5) 277 (41.7)
Other forms (Topical & Parenteral) * 35 (9.6) 36 (12.0) 71 (10.7)

* The group “other form” contained several pharmaceutical forms that were less frequently administered,
such as medicinal products for topical use administered via different routes of administration (e.g., creams or
ointments, patches, eye drops or nasal sprays)
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5.2 Results from the pilot study

As mentioned in previous chapters, the pilot study aimed to evaluate the observation form,
to confirm a high level of agreement between the two observers by calculating the Cohen’s
kappa coefficient, to mitigate the Hawthorn effect by prolonging the presence of the
observers in the ward and therefore the staff getting used to having an observer in the ward
during the medication process, and in addition, to test the observation method on the field.
Also, the observes had the chance to gain experience with the observation form, with the

setting and with the method.

Inter-rater agreement analysis was needed in this study in order to demonstrate consistency
among observational ratings provided by the two coders and determine how much of the
variance in the observed scores is due to variance in the true scores after the variance due to
measurement error between coders has been removed (Hallgren, 2012). Cohen’s (1960)
kappa and related kappa variants are commonly used for assessing inter-rater agreement for
nominal variables. Kappa statistics measure the observed level of agreement between coders
for a set of nominal ratings and corrects for agreement that would be expected by chance,
providing a standardized index of inter-rater reliability that can be generalized across studies.
So in this study the degree of observed agreement was calculated by cross-tabulating ratings
for two coders, and the agreement expected by chance was determined by the marginal

frequencies of each coder’s ratings (Hallgren, 2012).

In particular, in this pilot phase, which took place in the two medicals wards where the
observation was conducted afterwards, the two raters observed simultaneously and
independently the same nurse administering the same medicine to the same patient and each
one recorded the administrations using the observation form which was drafted for serving
this specific purpose. During the pilot phase 85 administrations were recorded by using the
observation form. Then, Cohen’s Kappa coefficient was used to confirm agreement between
observers (Hallgren, 2012; Harkénen et al., 2015). A very high level of agreement between
the observers was noted in all cases. The lowest level of agreement between observers

calculated at 92.9% and the lowest Cohen’s kappa coefficient found was k=0.81, p<0.001,

147



which confirmed perfect or almost perfect agreement between the observers’ ratings. The
results of the inter-rater agreement test are provided in a tabular form in Appendix VI for all
items (error types) recorded. No items were removed from the observation form after the
pilot study. The calculations of the raters’ agreement and Cohen’s kappa coefficient were
made with SPSS for Windows. This level of agreement is well above acceptable, therefore
agreement between the two observers was confirmed in advance. The values for kappa
statistics range from —1 to 1, with 1 indicating perfect agreement, 0 indicating completely
random agreement, and —1 indicating “perfect” disagreement. It suggested that conclusions
should be discounted for variables with values less than 0.67, conclusions tentatively be made
for values between 0.67 and 0.80, and definite conclusions be made for values above 0.80
(Hallgren, 2012).

5.3 Prevalence and type of medication errors during drug administration

process

Below the findings from the observational study are presented, starting with the prevalence
and types of errors and then presents the associations between errors and factors. The
prevalence and types of errors are presented and described in two ways; as a percentage of
the number of administrations observed and as a percentage of the total number of errors
recorded. Also, they are classified, presented and described based on their type and on the
“omission-commission” classification (Tables 16 and 17). Table 16 in particular presents the
four major categories of errors, their prevalence per category (for example 107 drug
administration method errors in 665 administrations) and their percentage of the total number
of error (for example 4.5% of all errors recorded concerned errors in the drug administration
method). Table 17 it provides additional detailed information as it presents the numbers of

errors and percentages per item per category of error type.

Overall, 665 administrations were recorded and in total 2371 errors were detected (Table 16
and Table 17). All administrations observed were with at least one error (Tables 16 and 17).

In particular, the minimum number of errors observed within one administration was 1 (6%)
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and the maximum 11 (1.2%). The mean number of errors per administration was 3.5 (Table
15).

5.3.1 Non-adherence to basic infection and safety regulation

This category contained three items (i.e., hand washing before administration, equipment for
sterile administration kept only in disinfected areas and not disinfecting the site of injection).
We recorded 1104 errors in this category. The most commonly detected error in the study
was that nurses didn’t wash the hands before administering a drug to a patient (98.4%). Also,
when an injectable drug was administered the site of injection was not disinfected before
administration (37.7%) and the equipment used for injectable drugs, was not kept in
disinfected areas only (29.9%) as it should (Table 16 and Table 17). With the exception of
five cases where the nurse did wash his/her hand, however, not in line with the relevant
guideline (i.e., the duration of hand washing was less than 5 seconds or the level or no
antibacterial agent was used, just tap water), all other errors in this category were errors of
omission. These five cases were classified as errors of commission as the action/task was not
omitted, it was executed, but in a wrong way, thus it was an error of commission. In fact,
omissions detected in this category (i.e., adherence to basic infection and safety regulation)
represented more than half of all omissions detected in the whole observational study (57.1%)
and almost half of all errors detected in the entire study (46.6%) (Tables 16 and 17).

5.3.2 Non-adherence to the five rights of medication safety (Five Rights Errors)

In the category of “five rights” seven items were included for completion by the observers
during the observation. The five principles which must be followed during the administration
process were Right Medicine, Right Dose, Right Patient, Right Route, and Right Time. The
five “R” is the basic principle for medicines administration, that is included in the training of
nurses from the very beginning of their studies in the fundamentals of nursing. The most
frequently detected error in this category was the omission of asking the patient to confirm
his/her name (74.4%) followed by the omission to confirm patient’s name from the

medication record (11.7%), indicating that the most commonly observed error was the
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inadequate confirmation of the basic principle “Right Patient”. It is important to note here
that in the wards where the research was performed, patients do not wear a bracelet with their
identity, and the only way to confirm who the patient is, you need to ask. Therefore, this is
an omission related to the hospital management as well. Other errors detected were the
omissions within the basic principle “Right Dose”, such as not confirming the dose from
prescription for at least 1 second (7.4%), not confirming at eye level for medicines
administered via a syringe (9.0%), or not confirming the strength indicated on the drug’s
label for at least 1 second (6.2%). Within the sub-category of “Right Medicine” the error of
a medicine being administered by one nurse while it was prepared by another nurse (i.e.,
reconstitution of a powder to a solution for injection) represented 3.2% of the all errors
detected while the omission of confirming medicine’s name on label for at least one second
represented 2.6% of all errors detected. Errors relevant with the principle “Right Route” were
the omission of reading the administration route on label for at least one second (9.8%) and
concerning the “Right Time” omitting administering at the right time was also an error
detected during the study at percentage of 3.6% of all errors detected (Table 17). In this
category, errors detected represented 35.8% of all errors detected during the study and
omission represented 41.8% of all omissions detected in the whole observational study and
a10.1% of all errors of commission detected in the entire study (Table 16 and Table 17).

5.3.3 Non-adherence to administration methods and guidelines (Handling Errors)

Errors relevant with non-adherence to the manufacturer’s guidelines or to the approved
guidelines of the medicinal products regarding the method of administration (i.e., Summary
of products characteristics), were also detected during the study. It was possible to record the
administration method because the observation form, in its first part, contained a check list
where the observer could note this kind of information (e.g., infusion rate for iv drugs, time
between drug preparation and administration). After the data were collected the main
researcher, which is a pharmacist, double checked the administration method information
collected with the approved drug product administration method. Thus, in this way, it was
possible to assess the deviations recorded during the observation and concerned the correct

or incorrect administration method for each drug administration recorded. In particular, the
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infusion times not being in accordance to the approved product’s instructions were recorded
in 8.6% of the observations and the time between preparation (e.g., reconstitution) and
administration were also outside the approved product’s specification in 3.3% of all doses
administered during the observation. Moreover, not injecting the medicine at the correct site
and/or angle for injection (8.7%) was also a deviation from the approved instructions for use
(Table 17). Omissions regarding the correct handling of the medication (i.e., preparation and
administration method) represent 19.1% of all omissions detected during the observational
study, however, only 22 (1.1%) cases were found to be with an error of commission (Table
16 and Table 17).

5.3.4 Non-adherence to drug administration record protocol (Documentation Errors)

Non-adherence to drug administration record protocol was another type of deviation detected
during the study. More specifically, the documentation of the administration of a medicine
was made by a different nurse from the one who administered the drug (3.0%) and the time
of the administration not being accurately recorded (43.6%) were the errors detected in the
non-adherence to drug administration record protocol category. Both of these documentation
errors were errors of commission (i.e., actions executed in a wrong, erroneous way). In
particular, errors detected in the group of “Non-adherence to drug administration record
protocol” represented the majority of errors of commission detected in the observational
study (69.7%) (Table 16 and Table 17).
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Table 16: Frequency of medication errors detected by category.

Type of error

Errors (%) Omission (%) Commission (%)

Adherence to basic infection and safety regulation 1104 (46.6) 1099 (57.1) 5(1.1)
Adherence to the 5 Rights Principles 850 (35.8) 805 (41.8) 45 (10.1)
Adherence to administration methods and guidelines

) 107 (4.5) 22 (1.1) 85 (19.1)
(Handling errors)
Adherence to drug administration record protocol

) 310 (13.1) 0 (0) 310 (69.7)

(Documentation errors)
Total error number 2371 (100) 1926 (100) 445 (100)

Errors were in addition categorized into two groups; errors of omission and errors of
commission and based on this classification they are prescribed below (Table 16 and Table
17).

5.3.5 Errors of omission

It was among the aims of this study to explore errors of omissions, in addition to errors of
commission. We found that from the 2371 errors, only 455 (18.8%) were errors of
commission while 1926 (81.2%) were omissions (Table 16), meaning that omissions were
the leading and most frequently observed type of error. Omissions in the basic infection and
safety regulations (46.6%) were the most common type of error, followed by deviations from
the five right principles (35.8%) (Table 16 and Table 17). Omitting to hand wash was a
predominant finding (98.4%). Also not disinfecting the site of injection was a major omission
recorded in 37.7% of the administrations observed. Practically, almost no one of the nurse in
the two medical wards who administered medicines washed his/her hand before
administering a medicine to the inpatient, despite the fact the he/she had been followed by

the observer during the process of medication administration (Table 17).
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Within the category “adherence to the five rights of medication safety”, omissions were also
the most common type of error (41.8%) (Table 16 and 17). In fact, the most common type of
error was the omission to adequately confirm that the patient to whom the medicine is about
to be administered is indeed the right patient, by either confirming from medication records
(11.7%) or by asking the patient to confirm his/her name (74.4%) (Table 17). Nurses omitted
to read medicine’s name on label for at least one second (2.6%), or to confirm the strength
indicated on label for at least 1 sec (6.2%). They omitted to confirm the dose from
prescription for at least 1 sec (7.4%) or to confirm the dosage at eye level for syringes (9.0%).
They also omitted to read (i.e., confirm) administration route on label for at least once second
(9.8%) and all these omissions, which actually constitute deviations from basic medication
administration principles, were made in the presence of the observer. Regarding the
adherence to administration methods and guidelines, the omission of preparing the
medication right before the administration, in line with manufacturer’s instructions and
product’s characteristics and specifications was recorded in 3.3% of the administered drugs

observed during the study (Table 17).

5.3.6 Errors of commission

Actions during the medication administration process that were executed wrongly,
inaccurately or inappropriately were recorded as errors of commission. As stated, errors of
commission represented only a percentage of 18.8% of the errors observed in the
administrations. In particular, errors of commission were recorded in the category
“Adherence to the five rights of medication Safety”, for example in some administrations the
medication was prepared by one same nurse but it was administered by another nurse (3.2%).
Non-adherence to administration methods and guidelines for specific medicines (handling
errors) was also recorded during the observation and these deviations were errors of
commission. For instance, infusion rate for same injectable medicines was not in accordance
to manufacturer guidelines for administrations or medicine’s approved specifications and
instructions for use (8.6%) or the medicine was injected to an incorrect site of injection or at
incorrect angle (8.7%). Documentation errors (adherence to drug administration record

protocol) was also an important finding, in particular, most errors of commission observed
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were documentation errors (13.1%) (Table 16 and Table 17). More specifically, the error of
recording a wrong or inaccurate time of the medication administration was the most
frequently observed error of commission (43.6%) while the error of not documenting the
time of the administration or the documentation and filing of the administration is completed
by a different nurse from the one administered the medicine, was a much less frequently

observed error of commission (3.0%) (Table 17).

In conclusion, the rather high number of the omissions detected during the medications
process was a predominant finding of the observational study. Omissions in the infection
prevention guidelines (46.6%) and in the five rights of medication safety principles (35.8%)
were common, as the study revealed. Omissions in the infection prevention guidelines
(46.6%) and in the five rights of medication safety principles (35.8%) were a major outcome.
In particular, omitting to hand wash before administering a drug (98.4%), omitting to
disinfect the site of injection (37.7%), and omitting to confirm the patient’s name (74.4%)
were the three most frequently observed omissions. Documentation errors (13.1%) and

administration method errors (4.5%) were also detected
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Table 17: Prevalence and types of medication errors detected
Observation
s with Type of error
Error Category  Item Error, N yp
(%)
Omissions  Error
Adherence to Wash hands before administering medication 654 (98.4) 649 5
basic infection IV equipment placed only in disinfected areas 199 (29.9) 199 0
and safety
regulation Disinfect site of injection 251 (37.7) 251 0
% of All Errors (Total/Omissions/Commissions) 1104 (46.6) 1099 (57.1) 5(1.1)
% Right Read medicine’s name on label for at least one second 17 (2.6) 17 0
k= - Medication is prepared by the nurse who will administer
n Medicine
c i 21(3.2) 0 21
= Confirm the strength indicated on label for at least 1 sec 41 (6.2) 41 0
5 Righ i .
é DI(?set Confirm the dose from prescription for at least 1 sec 49 (7.4) 49 0
] Confirm the dosage at eye level for syringes 60 (9.0) 60 0
(%2}
5 Right Read patient name from medication record 78 (11.7) 78 0
> Patient  Ask patient to confirm his/her name 495 (74.4) 495 0
[5)
2 .
§ Right Read administration route on label at least once second 65 (9.8) 65 0
2 Route
= Right - - . .
o . Medicine administered at the right time 24 (3.6) 0 24
2 Time
< % of All Errors (Total/Omissions/Commissions) 850 (35.8) 805 (41.8) 45(10.1)
Adherence to anu5|or-1 rate is in accordance to manufacturer 27 (8.6) 0 27
administration Instructions
methods and Prepare the medication right before the administration 22 (3.3) 22 0
guidelines The medicine is injected at the correct site and/or angle 58 (8.7) 0 58
% of All Errors (Total/Omissions/Commissions) 107 (4.5) 22 (1.1) 85 (19.1)
Adherence to The same nurse who administered the drug records the 20 (3.0) 0 20
drug event
administration The time of the administration is accurately recorded 290 (43.6) 0 290
record protocol % of All Errors (Total/Omissions/Commissions) 310 (13.1) 0 310 (69.7)
Total Errors N (%) 2371 (100) 1926 (81.2) 445 (18.8)

5.4 Associations between medication errors and related factors

The results of the associations between errors and related factors are presented below.

Associated factors were described in chapter 4, section 4.4 (Definitions: Errors and

Associated Factors) and include staffing (number of patients assigned per nurse for
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medication administration), distractions and/or interruptions (by staff, patients or visitors),
shifts (morning, evening, or night shift), days (weekdays or weekends), pharmaceutical form
(oral, injectable or other forms), drug therapeutic class (e.g. cardiovascular, antibiotics,
anticoagulants, nervous system drugs, or other class), patient’s age, number of medicines
taken per patient and nurse experience. In addition, associated factors were presented in
detailed above (i.e., frequencies, numbers and percentages of associated factors were
provided) but no associations were made. The associations between errors and related factors

are presented hereafter.

As mentioned above administrations were classified into two categories; administrations with
below or above three errors and administrations with below or above five errors and that
resulted into two categorical variables (i.e., two different variables, each of them consisting
of two categories): administrations with > 3 and with > 5 errors per administration. The
specific classification of administrations was based on the fact that all administrations were
with at least one error, and the mean number of errors per administration was 3.5 per
administration. Also, the statistical analysis of the data was facilitated by creating these two
new variables. These two categorical variables, i.e. administrations with less than or more
than 3 errors and administrations with less than or more than 5 errors, were examined for
associations with the factors: (1) certain characteristics of the professional practice
environment and related factors (i.e. staffing, distractions and/or interruptions, shifts, days of
the week), (2) medication attributes (i.e. pharmaceutical form, drug therapeutic class), (3)
patients’ related factors (i.e. patient’s age, number of medicines taken per patient) and (4)
and nurses’ attributes (i.e. experience). The associations per each group of factors and
number of errors are described in detail below. It is highlighted, however, that, at this point,
the existence of an association between two variables does not necessarily suggest any causal

link or indicate any cause-and-effect relationship, but does suggest that an association exists.

156



5.4.1 Associations between professional practice environment and related factors and

number of errors per administration

For examining associations between administrations with below or above three errors and
shift (i.e., morning, evening, night shift) the chi square test and logistic regression was
employed (Table 18 and Table 19). A statistically significant association between the
professional practice environment related factor “Interruptions or distractions” and
administrations with > 3 errors and with > 5 errors was noted. In fact, 72.1% of the
administrations with > 3 errors were recorded when there were interactions and/or
distractions during the medication process while only 60.4% of the administrations with > 3
errors were recorded when there were no interactions and/or distractions during the
medication process (Table 18), and this association was statistically significant (p=0.007). It
was also 70% more likely to detect > 3 errors when there were interactions and/or distractions
during the medication process than when there were no interactions or distractions (Table
18). Similarly, 32.1% of the administrations with > 5 errors occur when there were
interactions and/or distractions during the medication process while only 23.6% of the
administrations with > 5 errors were recorded when there were no interactions and/or
distractions during the medication process (Table 19), and this association was statistically
significant (p=0.03). It was also 53% more likely to detect > 5 errors when there were
interactions and/or distractions during the medication process than when there were no
interactions or distractions (Table 19). This finding simply suggests that when there are no
interruptions or distractions during the medication process less errors are made. As already
mentioned in previous chapters, interruptions and distractions were mostly cause by other
staff (nurses and doctors), phone calls, visitors or patients asking for help or information.
Furthermore, a statistically significant association between the professional practice
environment related factor “number of patients per nurse” and administrations with > 5 errors
was noted. 31.5% of the administrations with > 5 errors occur when the nurse had less than
5 patients to administered medicines while only 22.4% of the administrations with > 5 errors
were recorded when the nurse had more than 5 patients to administered medicines (Table
19), and this association was statistically significant (p=0.01). It was also 60% (p=0.01) more
likely to detect > 5 errors when the nurse had less than 5 patients to administered medicines

than when the nurse had above 5 patients to administered medicines (Table 19). However,
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the risk of having > 3 errors per administration was increased by 23% when had less than 5
patients to administered medicines to, but this association was not statistically significant
(Table 18). Finally, the professional practice environment related factor “shift” and “Days”
did not seem to be statistically significantly related with the occurrence of a higher number
of errors. The percentage of the administrations with > 3 or > 5 errors seems to be similar
across the three shifts (morning/evening/night) (p=0.97 and p=0.40 respectively). Similarly,
the administrations with > 3 or > 5 errors seems to be similar between days and weekends

(p=0.85 and p=0.78, respectively)

5.4.2 Associations between administered medicines’ attributes and number of errors

per administration

The tests showed that the drug therapeutic class was a factor that was significantly associated
with the occurrence of a higher number of errors. In fact, 80.5% (p<0.001) of the
administrations with > 3 errors were recorded when a cardiovascular drug was administered
(Table 18) and 50.3% (p<0.001) of the administrations with > 5 errors (Table 19). Also, it
was 2.59 (p<0.001) times more likely to observe > 3 errors when a cardiovascular drug was
administered than a drug from another class (Table 18) or 4.16 (p<0.001) times more likely
to observe > 5 errors when a cardiovascular drug was administered than a drug from another
class (Table 19). The likelihood of detecting > 3 errors per administrations seemed to be
decreased approximately by half when an antibiotic was administered than a drug from
another class. Additionally, it was 34% more likely to observe > 3 errors when an
antithrombotic drug was administered than a drug from another class, but it was less likely
to observe > 5 errors when an antithrombotic drug was administered than a drug from another
class. Logistic regression suggested that cardiovascular drugs seemed to be the drug
therapeutic class that was most strongly associated with a higher number of errors (Table 19).
Concerning the pharmaceutical form, the tests showed that only 18.4% of the administrations
with > 5 errors were detected when an injectable drug was administered. On the contrary,
when an oral drug or other form were administered approximately 31% of the administrations
were with > 5 errors. In addition, the likelihood of detecting > 5 errors per administrations

seemed to be decreased by half when an injectable drug was administered than an oral drug
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(p=0.001) (Table 19). The association between pharmaceutical form and administrations with
3 or more errors were not found to be statistically significant (p=0.86) (Table 18).

5.4.3 Associations between patients’ attributes and number of errors per administration

Two patient-factors were assessed for associations with a higher number of errors: patient
age and number of medicines taken (i.e., polypharmacy). Polypharmacy has been described
In a previous section in this chapter (5.1.2 Nurses’ and Patients ‘characteristics). Patient age
was classified into two age groups; <75 years of age and >75 years of age in order to assess

how the percentage of administrations with > 5 or 3 errors varies across the two age groups.

The results of the tests showed that polypharmacy is a factor that is associated with the
occurrence of a higher number of errors. In fact, when the number of medicines takes by
patient is increased, the percentage and the likelihood of more errors being detected is also
increased. Particularly, 67.0% of the administrations with > 3 errors were recorded when the
patient was taking above 9 drugs (p=0.07) and 74.7% of administrations with > 3 were
recorded when the patient was taking above 12 drugs (p=0.001). Lower percentages of
administrations with > 3 errors are noted when the patient was receiving below 9 or below
12 drugs. It was 34% more likely to observe > 3 errors when the patient was receiving above
9 drugs (p=0.07) and approximately 2 times more likely to observe > 3 errors when the patient
was receiving above 12 drugs (p=0.001) (Table 18). The same pattern has been noted with
administrations with above 5 errors. 29.7% of the administrations with > 5 errors were
recorded when the patient was taking above 9 drugs (p=0.03) and 34.7% of administrations
with > 5 were recorded when the patient was taking above 12 drugs (p=0.004). Lower
percentages of administrations with > 5 errors are noted when the patient was receiving below
9 (22.5%) or below 12 drugs (23.1%). It was 46% more likely to observe > 5 errors when the
patient was receiving above 9 drugs (p=0.04) and 77% more likely to observe > 5 errors when
the patient was receiving above 12 drugs (p=0.005) (Table 19). There was no statistically
significant association between the patient’s age and number of errors per administration. In
fact, there was no association with statistical significance between patient’s age and

administrations with more or less than 3 errors (p=0.80). It was 7.75 times less likely to
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observe > 5 errors when the patient was below 75 than if the patient was above 75 years of

age, however, this association was not statistically significant (p=0.56) (Table 18).
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Table 18: Associations between risk factors and administration with > 3 errors per

administration

Associated Factors >3 errors, N (%) p* OR (95% CI)* p*
Shift

Morning 225 (63.7) REF

Evening 89 (63.1) 0.97 0.97 (0.65-1.46) 0.96
Night 107 (62.6) 0.95 (0.65-1.39)

Days

Weekdays 266 (63.0) 0.85 REF 0.85
Weekends 155 (63.8) 1.03 (0.74-1.43)
Interruptions or distractions

No 302 (60.4) REF

Yes 119 (72.1) 0.007 1.70 (1.16-2.49) 0.006
Number of patients for medication administration per nurse

above fl_ve patl_ents 261 (61.6) 0.21 REF 0.21
below five patients 160 (66.4) 1.23

Pharmaceutical Form

Oral 199 (62.8) REF

Injectable 175 (63.2) 0.86 1.02 (0.73-1.42) 0.86
Other 47 (66.2) 1.16 (0.68-1.99)

Drug Therapeutic Class

Other class 176 (61.5) REF

Antibiotics 50 (45.9) 0.53 (0.34-0.83)
Antithrombotic 45 (68.2) <0.001 1.34(0.76-2.37) <0.001
Nervous System drugs 30 (54.5) 0.75 (0.42-1.34)
Cardiovascular 120 (80.5) 2.59 (1.62-4.14)

Patient Age (years)

Above 75 275 (63.7) 0.96

Below 75 146 (62.7) 080 0.96 (0.69-1.33) 078
Nurse Experience (years)

Below 12 216 (64.1) 0.67 REF 0.67
Above 12 205 (62.5) 0.93

Number of medicines taken by patient (polypharmacy)

> 5 per pat%ent 390 (63.3) 0.99 REF 0.99
< 5 per patient 31 (63.3) 0.99 (0.55-1.83)

<9 per patfent 220 (60.3) 0.07 REF 0.07
> 9 per patient 201 (67.0) 1.34 (0.73-1.84)

< 12 per patient 309 (60.0) REF

> 12 per patient 112 (74.7) 0.001 1.97 (1.31-2.96) 0.001

* a p-value from of chi-square test is reported. * a p-value and OR from logistic regression model is reported.
Values in italic indicate significant association with number of errors.

161



Table 19: Associations between risk factors and administration with > 5 errors per

administration

Associated Factors >5errors, N (%) p° OR (%% ClhH# p*
Shift

Morning 95 (26.9) REF

Evening 30 (21.3) 0.40 0.73 (0.46-1.12) 0.39
Night 46 (26.9) 0.99 (0.66-1.51)

Days

Weekdays 110 (26.1) 0.78 REF 0.78
Weekends 61 (25.1) 0.95 (0.66-1.37)
Interruptions or distractions

No 118 (23.6) REF

Yes 53 (32.1) 0.03 1.53 (1.04-2.26) 0.03
Number of patients for medication administration per nurse

above five patients 95 (22.4) 0.01 REF 0.01
below five patients 76 (31.5) 1.60 (1.12-2.28)
Pharmaceutical Form

Oral 98 (30.9) REF

Injectable 51 (18.4) 0.001 0.50 (0.34-0.74) 0.001
Other 22 (31.0) 1.00 (0.58-1.75)

Drug Therapeutic Class

Other class 56 (19.6) REF

Antibiotics 22 (20.2) 1.04 (0.60-1.80)
Antithrombotic 7 (10.6) <0.001 0.49(0.21-1.12) <0.001
Nervous System drugs 11 (20.0) 1.03 (0.50-2.11)
Cardiovascular 75 (50.3) 4.16 (2.70-6.43)

Patient Age (years)

Above 75 108 (25.0) REF

Below 75 63 (27.0) 057 0.57 0-56
Nurse Experience (years)

Below 12 72 (21.4) REF

Above 12 99 (30.2) 0.009 1.60 (1.12-2.26) 0.009
Number of medicines taken by patient (polypharmacy)

> 5 per pat?ent 162 (26.3) 0.22 REF 021
< 5 per patient 9(18.4) 0.63 (0.30-1.33)

< 9 per patient 82 (22.5) REF

> 9 per patient 89 (29.7) 0.03 1.46 (1.03-2.06) 0.04
< 12 per patient 119 (23.1) REF

> 12 per patient 52 (34.7) 0.004 1.77 (1.19-2.61) 0.005

* a p-value from of chi-square test is reported. # a p-value and OR from logistic regression model is
reported. Values in italic indicate significant association with number of errors.
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5.4.5 Logistic regression analysis results for the investigation of associations between

related factors and errors per administration

In addition to Chi square and logistic regression tests for the assessment of relationships
between associated factors and number of errors per administration (i.e., administrations with
>3 errors and administrations with > 5 errors), two binary stepwise logistic regression models
have then been completed, one for each dichotomized response (> 3 and > 5 errors per
administration) in order to explore which factors could predict the occurrence of a higher
number of errors. Risk factors were included in the regression models and factors without a
statistically significant contribution to the model were removed using a stepwise (backwards)
approach (Table 20 and Table 22). It is reminded at this point, for clarity to the readers, that
the number of errors per dose administered per patient, and the associated factors, is actually
the issue under investigation. More specifically, to further investigate the relationship of
contributing factors and prevalence of errors, one stepwise (backwards) logistic regression
model was completed for administrations with three errors or above (> 3) (Table 20) and one
stepwise (backwards) logistic regression model was completed for administrations with five
errors or above (= 5) (Table 22).
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Table 20: Stepwise logistic regression model for associations between risk factors and
administrations with > 3 errors, OR (95% CI), p <0.05

Associated Factors” Odds Ratio (95% CI) p value*
Pharmaceutical Form

Oral REF

Injectable 1.64 (1.08-2.47) 0.02
Other 1.29 (0.73-2.29) 0.38
Medication Therapeutic Group

Other REF

Cardiovascular 3.26 (1.90-5.62) <0.001
Antibiotics 0.68 (0.42-1.10) 0.11
Anticoagulants 1.61 (0.88-2.96) 0.12
Nervous system drugs 0.71 (0.39-1.29) 0.26
Number of medicines taken by patient (polypharmacy)

< 12 per patient REF

> 12 per patient 2.05 (1.34-3.15) 0.001
Interruptions or distractions

No REF

Yes 1.46 (0.97-2.18) 0.07
-2 LL 817.82, x?=56.38, df=8, p<0.001
Nagelkerke R? 11.10%

Hosmer and Lemeshow Test p=0.73

Classification accuracy 66.2%

*p value of a stepwise (backwards) regression model is reported. Values in italic indicate significant
association with number of errors. #Shift was not included in the model as it was correlated with the factor
“number of patients per nurse for medication administration”

The results suggested that drug therapeutic class was also associated with more errors per
administration with a statistical significance. In particular, the first regression model was
completed with the “administrations >3 errors” being the dependent variable and all
previously discussed associated factors as the independent variables. The results revealed
that factors increasing the risk of > 3 errors being detected per administration were the
pharmaceutical form, the medication therapeutic class and the number of medicines
administered to each patient (Table 20). Specifically, it was 64% (p=0.02) more likely to

detect > 3 errors in an administration when an injectable medicine was administered than
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when administering an oral medicine. Similarly, when a cardiovascular medicine was
administered it was 3.26 (p<0.001) times more likely to detect > 3 errors within an
administration, than when a drug from another drug class was used. Also, when the patient
was taking above 12 drugs it was 2.05 (p=0.001) times more likely for > 3 errors to occur
than when the patient was receiving below 12 medicines. It was also 46% more likely to
detect > 3 errors per administration, when there were interruptions or distractions during the
medication administration process than when there were not any interruptions or distractions,

however, this association was not statistically significant (p=0.07) (Table 20).

Based on the results of the regression model and as the chi square revealed as well, it was
noticed that drug therapeutic class had a strong association with errors. Thus, it was decided
to re-run the logistic regression model but this time excluding the factor “drug therapeutic
class” from the analysis. By not entering this factor in the model it would be possible to see
how the associations between the remaining factors and the number of errors will change and
how the whole statistical model would be affected. After re-running the model and by leaving
the factor “drug therapeutic class” outside the model, it seemed that the only factors that were
associated with a statistical significance with the occurrence of > 3 errors per administration
were the number of medicines taken by patient (polypharmacy) and the interruptions or
distractions during the medication administration process (Table 21). In fact, it was also 74%
more likely to detect > 3 errors per administration, when there were interruptions or
distractions during the medication administration process than when there were not any
interruptions or distractions, and this association was now statistically significant (p=0.05).
Also, polypharmacy remained a statistically significantly associated factor. When the patient
was taking above 12 drugs it was 2.01 (p=0.001) times more likely for > 3 errors to occur
than when the patient was receiving below 12 medicines. Furthermore, by looking at the
model diagnostics and comparing the respective tests between the two models (Table 20 and
Table 21), it seems that when “drug therapeutic class” is removed there is an increase in the
deviance (-2LL) and a significant decrease in Nagelkerke R?, also the classification accuracy
is slightly decreased. All these suggests that by entering the factor “drug therapeutic class”
in the model, the model is improved and can explain the data better than the model without
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the concerned factor entered. It also reinforced the indication that drug class and

cardiovascular drugs in particular, can be associated with a higher number of errors.

Table 21: Stepwise logistic regression model for associations between risk factors and
administrations with > 3 errors, and with “Medication Therapeutic Group” excluded

from the model, OR (95% ClI), p < 0.05

Associated Factors” Odds Ratio (95% CI) p value*
Number of medicines taken by patient (polypharmacy)

< 12 per patient REF

> 12 per patient 2.01 (1.33-3.03) 0.001
Interruptions or distractions

No REF

Yes 1.74 (1.18-2.56) 0.05
-2 LL 854,83 x?=19.37, df=2, p<0.001
Nagelkerke R? 3.90%

Hosmer and Lemeshow Test p=0.99

Classification accuracy 63.3%

*p value of a stepwise (backwards) regression model is reported. Values in italic indicate significant
association with number of errors. #Shift was not included in the model as it was correlated with the factor
“number of patients per nurse for medication administration”. Factor “Medication Therapeutic Group”
excluded from the model.

Following the above tests, a logistic regression model was run again but this time with the
“administrations > 5 errors” as the dependent variable, where things were a slightly different.
The new model showed that the factors increasing the risk of detecting > 5 errors within an
administration were only the medication therapeutic class and the number of medicines taken
by each patient and nurse experience. Particularly, the association between the detection of
> 5 errors per administration and the patient taking above 12 drugs has been attenuated in the
second regression model but still remained statistically significant (Table 20 and Table 22).
In fact, when the patient was taking above 12 drugs it was 57% (p=0.04) more likely for >3
errors to occur than when the patient was receiving less than 12 medicines. Drug therapeutic
class could predict the occurrence of > 5 errors per administration with a statistical
significance. When a cardiovascular medicine was administered it was 4.11 (p<0.001) times

more likely to detect > 5 errors within an administration, than when a drug from another drug
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class was used. When an antithrombotic medicine was administered it was approximately 2

times less likely (p=0.09) to detect > 5 errors within an administration, than when a drug

from another drug class was used, however, this was not a statistically significant finding.

Based on the analysis up to this point, no association was revealed with this factor and > 3

errors per administration. However, interestingly, nurse experience found to be a factor that

was related with the occurrence of > 5 errors per administration with a statistical significance.

It was 48% (p=0.05) more likely for > 5 errors to occur when the nurse had above 12 years

of experience than when the nurse had less than 12 years of experience (Table 22).

Table 22: Stepwise logistic regression model for associations between risk factors and

administrations with > 5 errors, OR (95% CI), p <0.05

Associated Factors® Odds Ratio (95% CI) P
value*

Medication Therapeutic Group

Other REF

Cardiovascular 4.11 (2.65-6.38) <0.001

Antibiotics 0.97 (0.55-1.67) 0.91

Anticoagulants 0.48 (0.21-1.11) 0.09

Nervous system drugs 0.99 (0.48-2.05) 0.97

Number of medicines taken by patient (polypharmacy)

< 12 per patient REF

> 12 per patient 1.57 (1.08-2.27) 0.04

Nurse Experience (years)

Below 12 REF

Above 12 1.48 (1.02-2.15) 0.05

2 LL 688.48, x?=69.69, df=6, p<0.001

Nagelkerke R? 14.60%

Hosmer and Lemeshow Test p=0.80

Classification accuracy 76.8%

*p value of a stepwise (backwards) regression model is reported. Values in italic indicate significant
association with number of errors. #Shift was not included in the model as it was correlated with the

factor “number of patients per nurse for medication administration”

167



Finally, an additional regression model was completed, this time with “> 5 errors per
administration” being the depended variable and all the risk factors the independent but with
excluding the factor “drug therapeutic class” from the analysis. As mentioned above, by not
entering this factor in the model it would be possible to see how the associations between the
remaining factors and the occurrence of > 5 errors per administration will change and how
the whole statistical model would be affected. This model, without “drug therapeutic class”
included, showed that interruptions or distractions, number of patients per nurse (workload
organization), polypharmacy, nurse experience and pharmaceutical form, were associated
with the occurrence of > 5 errors per administration (Table 23). It was 57% more likely to
detect > 5 errors per administration, when there were interruptions or distractions during the
medication administration process than when there were not any interruptions or distractions,
however, this association was not statistically significant (p=0.03). Also, when the nurse had
less than 5 patients to administer medicines, it was 61% (p=0.01) more likely to detect > 5
errors per administration than when the nurse had above 5 patients to administer medicines.
It was 66% (p=0.007) more likely for > 5 errors to occur when the nurse had above 12 years
of experience than when the nurse had less than 12 years of experience. Furthermore,
polypharmacy still remains a significant predictor for > 5 errors per administration being
detected. When the patient was taking above 12 drugs it was 61% (p=0.02) more likely for >
5 errors to occur than when the patient was receiving less than 12 medicines. Also, when an
injectable drug was administered it was 1.82% (p=0.03) times less likely for > 5 errors to
occur than when an oral drug was administered. This finding was in line with the chi square

analysis (Table 19).

Finally, by comparing at the model diagnostics (Table 22 and Table 23), it seems that when
“drug therapeutic class” is removed there is an increase in the deviance (-2LL) and a
significant decrease in Nagelkerke R?, also the classification accuracy is slightly decreased.
All these, as mentioned in the previous similar comparison made for administrations with >
3 errors, suggests that by entering the factor “drug therapeutic class” in the model, there is

an improvement in the model. It can explain the data better than the model without the
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concerned factor entered and reinforced the indication that drug class and cardiovascular

drugs in particular, can be significantly associated with a higher number of errors.

Table 23: Stepwise logistic regression model for associations between risk factors and
administrations with > 5 errors, and with “Medication Therapeutic Group” excluded from

the model OR (95% ClI), p < 0.05

Associated Factors” Odds Ratio (95% CI) p value*
Interruptions or distractions

No REF

Yes 1.57 (1.06-2.34) 0.03
Number of patients for medication administration per nurse

Above 5 REF

Below 5 1.61 (1.10-2.34) 0.01
Number of medicines taken by patient (polypharmacy)

< 12 per patient REF

> 12 per patient 1.61 (1.07-2.41) 0.02
Nurse Experience (years)

Below 12 REF

Above 12 1.66 (1.15-2.41) 0.007
Pharmaceutical Form

Oral REF

Injectable 0.55 (0.37-0.82) 0.03
Other 1.06 (0.60-1.88) 0.85
-2LL 721.22, x*=36.94, df=6, p<0.001
Nagelkerke R? 7.9%

Hosmer and Lemeshow Test p=0.08

Classification accuracy 75.2%

*p value of a stepwise (backwards) regression model is reported. Values in italic indicate significant
association with number of errors. #Shift was not included in the model as it was correlated with the factor
“number of patients per nurse for medication administration”. Factor “Medication Therapeutic Group”

excluded from the model.
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Chapter 6

Results: Nurses’ Perceptions of the medication errors associated factors

This chapter is dedicated to the qualitative stage of this doctoral thesis and particularly, it
presents the findings of the focus group study. As previously discussed in chapter 3
(Conceptualization and Significance of the Study) and chapter 4 (Methodology), the focus
group study concerns two focus group discussions which were conducted in order to explore
nurses’ perceptions regarding the factors contributing to medication errors in medical wards.
Qualitative data deriving from focus group discussions allow an in depth comprehension of
participant’s perceptions on the discussion topic concerned, and have been used extensively
in previous research aimed to gain insights of participants’ perceptions (Escriva Gracia et al.,
2019; Papastavrou & Andreou, 2012). In this study, focus group interviews aimed at
exploring the determinants constituting risk factors for medication errors, based on
perceptions of nurses involved in the medication process in medical wards and is considered
complementary to the first stage of the study. In comparison with other methods, focus group
discussions have several advantages (Freeman, 2006). The sense of freedom and security
among participants and the dynamic of a focus group is motivating for participants and
creates a suitable environment to elicit the opinions of the group (McLafferty, 2004;
Wilkinson & Birmingham, 2003). Additionally, and perhaps most importantly, this
qualitative study gave the opportunity to the research team to obtain relevant useful
information on the medication errors problem, information that probably could not have been
collected only from a quantitative research approach. Therefore, this study was a valuable
supplement of the observational study as it enriched the data obtained from the direct
observation phase with purely qualitative information, thus providing a more complete and
real picture of the medication problem in the two medical wards where the study was

conducted.
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6.1 Focus group data collection and analysis

Focus group interviews were conducted from January to February 2020 in one of the
hospital’s meeting rooms. The first interview lasted 75 minutes and the second 90 minutes.
Focus groups were led by a moderator in the presence of an observer. The moderator guided
the discussion based on a semi-structured interview guide, while the observer took notes of
the conversation. The interviews went on up to the saturation point of the data where no
additional statements or views were expressed (McLafferty, 2004; Papastavrou & Andreou,
2012). Two audio recording devices was used at each focus group to record the conversation
for later transcription and analysis. More details regarding the methodological aspects and
the participants and setting information for the focus group study, as well as the method used

for data analysis, are provided in previous chapters (i.e., chapter 4, Methodology).

6.2 Main outcome from the two focus group discussions

As mentioned in chapter 4 (methodology), analysis of the data derived from the two focus
groups interviews, was made by using the thematic analysis method. From the analysis of
data collected from the two focus groups, initially thirty-three different thematic categories
have been formed from the codes. Nonetheless, further analysis was made by the researchers
and these initial categories were substantially reduced because some of the categories were
indistinct, not clear, or not relevant enough with the topic and thus were discarded, while
other categories were combined into one as they actually captured the same meaning. This
was a cycling process, and it was repeated until the researchers who analyzed the data agreed
that only the thematic categories that are useful and accurate representations of the data
remain on the table. However, after further analyzing and refining the data and discussing
the potential themes, researchers concluded in only four themes which they named based on
the concept captured within each theme (Table 24). These were (a) Professional practice
environment and related factors; (b) Person related factors; (c) Drug related factors; (d)
Processes and Procedures (Table 20). However, Professional practice environment and
related factors was the dominant theme as it captured an important group of parameters

relevant with the research question (i.e., reasons and factors that can be associated with
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medication errors) and represented a rather frequently observed patterned responses and

meaning within the data set.

Table 24. The four themes with codes formed after data analysis

Theme

Professional practice
environment and

related factors

Person related factors

Drug related factors

Processes and
Procedures

Example Codes

Staffing, type of the Ward, Days (weekdays/weekends), Work
load, Busy atmosphere in ward, Shift (morning/evening/night),
Interruptions and/or Destructions, Visitors, Control over
practice, supervision, motivation, staff engagement,
organization of work

Nurses’ experience, knowledge, conscientiousness, mental
and/or physical fatigue, patients’ health condition, age,
polypharmacy

Availability of medicines/shortages, type of medicine (form
and route of administration), preparation and administration
method/technique

Medication processes (storage, preparing, administering,
documentation), Safety and Infection control procedures,

Communication procedures

6.3 Medication errors related factors according to clinical nurses.

According to nurses involved in the medication process and who participated in the group

interviews, and based on their narratives during the discussions, the reasons and factors that

can be associated with the occurrence of medication errors, are embedded in each of the four

themes listed in Table 24. Each theme is described below.
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6.3.1 Professional practice environment and related factors

Nurses raised several issues regarding their professional practice environment and working
conditions. Many aspects of their work environment were pointed out as major medication
error contributing factors. Additionally, specific work conditions constitute factors that in
their view were significantly contributing to errors. For example, the presence of family
members and relatives visiting the patients during medication rounds, and the interruptions
and/or destructions or a busy atmosphere in ward during medication administration created
a prone to errors working environment. Interruptions and/or destructions were caused by

relatives or visitors or from other reasons like personnel, phone calls, and patients:

“We have noticed that when there are no patients’ relatives in the ward, all work is
completed on time. The staff is more focused and calmed and can do their job better. There

are no interruptions or destructions in our work outside visiting hours” (Nurse 2)

“When we are interrupted during the medication process the chance of making mistakes
increases significantly. Common causes of interruptions are relatives, doctors, telephones
or when new test results for a patient are sent to the ward, we have to interrupt to go find

them before administering his/her medicines.” (Nurse 7)

“Wrong dose or even the wrong medicine may be administered when the nurse is
interrupted during administration. Interruptions by colleagues or doctors are often during
the afternoon shift.” (Nurse 1)

Staffing level was also an important factor that contributes to errors according to nurses.
They claimed that with lower staff numbers is more likely to omit several tasks that

shouldn’t be omitted in order to finish the tasks on time:

“Staffing is too low and does not allow us to wash our hands before administering
medicines, not only the oral but the parenteral drugs as well to each patient. There is just

not enough time”. (Nurse 5)
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“Actually, we are far less from the numbers we should have in terms of staffing and this

force us to omit some tasks during medication rounds” (Nurse 11)

“All shifts are understaffed. This means that some tasks may left unfinished in order to

manage to administer medicines on time” (Nurse 9)

It was made clear by the participants that shift (morning, evening and night shift) was also a
factor associated with medication errors. They emphasized that the night shift is usually

understaffed and that nurses feel physically fatigue at night:

“For me there is a big problem in the administration of medicines at the night shift. It takes

much longer to finalize medication administration at night shift” (Nurse 6)

“Early morning in particular, where you may feel more tired, the likelihood of mistakes

increases”’ (Nurse 10)

“At the end of the night shift, nurses are often more exhausted. This can make them prone

to errors. You get tired at night.” (Nurse 3)

“In comparison with the morning shift, at the night shift, there is a heavier workload for

nurses” (Nurse 2)

When participants were asked to discuss if there was a difference in the errors made between
weekends and weekdays, they stated they do not believe that there is any difference.
However, some of them expressed the view that maybe less errors are made in weekends
because of a less busy atmosphere in the ward. They stated that medical wards, in comparison
with other wards, are more demanding when it comes to medication rounds, indicating that

the type of ward may also has a role in errors:
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“In our ward the work is not affected much if it is weekend or holiday. In surgical wards,
for example, there are no planned surgeries during weekends, so in surgical wards there is

maybe less workload during weekends. But not in this ward”. (Nurse 7)

“There is less noise or destructions in weekends because there are less people in the ward.
There is a calm atmosphere. So maybe less medication errors are made during weekend

because of these better working conditions”. (Nurse 8)

“I do not think there is much difference. The atmosphere in the ward can be less noisy or
busy, but visitors and interruptions are still there and on the top of that, often the staff is

reduced during weekends”. (Nurse 11)

As derived from the discussions, communication problems varied from communication
lapses between ward staff, between staff and patients or between the ward and other hospital
departments. Prescriptions that cannot be read and the absence of an electronic prescription

system seemed to be an error contributing factor according to nurses:

“When a drug therapy needs to change or discontinued, is not always reported on time or

not at all, and the nurse administering medicines may not be informed on time”. (Nurse 4)

“If everything were computerized or if there was an electronic prescription system many
problems would have been solved. We would not need to look for the treatment charts and
doctors would be able to timely change the treatment; there should be an electronic system

in place.” (Nurse 3)

“I think communication is problematic. Even if we contact the doctor, practically the
problem cannot be solved because the doctor has to be present to change a drug treatment
by signing the treatment charts. So, whenever we have to administer a different therapy and
the doctor is not available, we have to delay the administration until the problem is
solved.” (Nurse 12)
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Regarding leadership and ward management, participants agreed that leadership could have
an important role. They stated that when the management of the ward does not take into

consideration the problems that may lead to errors, then the occurrence of errors increases:

“When we report the problems to the management they seem not to be listening. And it is in

the good conscience of each nurse how we will carry out a task.” (Nurse 13)

“I think the leader has a decisive role. For example, if the leader does not emphasize on
safety or errors, then the rest of the staff will do the same. Basically, the leader set the

lines. Staff will follow.” (Nurse 2)

“Omissions during the medication process maybe increased when staff is aware of the fact
that the manager doesn’t supervise or doesn’t control that things are done in the right

way.” (Nurse 5)

Moreover, the organization of work has an impact on medication errors according to nurses.
For example, it seemed that there are two basic types of work allocation in the wards. One is
when the nurse is assigned a number of patients, so the nurse has to provide all the care
needed solely for these patients only. Another type is when nurses are assigned specific tasks,
so one nurse for example is responsible for administering the medicines to all inpatients.
Nurses supported those organizational aspects of nursing work and allocation of tasks to the

available shift staff, affects the occurrence of errors:

“In night shifts medication rounds are carried out by only one nurse, usually the most

experienced one. In morning shift things may be different.” (Nurse 2)
“In night shifts one nurse is usually allocated to all 30 patients of the ward meaning that

he/she has to prepare and administer all medicines to all patients, and this is very

challenging for the nurse.” (Nurse 13)
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“There are two ways to administer drugs. One way, which is mostly applied in the morning
shift, each nurse is assigned a number patients and is responsible for their nursing care
including administering their medication. But at night shifts, only one administers

medicines to all patients in ward, and this is problematic.” (Nurse 6)

6.3.2 Person related factors

Some attributes of the nurse administering the medicines or some characteristics of the
patient, may have an impact on the number of errors made, according to participants. In
particular, for nurses, person related factors included work experience, lack of knowledge,
work conscientiousness, mental and/or physical fatigue. However, experience was a
controversial issue as participants did not agree whether it has an impact on errors.
Experience and knowledge considered intertwined by nurses, however, being conscientious,

seemed to be more important factor according to nurses from just been experienced:

“I don't think it has to do with experience. I think it has to do with the individual. If you
are conscientious and careful in your work you will make fewer errors, no matter how

experienced you are” (Nurse 7)

“The experience and knowledge you gain when you administer many drugs for many years

is important. | think an experienced person can avoid many mistakes.” (Nurse 9)

“At the end of the night shift, nurses are often more exhausted. This can make them more

prone to errors”’. (Nurse 3)

For patients, health condition and age are factors that may influence the occurrence of

errors. These factors were mentioned during focus group discussions:

“It has to do with the patient's condition, take for example a patient who cannot swallow
tablets and we have to crash them for administration, it’s easy to make a mistake in such

circumstances. It can be very difficult to administer medicines to these patients ” (Nurse 9)
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“In some cases, patients cannot communicate or confirm their name, and in such cases,

errors are easier to happen” (Nurse 6)

“Some patients are in difficult health condition and in these cases, it is easier for an

omission or an error to happen” (Nurse 4)

“When a patient is very old, towards the end of his life sometimes is very difficult for the
nurse to provide care to such patients, because they usually are in a bad condition. |
remember an elderly patient with dysphagia that he was choking not only on his medication
but on his food and fluids as well” (Nurse 3)

In addition, it was stressed out by nurses that when a patient is prescribed a high number of
medicines the possibility of error may increase, indicating that polypharmacy is a serious

risk factor:

“...our patients are usually in a difficult health condition and they take many and different

type of medicines and they often need catheterization...” (Nurse 1)

“When a patient takes a lot of medication, in addition to making a mistake in the

administration, other problems can be caused, like side effects”. (Nurse 7)

“Patients often take 2or 3 different antibiotics simultaneously plus the other medicines the
routinely take. | remember I had to administer five different antibiotics to one patient,
imagine how difficult is to prepare an administer 5 different antibiotics to one patient

only”. (Nurse 8)

“A lot of medicines are prescribed to patients, so the nurse often has to administer many
different drugs to a patient. Some patients may be taking 7-8 medicines at a time. This is a
problem; it needs attention, and the nurse must be very careful in order to avoid errors or
even adverse events” (Nurse 1).
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6.3.3 Drug related factors

During the discussions, the following medication related factors have been emerged: type of
medicine, availability of medicines/shortages, preparation and administration
method/technique, route and time of administration. In fact, availability of medicines seemed

to be an important medication error contributing factor according to nurses:

“A drug that is not available at the time of administration, then it will not be administered.

This is an omission.” (Nurse 3)

“With injectable medicines administration sometimes can be tricky. Several things may go
wrong, like a vein rapture, or some injectable drugs must be reconstituted in a specific way

before administration, administered at a certain rate, etc.” (Nurse 1)

“Some injections must be prepared in a specific way, in the right liquid and volume, the

right infusion rate, in these cases extra care is needed.” (Nurse 6)

6.3.4 Processes and Procedures

Another medication error risk factor that came to light from the discussions was the absence
of standard and written operation procedures. For example, it seemed that there was no
standard procedure to handle problems with medication shortages or availability issues.
There was no written standard procedure on medication preparation and administration.

Many processes were completed based on the nurses’ experience, knowledge, and goodwill:

“Another issue is when the drug to be administered is in short supply or not available.

There is a problem in this case because the patient may not eventually get the medicine.’

(Nurse 10)
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“When I give a medicine via gastrostomy or nasogastric tube, or to a patient with infection,
I wash and disinfect my hands afterwards. If | administer a drug intravenously, however, |

will not wash or change gloves.” (Nurse 8)

“We prepare the medicines for administration before the medication round begins, we
place them on the trolley and the administration begins later, sometimes up to

approximately two hours later, it depends on the workload” (Nurse 9)

All the above participants’ narratives are indicative of the main themes composed from data
analysis and they provide nurses’ perception of the factors related to the occurrence of
medication administration errors. Most of them have been described in the literature,
however, some may deserve further investigation (e.g., exploring the association of
leadership, professional consciousness, patient acuity and errors). The findings from the two

phases of the study (observation and focus groups) are discussed in the following chapter.

180



Chapter 7

Discussion

This chapter contains a comprehensive discussion on the findings presented in previous
chapters 5, and 6. The discussion is focused on the findings of both phases of the study (i.e.,
observational and focus group) but also discuss some differences and similarities of the
findings of this research with findings from previous similar studies. In addition, the
discussion also covers other parameters relevant with the medication errors problem such as
reflecting possible reasons or explanation for the medication errors detected in this study. A
comparison between the findings of the two sub-studies is also discussed in this chapter.
Moreover, a discussion on relevant interventions for reducing medication errors is made in
this chapter. In addition, the discussion is expanded to cover also other relevant aspects of
the study such as the challenges faced during recruiting or during data collection and some
ethical aspects regarding the conduct of the study. The originality, contribution and
importance of the study, for the scientific community but also for patients’ safety and quality
of healthcare provided, is discussed here. Furthermore, a section where the limitations of the
study are discussed is included in this chapter, as well as a section with some suggestions for

further research and recommendations for nursing education, practice and policy.

7.1 Summary of main findings

The main findings are summarized and discussed below in line with the specific objectives
set out in the study. In particular, the prevalence of medication errors as well as the
medication errors associated factors as derived from the observational study and the

perceived associated factors as derived from the focus groups study are discussed hereafter.
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7.1.1 Frequency and types of medication errors

Omitting to hand wash or disinfect the site of injection, and in general not following the
infection control and safety regulations was among the major findings that raises concerns of
possible cross infection (Table 16 and Table 17). The omission of hand washing has
previously been reported by other researchers (Kim & Bates, 2013), however, in many
observational studies which investigated medication errors, is not observed as it was not
included in the errors that these previous study aimed to observed. While hygiene is the
simplest obstacle to transmission of an infectious disease, in this study hand washing was
omitted and disinfecting the site of parenteral medication administration was omitted in
almost 100% and 40% of medication administrations, respectively raising serious concerns
as regards patient safety in hospital settings. While there is also other important information
in the observational study’s results, the omission of handwashing and the non-adherence to
the basic infection and safety principles, is an alarming evidence of lack of a basic safety
culture in the wards where the study was conducted.

In fact, this study highlights the importance of the adherence and compliance with the
infection preventions protocols. One major finding from this study were the deviation in these
guidelines during the medication process. Hand hygiene is the single most important and yet
so simple measure of prevention and control of nosocomial infection which can significantly
reduce the burden of disease. Nonetheless, insufficient compliance levels with the
recommended hand hygiene procedures has been reported by many studies and agencies,
with mean baseline rates of 5% to 81% (Ferreira De Almeida E Borges et al., 2012). The
healthcare environment contains a diverse population of microorganisms, and few of them
are significant pathogens for susceptible humans, and can be transmitted from source to host
through indirect means such as via hand transferal (CDC, 2019). Furthermore, more patients
are now becoming immunocompromised in the course of treatment and are therefore at
increased risk for acquiring health-care associated opportunistic infections. Trends in
healthcare delivery (e.g., early discharge of patients from acute care facilities) also are
changing and increasing the number of immunocompromised persons in nonacute-care

hospitals (CDC, 2019). The Centers for Disease Control and Prevention full discussion of
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hand hygiene is available as the Guideline for Hand Hygiene in Health-Care Settings:
Recommendations of the Healthcare Infection Control Practices Advisory Committee and
the Hand Hygiene Task Force (CDC, 2019). This guideline stressed the need to be adherent
with the infection prevention regulations. Strict adherence to hand hygiene/handwashing and
the proper use of barrier precautions help to minimize the potential for spread of these
pathogens (CDC, 2019). Thus, this study contributes in raising awareness on an issue that
constitute a risk for patient safety, and even being known to hospital staff and hospital
administrations, still left untreated and with a remarkably poor compliance with relevant

safety protocols.

Moreover, errors of omission in the basic five right principles of medication safety were also
an important outcome of this study. This may indicate that clinical nurses are prone to deviate
from safe practice regardless of their experience in the field. In particular, the omission of
not confirming the patient’s identity was a major finding. The error of not administering a
drug in line with the correct administration method, could have been caused by a lack of
knowledge, time pressure, or because of a lower risk perception. However, as assessing the
knowledge of nurses did not form part of this study nor exploring risk perceptions, the
explanation of this specific omission remains unknown. Some studies that did perform an
assessment of the knowledge of nurses (Bertsche et al., 2008; Niemann, Bertsche, Meyrath,
Koepf, Traiser, Seebald, Schmitt, Hoffmann, Haefeli, Bertsche, et al., 2015) have revealed
some knowledge deficits, while other studies have shown that there is a significant variability
between risk perceptions among healthcare professionals (Bourne et al., 2017; Nichols et al.,
2009b). Administration method errors have also been reported by previous studies (Harkanen
etal., 2015; Keers et al., 2013b; McLeod et al., 2014). In some previous studies the errors in
the administration method detected, when reported, are attributed either to the lack of
knowledge (i.e., dose calculation errors or lack of pharmacological knowledge) or to heavy
workload and low staffing levels (Blignaut et al., 2017; Niemann, Bertsche, Meyrath, Koepf,
Traiser, Seebald, Schmitt, Hoffmann, Haefeli, Bertsche, et al., 2015; Schroers et al., 2020;
D. S. Wakefield et al., 1999). Whatever the reason for these erroneous behaviors, hospital
administrations carry a huge amount of responsibility when it comes to the tackling this

problematic conditions. Hospital administrators are responsible for organizing, overseeing

183



and assuring the provision of safe and quality healthcare services. To achieve this goal, they
must develop and implement efficient quality systems and safety programs, introduce new
technologies (i.e., bar-coded assisted drug administration or patient identification system),
train their personnel and provide all necessary means in order to prevent latent conditions
and system failures from creating a hospital environment that is unfriendly for patients and
staff.

Also, non-adherence to the drug administration record protocol (i.e. documentation errors)
was commonly recorded, and this is in line with findings from previous studies (Harkéanen et
al., 2015; Keers et al., 2013b; Safholm et al., 2019). In fact, documentation errors were the
most common type of error of commission recorded with the inaccurate time of
documentation being the most frequently detected documentation error. It is noted that in the
two medical wards where the study was conducted there was no electronic prescription
system and no electronic mediation records, therefore prescriptions and records were actually
handwritten. There is some evidence in the literature to suggest that there is a high incidence
of documentation errors in the traditional handwritten prescription process (Bryony Dean
Franklin et al., 2007; Hartel et al., 2011). A number of previous studies have found that most
errors occurred when prescriptions are transcribed into the patients ‘charts. The readability
of the handwritten prescriptions can be problematic while by replacing the traditional
handwritten documentation process with information technology could potentially improve
the safety in the medication process (Allison et al., 2015; Bryony Dean Franklin et al., 2007;
Hartel et al., 2011; Schiff et al., 2015). Since in this study all documentation relevant with
the medication process was made by hand, it could be assumed that documentation errors
maybe attributed, at least partially, to the fact that no information technology or any kind of
electronic system has been used for the documentation of the medication process. However
further research is warranted to explore the impact of using electronic medication records on

documentation errors.

One very important finding from this study was the high number of omissions. Omissions

constitute deviations from safe drug practice and seemed to be the most frequent type of error
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during the medication administration process. This is an important finding because errors of
omission are often underestimated or not reported by staff (Pelzang & Hutchinson, 2020) but
at the same time are one of the most common types of error detected in observational studies
(Harkanen et al., 2015, 2019; Sears & Goodman, 2012). Errors of commission were also
recorded in this study but were much less frequently observed. In comparison with previous
studies (Harkénen et al., 2015; Keers et al., 2013b), a rather higher number of errors were
detected in this study. However, this was not a surprise because this study aimed, apart from
recording errors of commission, to detect as many errors of omission as possible. Many of
the omissions detected in our study were not considered and therefore not recorded in
previous similar observational studies (K N Barker et al., 2002; Harkénen et al., 2015; Haw
et al., 2007). Specifically, in previous studies omission was defined as the failure to give an
ordered dose, and that was the only type of omission recorded in several studies, thus a lower
number or rate of errors were reported (K N Barker et al., 2002; Haw et al., 2007; Lisby et
al., 2005). However, in this study more types of omission were considered, therefore a higher
number of errors were recorded overall. One important difference between this study and
previous ones is that within each Opportunity for Error (OE) different types of omission were

observed; therefore, one administration could have more than one errors.

Previous studies have operationalized medication errors in terms of a rate which is calculated
as the number of medication administration errors divided by the total number of OEs,
multiplied by 100 (Allan & Barker, 1990; Bryony Dean Franklin et al., 2007). This rate is
useful for comparing study results, however, is not always feasible to compare findings from
different studies because of the different settings, definitions and methods used in each study
(Keers et al., 2013b; McLeod, Barber, Dean Franklin, et al., 2013). Additionally, different
approaches when calculating error rates are noted among different studies (Keers et al.,
2013b; McLeod, Barber, Dean Franklin, et al., 2013). However, when contacting an
experimental study or a before and after study, calculating OEs and error rates could be useful

for evaluating the impact of the intervention on the reduction of MAEs rate.
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Some studies suggested that medication administration errors occur in 5.6% of non-
intravenous, or in 35% of intravenous doses (McLeod, Barber, Dean Franklin, et al., 2013)
or up to 20% of all doses given;(K N Barker et al., 2002; Harkénen et al., 2015). However,
other studies suggest higher rates of error (from 19.6% up to 85.9%), particularly for
intravenous administrations (Fahimi et al., 2008; Keers et al., 2013c; Lisby et al., 2005). This
is particularly relevant for medical wards, as many patients in these wards take drugs
intravenously or in an injectable form (SC or IM), and may leave hospital as soon as they can
take their medication orally. So, the fact the administration of injectable drugs in this study
was conducted in a manner that may decrease safety of cross-contamination and transmission
of diseases, e.g., due to poor hand hygiene practices during drug administration, is at least
worrying considering the administration of a rather high number of injectable drugs
(approximately 42% of all doses administered) and high number of omissions in the
respective safety protocols. All these omissions, procedural errors and deviations has
additionally a legal implication for hospitals and for healthcare professionals as well and
minimizing the transmission of infectious diseases is a core function of public health law
(WHO, 2017a).

In this study, the medication error rate is considerably higher in comparison with other
studies. If the total number of doses given, plus omitted doses, is used as denominator and
the number of doses with one or more errors as a numerator, multiplied by 100, the
medication error rate will be 100% since all observed doses had at least one error. If the total
number of errors is used as numerator, error rate will be above 100% (i.e., 356.5%). This was
not an unexpected outcome since in this study we included additional types of procedural
errors that were not commonly reported in previous studies. As mentioned above, the aim
was to put an emphasis on omissions since they are among the most commonly reported
errors (Harkanen et al., 2015; Keers et al., 2013b; Kim & Bates, 2013). Omissions of a drug
or a dose are reported by previous studies (K N Barker et al., 2002; Harkénen et al., 2015;
Lisby et al.,, 2005). However, procedural errors, like omitting to hand wash before
administrating medicines intravenously, omitting to confirm the patient’s name, omitting to
check that the correct strength is about to be administered or omitting to disinfect the site of

injection, are not always considered and therefore not recorded when investigating
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medication administration errors. These omissions increase the possibility of additional
adverse event to occur and also the risk of inpatients being harmed (National Coordinating
Council for Medication Error Reporting and Prevention, 2020). Furthermore, findings from
this study revealed that basic medication safety and prevention guidelines are not always
followed by staff. The omissions detected in this study, highlighted failings in the medication
administration process, and non-adherence to safety guidelines, which composes a prone to
errors environment. These problematic conditions cultivate a suboptimal safety level, and are
associated with poor health outcomes for patients (Harkénen et al., 2019). The findings also
highlight the need to identify procedural errors in order to prevent medication adverse events.
Further research will be needed to explore causes of procedural failures and identify potential

barriers for staff to adhere to safety guidelines.

7.1.2 Medication errors associated factors.

Regarding associated factors, interruptions and/or distractions, medication type (i.e., form
and therapeutic class), and number of medicines administered to the patient were all
associated with a statistical significance to a higher number of errors (Table 18 and 19). In
particular, the administration of injectable forms was associated with a higher number of
errors than administering oral or other forms. Factors that could predict the occurrence more
than three errors (>3) with a statistical significance were medication class, pharmaceutical
form and the number of medicines administered per patient. The association between
pharmaceutical form and a higher number of errors is reported elsewhere, however, results
from previous research on medication errors and pharmaceutical form are often contradictive
as some studies report a significant association between medication errors and intravenously
administered medicines (i.e. injectable drugs) while others report a significant association
with orally administered drugs (i.e. oral formulations) (Fahimi et al., 2008; Harkanen et al.,
2015; Elizabeth Manias et al., 2014; Westbrook et al., 2011).

It should be highlighted that after completing the two regression models, none of the
professional practice environment factors found to be statistically significantly associated

with medication errors. Chi square tests however and simple logistic regression did show a
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significant association with interruptions or distractions, number of patients per nurse and a
higher number of errors. For instance, the shift or the day had no statistically significant
association with errors. However, other studies have reported an association between errors
and shift, but still, findings among studies vary on this point (i.e. association between shift
and errors) or are even contradictive as some studies report a statistically significant
association between medication errors and morning shift (Fahimi et al., 2008; Harkanen et
al.,, 2015) while other studies suggest a statistically significant association between
medication errors and night shift (Brady et al., 2009; Di Muzio et al., 2019). However, in this
observational study, shift was not found to be a statistically important error contributing
factor. Concerning distractions and/or interruptions, despite of being known that distractions
and interruptions disrupt concentration and attention, which can lead to loss in patient focus
and subsequently incorrect actions or omissions that result in errors (Keers et al., 2013c), in
this study interruptions or distractions were not found to be statistically significantly
associated with errors when completing the two stepwise regression models. However, the
chi square test did reveal a statistically significant association however, this association had
been attenuated when the regression models were completed. On the contrary, it is known
that previous similar studies do support a statistically significant association between errors
and interruptions/ distractions (Brady et al., 2009; Harkénen et al., 2015; Keers et al., 2013c).
Furthermore, there were no statistically significant differences in the occurrence of errors
between weekdays and weekends, however there is some evidence in the literature suggesting
that weekends maybe associated with an increase number of medication errors in comparison
with weekdays, but still no definite conclusions can be made as findings from different
observational studies are sometimes controversial on this issue (Harkanen et al., 2015; Keers
et al., 2013c; Miller et al., 2010). Moreover, previous observational studies suggest that
inadequate staffing is associated with an increased number of errors (Brady et al., 2009;
Héarkéanen et al., 2015; Keers et al., 2013c; Mark & Belyea, 2009). In this study, staffing (i.e.,
number of patients for medication administration per nurse) had a statistically significant
association with administrations with a higher number of errors (=5 errors per
administration), however, when running the regression model, the relation between number

of errors and number of patients assigned per nurse (staffing), had attenuated.

188



Old age brings many challenges for safe use of medication (Metsala & Vaherkoski, 2014).
Nevertheless, patient age was not associated with a higher number of errors per
administration in this study. However, in this study the vast majority of inpatients were above
65 years of age (85%), few were between 40 and 64 (12.2%) and very few inpatients were
below 40 years of age (2.8%), so it could be assumed that age would not be a factor here as
almost all participants were elderly patients (i.e., above 65), in fact 65% of all participants
were above 75 years of age. However, we cannot predict what the outcome would be if in
the study population we included pediatric patients. There are some studies in the literature
indicating that age could be a factor that increase the risk of medication error, including
medication reconciliation errors. However, these studies were not exploring errors during the
medication process in hospital wards. For example, a study exploring the percentage of
patients admitted urgently to the emergency department of a tertiary hospital, as a result of
adverse drug reactions, reported that age (75% of patients were > 65 years old), comorbidities
and polypharmacy were the main risk factors for urgent hospital admissions (Mejia et al.,
2020). However, previous observational studies which were conducted in similar settings
(i.e. medical and/or surgical wards) are in line with the findings with this study as far as the
patients’ age is concerned, meaning that this factor (i.e. patient age) was not associated with
a higher number of errors (Blignaut et al., 2017; Harkénen et al., 2015). Furthermore, it is
already known that medication errors in pediatric populations are also detected with a similar
frequency as in adult populations, which also supports the fact that other factors, besides age,
(like type of medication or polypharmacy) may be significant contributing factors to errors
(Jain et al., 2009; Krzyzaniak & Bajorek, 2016; Walsh et al., 2009). Finally, and in contrast
to previous studies, there is at least one study were an inverse relationship between patient

age and medication errors has been reported (Frith et al., 2012).

Moreover, a statistically significant association between nursing experience and >5 errors
per administration being detected was noted in our study. This finding is in line with some
other similar studies conducted in the past (Harkanen et al., 2015; Westbrook et al., 2011;
Wilkins & Shields, 2008). In fact, there is some evidence that nurse’s experience in a ward
(i.e. longer experience in a specific ward) maybe associated with an increased number of

errors (Sears et al., 2016).
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Some studies do suggest that nursing experience may contribute to the decrease of medication
errors, however these are not observational studies and most of them use a different
methodology (i.e. qualitative designs or questionnaires), instead of the direct observation
method, meaning they usually present the perceived error related factors (Fasolino, 2009).
Another interesting point regarding nursing experience, and that must be brought in light, as
it deserves further investigation, is separating nursing experience in two or more different
types. More specifically, a nurse maybe experienced in treating trauma or wounds in specific
group of patients (i.e., in the elderly), while another nurse maybe has an expertise in preparing
and/or administering a specific type of medication, like oncological and cancer medication.
In an ethnographic disguised observational study, Taxis and Barber (2003) suggested that
nurses who are no longer used to preparing intravenous drugs, may make serious errors if
they have to prepare drugs in an emergency (Taxis & Barber, 2003). So, if the association
between medication errors and nursing experience and/or education relevant with medication
process is put under investigation, perhaps the outcome will be different. Nevertheless, in
this study experience of the administrator was not associated with a statistical significance to

a higher number of errors per administration.

An important finding of this study is that the factors that statistically significantly predicted
the occurrence of a higher number of errors (>3 or 5 errors per administration) were the
medication therapeutic class and the number of medicines administered per patient. When
administering a higher number of medicines to a patient or when cardiovascular medicines
were administered the risk of > 5 errors made per administration was increased. Studies
conducted in similar settings, including patients with similar characteristics, have also
reported associations between medication errors and polypharmacy or medication errors and
cardiovascular drugs (Hérkénen et al., 2019; Keers et al., 2013c; WHO, 2017c). However, as
mentioned before, different studies use different definitions, methods and assess different
factors, hence, making comparisons across studies challenging. Additional investigation may
be warranted to further understand factors unexplored in this study (e.g., safety culture,
professional engagement) and how they are associated with MAE. Previous observational

studies which were conducted in similar settings (i.e. medical, surgical, geriatric wards or
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ICUs) and included patients with similar characteristics (i.e. elderly or with polypharmacy),
also reported associations between medication errors and polypharmacy (Koper et al., 2013;
Pérula de Torres et al., 2014; Saedder et al., 2014; WHO, 2017c) or medication errors and
cardiovascular drugs (Brady et al., 2009; Harkénen et al., 2015; Keers et al., 2013c; Kohn et
al., 1999). However, different outcomes and different types of associations between factors
and errors cannot be precluded if the study was conducted in a different setting. For example,
in an orthopedic ward or in a psychiatric hospital, probably different type and classes of
medicines are described (i.e., other that cardiovascular) and patients’ or nurses’ attributes
may also be different in comparison with a medical ward, therefore, in different settings and
with different participant’s characteristics, significant associations between medication
errors and related factors could also be different than those detected in this study.
Nevertheless, WHO also states that polypharmacy has harmful implications for patients
including an increased risk of medication errors (WHO, 2017c). The association of
cardiovascular drugs with an increased error risk could also be attributed, at least partially,
to the fact that cardiovascular drugs contain many different medications that are frequently
administer and require time-sensitive administration. The association of therapeutic class
and/or polypharmacy with medication errors may constitute a target for future research as
previous studies who had reported this association as well, don does not seem to provide an

explanation for this finding.

7.1.3 Nurses’ perceptions of medication errors associated factors.

Nurses have a central role in the medication process in clinical wards, and their perceptions
of medication errors risk factors are important for enhancing medication safety and protecting
patients from the inappropriate use of medicines during their stay in the ward. Different
factors contribute to errors (Brady et al., 2009), however, the perception of medication error
associated factors among nurses working in different healthcare settings may vary; because
of the different working conditions (Sears et al., 2013Db), different organization of work, ward
management and different nurse or patients characteristics (Harké&nen et al., 2013; Jasemi et

al., 2019). Whenever an intervention for reducing medication errors in a clinical ward is
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under consideration, the perceptions of staff working in the concerned ward should be
explored in order for it to be successful (Cooper, 1998).

The focus groups study aimed to explore the perceptions of nurses in two medical wards,
regarding the factors associated with medication errors. The focus groups’ method and
thematic analysis were used for collecting and analyzing the data. After organizing and
analyzing the data collected from the discussions, the findings revealed that the “Professional
practice environment and related factors” was the dominant theme. Participants emphasized
that problems such as communication lapses, leadership and management, staffing,
interruptions and/or distractions, busy atmosphere in the ward, have an impact on medication
errors. Many of these findings were reported by previous research (Fahimi et al., 2008; Keers
et al., 2013c).

Nurses stated that understaffing is an important factor contributing to errors and can lead to
substandard health outcomes. Omissions are also increased when staffing level was low and
tasks were skipped (i.e., hand washing before drug administration and especially intravenous)
in order to have finalized medication rounds on time. Researchers have examined this
relationship specifically (staffing and error rate), and results lack consistency because of
different units of analysis used among different studies (hospital vs. nursing unit), different
measures of nurse staffing (proportion of registered nurses vs. nursing hours per patient day),
different approaches for defining medication errors, and different methodological approaches
for collecting and analyzing the data (Mark & Belyea, 2009). However, there is evidence in
the literature supporting the view that inadequate staffing may contribute to heavy workload
as the daily routine tasks and jobs of the ward is distributed to fewer people who is currently
available in the ward, and this specific issue has been associated with a higher number of
medication errors (Brady et al., 2009; Harkanen, Vehvildinen-Julkunen, et al., 2020; Keers
et al., 2013c; You et al., 2015). Actually, the burden on the remaining staff increases when
the ward is understaffed and the cycle continues, with many posts left unfilled, particularly
amongst registered nurses. When the ward is understaffed, nursing work can be demanding
and stressful (Di Muzio et al., 2019; Frith et al., 2012; Harké&nen et al., 2019). Inevitably, this
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increases stress, lowers job satisfaction, has consequences for healthcare workers’ mental
and physical health, and precipitates burnout and job turnover (Harkanen, Vehvildinen-
Julkunen, et al., 2020; Mark & Belyea, 2009). Previous studies indicate that nurse staffing is
an important human resource to keep patients safe from medication errors. In particular is
supported that as the nurses number increases, the medication errors number decreases;
conversely, as the staffing level decreases, the medication error numbers increases (Frith et
al., 2012).

Furthermore, more errors may occur at the night shift in comparison with morning shifts,
particularly when the night shift is understaffed, according to nurses. This was explained by
the fact that at the night shift they may feel physically fatigued and this may lead to errors.
Previous studies indicated that the number of errors on night shift was consistently higher
than the day shift and this phenomenon was attributed to physical and mental fatigue (Brady
et al., 2009; Reinke et al., 2015). Nurses who were in night shift duty were five times more
likely to commit a medication error than those nurses working in daytime shift. Nurses during
night shift may feel the need to have a nap, or experience exhaustion or a failure in their
effort to be concentrate on their tasks (Wondmieneh et al., 2020). In an effort to tackle the
risk of a higher number of medication error at night shifts, nurses may use different strategies
like moderate exercise for 30 min, take drinks with caffeine before or during the night shift
or even take a nap to decrease sleep disturbance and increase attention during the night shift
(Wondmieneh et al., 2020).

Regarding interruption or distractions, many studies revealed that indeed these are error
contributing factors (Brady et al., 2009; Harkanen, Luokkamaki, et al., 2020; Zhao et al.,
2019). Nurses are often interrupted during their shift by people, pagers, telephone, and this
constitutes a risk factor for errors (Kavanagh & Donnelly, 2020). In addition, findings from
previous studies are in line with the view expressed by nurses in this study. Nurses have cited
interruptions and distractions as a top cause of errors during medication administration and
interruptions are associated with different types of medication administration errors, such as

administering wrong medication, wrong dose, or at a wrong infusion rate (Prakash et al.,
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2014). Thus, the findings of this focus group study are in agreement with previous studies,

as far as the factor “interruption or distractions” is concerned.

Nurses expressed the view that communication issues, such as not being able to communicate
with the doctor when needed, for a change in the drug therapy or a dosage change for
instance, can lead to medication errors or delays in the administration or even omissions of a
dose. Communication lapses were found to be a risk factor for medication errors in similar
studies (Keers et al., 2013c; Elizabeth Manias et al., 2019; Pandya et al., 2019). Current
research indicates that ineffective communication among health care professionals is one of
the leading causes of medical errors and patient harm(Leonard et al., 2004). Other researchers
have found associations between better nurse-physician communication and collaboration
and more positive patient outcomes, i.e., lower mortality, higher satisfaction, and lower
readmission rates (Baggs et al., 1999). Hence, in consistency with the findings from previous
studies, the findings of this focus group study also support the view that by improving
communication between ward staff (i.e., between nurses and nurses and other healthcare
professionals) or between different hospital departments or units, may significantly

contribute in the enhancement of medication safety and promote patient safety.

An association between nursing leadership with error rates was previously reported (Cooper,
1998; Squires et al., 2010; C. A. Wong et al., 2013). In this study, participants mentioned
that leadership is a substantial parameter when it comes to errors. Effective leadership fully
integrates safety strategic objectives into all of an organization’s systems (Cooper, 1998),
while ineffective leadership is associated with system failures and a negative safety culture
(Cooper, 1998; Squires et al., 2010). Open communication canals must be maintained widely
open between leadership and frontline staff at the unit level in order to promote medication
safety (Aldawood et al., 2020). Ward managers should be responsive to all problems raised
by ward nurses. As stated during the discussions by participants in our study: “When we
report the problems to the management, they seem not to be listening...”, indicating that this
lack of responsiveness form managers when problems are reported may lead to a suboptimal

safety climate within the department and jeopardize patient safety. This indicate a
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problematic relationship and an insufficient communication between managers and frontline

staff, which is indicative of a low safety climate (Aldawood et al., 2020).

For nurses, attributes such as experience, knowledge, professional consciousness, mental
and/or physical fatigue, seemed to have a role in medication errors numbers and this finding
is in accordance to previous studies (Harkanen et al., 2015; Keers et al., 2013c; Elizabeth
Manias et al., 2019). Studies have shown that some medication errors could be attributed to
either a lack of knowledge about the medication or a lack of knowledge about the patient
(Escriva Gracia et al., 2019; Harkanen et al., 2015). In this study, nurses did not fully support
the view that work experience is a substantial factor when it comes to medication errors.
However, there is evidence that the severity of errors does reduce as clinical experience
increases (Kim et al., 2016; Westbrook et al., 2011). However, other studies have suggested
that experience is not always associated with fewer errors (Chang & Mark, 2009; Koren et
al., 1983). As mentioned above in previous section, some studies do suggest that nursing
experience may contribute to the decrease of medication errors (Fasolino, 2009). In an
ethnographic disguised observational study, Taxis and Barber (2003) suggested that nurses
who are no longer used to preparing intravenous drugs, may make serious errors if they have
to prepare drugs in an emergency (Taxis & Barber, 2003). So, if the association between
medication error and nursing experience and/or education relevant with medication process
IS put under investigation, perhaps the association between nurse experience and number of
errors would be different. Nevertheless, in this study nurses did not support, at least not
strongly, that experience of the administrator is associated with a higher number of errors per

administration.

Instead, professional engagement, conscientiousness or good mental and/or physical
condition were nurses’ key attributes for enhancing medication safety (McDowell et al.,
2009; Mohammadi et al., 2020; Petrenko, 2014). Professional conscientiousness was a term
that came out from the discussions and from participants’ narratives. Nurses explained during
discussions, that due to different personal aspects and characteristics among nurses, each

individual nurse values and understands differently professional ideals, commitment to
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professional standards, and may have different motives when carrying out their nursing tasks.
They may have different job satisfaction levels, different perceptions of their profession or
of the important role that their work has for patients. This could explain why some nurses are
more conscientious than others, thus careful and sensitive when providing nursing care to
patients and therefore less likely to fall into erroneous actions, including medication errors.
Studies exploring the development of professional conscientiousness among professionals,
nurses included, seem to support these statements made by nurses (Enns & Shapovalova,
2015; Jasemi et al., 2019; Mohammadi et al., 2020; Petrenko, 2014).

Additionally, work engagement (staff engagement) which also had been mentioned by
participants in the discussions, is an important parameter. Work engagement is defined as a
constructive, positive and mindful conduct at work which results to a positive work-related
outcome (Seligman & Csikszentmihalyi, 2000). Research has proved that healthcare
professionals with high levels of work engagement demonstrate a positive behavior during
their work, get more satisfaction from there are work, may be more effective, efficient and
productive (Seligman & Csikszentmihalyi, 2000). Healthcare professional, when engaged to
their work, have a considerable lower chance to suffer from burnout and are more dedicated
and energetic in their work (Scheepers, 2017; Seligman & Csikszentmihalyi, 2000). It worth
mentioning that the level of work engagement seems to be correlated with professional/work
consciousness of each employ and also with some professional practice environment related
factors, such as stuffing, work organization and leadership and management (Beck et al.,
2020; Mohammadi et al., 2020; Petrenko, 2014; Scheepers, 2017). To this end, it should be
highlighted here that all this evidence, easily, and most probably correctly, lead to the
conclusion that the medication errors problem is a multifactorial phenomenon, concerns
persons and systems and thus, it cannot be approached from only one pathway for
understanding the underlying “pathology” causing the problem and for developing

appropriate interventions for tackling it.

Regarding patients’ characteristics, health condition and age were the two factors that are

associated with errors, according to nurses. This finding is in agreement with previous
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research, where bad patient’s condition found to be related with medication errors (Bates et
al., 1999; Harkanen et al., 2015; Keers et al., 2013c). Nurses also emphasized that it is more
likely to make a medication error when caring for an elderly patient. However, research
shows that medication errors are detected in pediatric wards as well (S. Choo et al., 2017;
Sears et al., 2013a). Research suggests that indeed several patient attributes may contribute
to adverse drug events. In particular, patient risk factors for drug related adverse reactions
include age, number of medicines received by a patient, and factors that modify the
bioavailability of a drug (i.e. distribution or metabolism), for example alcoholism or liver or
renal failure (Bates et al., 1999; Blignaut et al., 2017; Joosten et al., 2013). The findings of
this study are in agreement with these findings. However, in our observational study we did
not include the patients’ condition as a parameter (i.e., related risk factor) and therefore we
did not assess such associations there, however, this factor has been obtained here in the

focus group interviews.

Nurses emphasized that the availability of medicines was an important factor that could
contribute to errors. In particular, when some medicines that had to be administered were not
available or there was a shortage from the hospital pharmacy, the risk of error was increased.
This finding has also been reported in previous research (Miljkovi¢ et al., 2019). In addition,
the number of medicines taken by the patients was also a significant error risk factor. There
is evidence that the frequency of medication errors is high in patients with polypharmacy
(Koper etal., 2013; WHO, 2017c). According to nurses some patients are prescribed different
types of medicines simultaneously, a phenomenon associated with medication errors. Drug
related factors, such as the pharmaceutical form or the administration route, were not
considered to be important error contributing factors by nurses in this study, instead they
pointed out that is rather the patient’s condition that will increase the risk of an error and not
the type of medicine. Previous research indicates that there is an increased risk for medication
errors with injectable drugs (Fahimi et al., 2008; Harkénen et al., 2015). Furthermore, some
drug therapeutic classes have been accused to be associated with an increased risk of
medication error. For example, cardiovascular drugs, antibiotics, anticoagulants and
antithrombotic medicines have been associated with a higher rate of medication errors (Brady
et al., 2009; Harkénen et al., 2015; Keers et al., 2013c; WHO, 2017c).
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Moreover, nurses admitted that occasionally they have to omit certain tasks which they
consider less necessary or time consuming (e.g., not confirming patient’s name) in order to
administer medicines on time. These omissions constitute medication errors (Harké&nen et al.,
2015; Kalisch & Xie, 2014) and the fact that nurses are used to operating under these

conditions in their daily practice is indicative of the negative safety culture in the ward.

It was obvious that even though nurses considered medication safety as an important
parameter of the care provided, the discussions revealed a suboptimal level of safety.
Participants’ narratives have shown that working environment conditions, communication
procedures, standard practices regarding the medication process, ward management and
leadership are not supporting the development of a positive safety culture in the ward. A good
safety culture is believed to positively impact upon an organization’s competitiveness,
quality and reliability (Cooper, 1998). Nurses’ attitudes and behaviors that determine an
adequate level of commitment to safety were absent. For example, several infection
prevention principles or even the five right principles when administering medication to
patients, were not always followed. In some cases, according to nurses, it should be expected
that under these problematic conditions some actions needed to be omitted or performed in
an inferior way in order to manage to carry out medication rounds on time. It was obvious
that the general safety culture in both wards was problematic. Nurses’ narratives indicated
the absence of a total quality management system in the wards. Systems and processes,
including medication prescription, preparation and administration were not carried out
according to a written protocol but rather on experience and on the notion “this is the way
we do things here”. The importance of leadership and the commitment of managers toward
safety is crucial for facing these safety obstacles (Cooper, 1998; Squires et al., 2010; C. A.
Wong et al.,, 2013). Relevant training programs or motivation plans for staff are also
necessary for enhancing safety attitudes (Cooper, 1998). Focus group discussions in this

study revealed that many of these parameters were problematic.
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7.2 Assembling and discussing the findings of the direct observation study

and of the focus groups study.

As stated in chapter 4 (Methodology), the findings of the focus group study would be a
valuable addition to the findings of the observational study as some factors explored via the
focus groups study were left unexplored in the observational study, mostly because of
feasibility or practical reasons, on the one hand, and on the other hand, the perceptions of
nurses of medication errors could only be gathered via a questionnaire or via oral interviews.
For example, during the observational study, it would be difficult to observe or explore

specific factors such as professional engagement or leadership during the observation.

When reviewing the findings of both sub-studies (i.e., observational and focus groups study),
it can be suggested that there is an agreement, to some extent, between them. Also, the data
collected from the focus groups discussions seem to complete and supplement the picture
composed by the observational study as some factors emerged during the focus groups
discussions were not investigated during the observational study. For example, the health
condition of each patient or the relationship of leadership and errors were not explored during
the observational study but were derived from the focus groups discussions. Therefore, the
valuable contribution of the second study is confirmed, as not only the perceptions of nurse
on medication errors were obtained, but also additional associated factors have been emerged
or some behaviors could be explained in more than one way. For example, several omissions
detected during the observation, like the omission of placing the iv equipment in disinfected
surfaces only, could be attributed to the workload pressure or to the work allocation system

in the ward and not due to lack of knowledge.

One strong agreement between the findings from the two stages of the study was
polypharmacy. During focus groups discussions it was noted that the administration of a high
number of medicines to each patient poses an additional risk for errors during the medication
process. Even more importantly, the observational stage of the study indicated that one factor
which was statistically significantly associated to the likelihood of a higher number of errors

was the number of medicines administered per patient. Several previous similar studies, and
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studies conducted in similar settings (i.e., medical, surgical, geriatric wards or ICUs) and
included patients with similar characteristics (i.e., elderly or with polypharmacy), also
reported associations between medication errors and polypharmacy. We don’t know what
would be the outcome if the study was conducted in a different setting (i.e., orthopedic or
psychiatric clinic) or with different participants’ attributes (i.e., patients’ or nurses’
characteristics). WHO also states that polypharmacy has harmful implications for patients

including an increased risk of medication errors (Keers et al., 2013c; Salazar et al., 2007).

Beside of the obvious concord between the findings derived from both phases of the study,
at the same time there is some disagreement between the findings as well. For instance,
staffing was one of them. While nurses emphasized the association of medication errors and
understaffing, the observational study did not reveal any statistically significant association.
Understaffing was perceived as one of the major error- contributing factors. Nurses stated
that because of understaffing they omit certain tasks, despite the fact they are aware of the
importance of these omitted tasks, such as disinfecting site of injection or washing their hands
before administering a medicine, or even confirming patient’s name. However, the regression
analysis which was completed by using the results of the observational study did not support
this nurses’ perception. Nevertheless, this finding needs to be interpreted with caution as an
association between the number of patients per nurse and >5 errors per administration was
noted when investigating associations with chi square and simple logistic regression. A
possible explanation for this disagreement among findings concerning association among
staffing and errors, is that understaffing leads to a disappointment and a decreased job
satisfaction which consequently leads to a suboptimal performance which could, at least
partially, explains the omission of certain tasks, such as hand washing for instance. The
association of understaffing and insufficient work engagement or work performance and
satisfaction has been reported in previous research (Nedvédova et al., 2017; Sasso et al.,
2019; Schneider et al., 2019) and probably may contribute to a negative behavior or
performance during work by nurse. Furthermore, nurses reported that patients’ condition in
an important a parameter (i.e., related risk factor) when it comes to medication errors,
however, the observational study did not assess this possibly error contributing factor.

Another point of disagreement was the patient’s age. Nurses reported that patient’s age is

200



associated with errors. They emphasized that it is more likely to make a medication error
when caring for an elderly patient. However, research shows that medication errors are
detected in pediatric wards as well (S. Choo et al., 2017; Sears et al., 2013a) and also the
observational study did not indicate any statistically significant association between errors
and patient’s age. In addition, there is some evidence suggesting that it is not the elderly or
the advanced age of patients that may lead to less job satisfaction for nurses, but it is the
problematic nursing practice environment that may lead to a lower job satisfaction level
(Wang et al., 2015). And as mentioned above, a decreased job satisfaction can consequently
lead to a suboptimal performance which could, at least partially, explain the omissions and
other errors made during the observation of the administration process. Anyway, the focus
group discussions had prompted the problematic nursing practice environment issue and the
problematic procedures and processes. Suboptimal working environment and working
conditions or problematic procedures and processes negatively affect medication safety
(McLeod et al., 2014; Square, 2013). In this study, nurses did not fully support the view that
work experience is a substantial factor when it comes to medication errors. This was a
controversial point as shown during discussions. The analysis made from the results obtained
from the observation study suggest that nurse experience is statistically significantly
associated with the occurrence of a higher number of errors (=5 per administration). Thus,
there is an alignment between the findings from the two studies. There is evidence that the
severity of errors does reduce as clinical experience increases (Kim et al., 2016; Westbrook
etal., 2011). However, other studies have suggested that experience is not always associated
with fewer errors (Chang & Mark, 2009; Koren et al., 1983), on the contrary they may be

related with a higher number of errors in some cases (Rishogj et al., 2018; Sears et al., 2016).

7.3 Safety culture

James Reason states that “the human error problem can be viewed in two ways: the person
approach and the system approach. Each has its model of error causation, and each model
gives rise to quite different philosophies of error management. Understanding these
differences has important practical implications for coping with the ever present risk of

mishaps in clinical practice” (James Reason, 2000). However, it is not always easy to
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understand the causes of errors, and for this reason is often difficult to be proactive. Errors
can lead to disastrous events. When the roots, the real causes of certain catastrophic events,
crisis events, or events that could irreversibly damage the image and status or the name of an
organization, could not be explained be system failures or by individuals’ behaviors alone,
the safety culture approach emerges (Besnard et al., 2018; Cooper, 1998). The French
Institute for an Industrial Safety Culture (2003) defines safety culture as a set of practices
(ways of doing) and a mindset (ways of thinking) that is widely shared by the members of an
organization when it comes to controlling the most significant risks associated with its
activities. It is forged gradually by the interactions between people and it continues to evolve
(Besnard et al., 2018). This definition applies to many organizations, including hospitals.

Organizational culture is the set of believes, behaviors, perceptions., understandings and
standard practices shared and adopted by that the people of an organization. When the
members of an organization constantly behave and act in certain ways which for them are
considered to be natural, obvious and unquestionable (i.e. the way we do things around here),
the more dominant the culture becomes (Cooper, 1998). Safety should be a profound
characteristic, a main determinant of the organizational culture of high-risk industries. Thus,
organizational culture has a substantial impact on safety. Safety culture is considered to be a
major component of organizational culture and is reflected on individuals, on teams and on

organizational procedures and systems (Cooper, 1998; James Reason, 2000).

The findings of this study indicate that the safety culture in the two wards where the study
was conducted was suboptimal. In fact, there was a strong culture in both wards from which
safety was absent. Medication safety and patient safety even though considered to be
important by nurses, still in their daily practice both were neglected. Nurses put all their effort
into carrying out their task and completing their nursing or other clinical duties rather than
doing so more carefully and in line with the relevant basic safety protocols. So it was the
important was to finalized their work timely, rather than doing so by adhering to all relevant
basic safety protocols. The high numbers of errors, omissions in particular is a strong

evidence indicating the absence of a strong safety culture. However, nurses’ behavior is just
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the one side of the coin. The professional practice environment and problematic working
conditions, insufficient procedures and systems, is the other side of the coin, which includes
all the conditions under which individuals work. The absence of a strong leadership with a
sensitivity on safety, the lack of resources (i.e., electronic systems, understaffing, medication
availability issues etc.), problematic procedures (medication orders, storage and preparation,
visiting hours etc.) can only lead to a negative safety culture. There is no reason to believe
that the problem is not isolated in the two medical wards where the study was conducted, but
we may assume that the hospital suffers from a poor safety culture, which inevitably can lead
to pour patient outcomes. However, this is only a speculation as, to the best of our knowledge,
no medication or patient safety related study have been conducted in this hospital.

7.4 Limitations and strengths of the study

This study had several limitations which should be kept in mind before interpreting the
findings or drafting any relevant conclusions. Limitations of this research derived from the
methodological characteristics of the study and may influence the interpretation of the
findings. In fact, the study bears the limitations of the observation method and it might be
susceptible to several disadvantages such as observer bias and hawthorn effect. (Dean &
Barber, 2001; Harkanen, Turunen, et al., 2020; McLeod, 2013). However, several measures
were put in place to avoid or decrease these limitations. First, the agreement between
observers’ ratings was confirmed before initiating the study. In addition, the presence of the
observers in the wards had been prolonged by conducting a pilot study which gave thw
opportunity to the participants to get used to the observers being in the ward during the
medication process. Thus, it is not anticipated that these two limitations have influenced the
outcome of the study. Additionally, the qualitative designed implemented in the second study
(i.e. focus groups interviews), also has a number of disadvantages like subjectivity and a
degree of difficulty in collecting the data and interpreting the results and thus may not allow
generalization of the results to other settings and/or populations, which is a limitation in terms
of external validity of the findings (Freeman, 2006; Kallio et al., 2016; Papastavrou &

Andreou, 2012; Sale et al., 2002). However, these issues are part of or related with the design
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and the purpose of the study, i.e., to capture the subjective perceptions of nurse in relation to
factors that influence the likelihood for error.

It was also mentioned that during the observational study, some factors that may be related
with medications errors (i.e., severity of patient’s health condition), were not observed and
thus not explored for association. In particular, due to the complexity of the medication
process, additional factors contributing to errors (i.e., patient’s conditions, availability of
medicines) may exist but probably were missed and therefore not included in our analysis.
Moreover, even though observers tried to be discreet, their presence in the wards may had an
impact on nurses’ performance, and this is related to the Hawthorne effect mentioned above.
Finally, this study conducted in two medical wards of a tertiary hospital and only the
administration phase was observed. Expanding the observation in different wards and
including different populations (i.e., psychiatric, or pediatric patients) or different stages of
the medication process (e.g., prescription stage), could provide a more comprehensive picture
of the medication errors problem in Cyprus. As far as the second stage of the study is
concerned, the qualitative design, the focus groups discussions and the purpose sampling
approach followed, in the two medical wards, means that the findings cannot be generalized
to other nurses or other wards (Papastavrou & Andreou, 2012; Papastavrou et al., 2014).
Nurses working in different settings may have different perceptions regarding the causes of
medication errors. In addition, considering the sensitivity of the research topic, and despite
the encouraging environment within the focus groups, some participants may have been
reluctant to express their views if it would diverge from the rest of the group (Papastavrou et
al., 2014, Ritchie & Lewis, 2004). In addition, a purpose sampling approach was followed in
this focus group study which may decreases the validity of the study. Also, we did not
approach the medication errors problem from a multi-professional perspective. This means
that additional errors that do exist in clinical settings, such as prescribing errors,
documentation errors, and dispensing errors (Alanazi et al., 2016; Ben-Yehuda et al., 2011,

Glanzmann et al., 2015; Tariq et al., 2020), which were not explored by this study.
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Nevertheless, despite these limitations, this study collected nurses’ perceptions of medication
errors in two medical wards and in addition, collected, by using the direct observation
method, which is perhaps the best method for investigating medication errors according to
the literature, detailed information regarding the medication preparation and administration
process and related factors. The data collected and the analysis data underwent revealed
useful information that can be used to capture the magnitude of the medication safety
problem in at least the two medical wards where the study was conducted. All the findings
here can also be used as baseline data for developing programs for preventing medication

errors in similar hospital wards.

An important differentiation of this study from previous research on medication errors, is that
this study gives an emphasis on errors of omission. Omission is one of the most frequent type
of error detected during the medication process. Apart from being the first attempt to study
this important issue in Cyprus, the study also contributes to the literature because it focuses
on an aspect of the medication errors problem that is often left unexplored by other studies.
That is the extremely high number of omissions during the medication process which of
course create an environment prone to drug related adverse events with a negative impact on
patient safety. Previous study detected errors during the medication process, particularly
during medication administration stage, however, the errors reported from most studies are
focusing on errors of commission and when it comes to omissions, these are limited to the
omission of a dose or of a drug (Flynn, Barker, Pepper, Bates, Mikeal, et al., 2002; Harkanen
et al., 2015). However, additional omissions and deviations from safe drug administration
principles do exist but not always detected and neither reported. In this study, all procedural
errors constituting an omission, were detected and included in the analysis. Furthermore, two
different methodologies were employed for collecting the data, which means a well-rounded
picture of the under-investigation topic could be obtained. In particular, the direct observation
method was used for detecting the frequency and types of medication administration errors,
as well as the associated factors. Moreover, the perspectives of nurses were also collected in
order to obtain an insight from their point of view about the problem. For collecting the
perspectives of nurses involved in the medication process regarding the factors associated

with errors, a qualitative approach was followed, and two focus groups were completed. This
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led to having the perceptions of nurses, who in fact, have a central role in the medication
administration to inpatients and therefore their perception of error risk factors may provide
an insight into the medication errors problem. Based on the analysis of the data collected
from the direct observation of the medication administration process and from the focus-
groups discussions, the findings from these studies may contribute to the prevention of
medication errors in Cypriot hospitals as well as to the global effort to decrease medication

errors and enhance patient safety.
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Chapter 8

Conclusions and Recommendations

The focus of this study was on medication safety in two medical wards of a tertiary hospital
in Cyprus. In particular, the study, which was performed in fulfillment of the requirements
for a PhD degree, aimed to detect the medication errors made during the medication
administration process and explore the medication errors associated factors. The findings
indicated that medication errors are common in these two wards, and in particular omissions.
Omissions lead to deviations from safe clinical practice, but probably also reveal a hidden
risk factor, like a low drug safety perception among healthcare professionals. Exploring the
causes of this problematic phenomenon is crucial in the effort to address it. Factors associated
with medication errors need to be further explored and taken into account in an attempt to
limit errors. Moreover, according to nurses’ perceptions, medication errors is a multifactorial,
multifunctional, and multidimensional phenomenon that needs collective efforts to be
minimized and decrease the possibility of placing patients at risk. Error contributing factors
may have their roots in the working environment conditions, and in the attributes of those
involved in the medication process. Error contributing factors must be identified and
addressed when implementing medication safety interventions. They are important pieces of
the safety culture puzzle of an organization. Cultivating a safety culture within a ward begins
from the management team and affect members’ attitudes, values and behaviors. A strong
safety culture can inhibit most of the medication error contributing factors and therefore
promotes medication safety.

8.1. Summary of major conclusions

Based on the findings of this study, several conclusions can be reached. Firstly, it is restated
that medication errors are common during the medication preparation and administration
process in medical wards. Medication errors can be observed in every dose administered to

a patient. Errors of omission is the most common type of errors. Approximately 80% of all
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errors made were errors of omission. Omissions constitute procedural errors and deviations
from safe drug administration that do reach the patient and could put patients at risk.
However, omissions can be prevented because they concern attitudes and behaviors of the
personnel and are relevant to the general safety climate and culture of the team and of the
organization. Previous studies exploring medication errors did not assess many of the
omissions explored in this study. Approximately 20% of all errors observed were errors of

commission (i.e., execution errors).

Moreover, there are many factors contributing to errors. Polypharmacy and cardiovascular
drugs were associated with an increased number of errors. Additionally, other factors like
interruptions and/or distractions during the medication process, communication failures, the
staffing, leadership and management, and the shift as well as the patient’s condition could
associated with a higher error rate. The type of medication (e.g., pharmaceutical form) may

also be associated with errors.

Nurses consider medication safety and patient safety as an important aspect of their work and
have their one perception about medication errors. For instance, problematic working
environment, insufficient working organization, problematic procedures and processes, lead
to negative safety attitudes among staff and negatively affect medication safety. Leadership
is also crucial when it comes to medication safety. Ward managers may either guide and
influence employees to achieve safety objectives and adhere to safety standards and protocols
when performing clinical tasks (i.e., adhering to the basic infection and safety regulations)
or by not being focus on safety, managers may promote negative attitude towards safety,
which further affects the improvement of safety behaviors among the personnel. Nurses
spend much of their time in preparing and administering medicines and therefore their
perceptions of the factors contributing to medication errors is crucial for drafting and

implementing interventions to enhance medication safety.

Implementing targeted interventions that have the potential to cure the factors that are

associated with medication errors should be a priority for each hospital and each ward.
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Medication errors risk minimization goals include efficient work allocation systems,
reduction of distractions or interruptions during medication administration, use of
informative technology and training and educating programs for the personnel. Reporting
medication errors is also an important safety parameter that can improve medication safety
within a ward or within a hospital and medication error reporting tools (i.e. Global Triger
Tool) should be employed in clinical wards (Harké&nen, Turunen, et al., 2020; Pal et al.,
2013).

8.2. Recommendations for further research

This study provided evidence indicating that medication errors are frequently occurring in
clinical wards. Therefore, there is a need for initiatives and actions for facing the problem
and further study on the medication errors problem should focus on this direction, developing
and maintaining appropriate interventions in order to increase medication safety in hospitals.
The most important suggestion is perhaps the need for developing, implementing, evaluating
and improving interventions and medication errors preventing programs in all hospitals in
Cyprus. This would be necessary for improving medication safety in Cypriot hospitals.
Therefore, future research should be focus on interventions, as this study is providing only
the base, a starting point and a fundamental evidence, upon new research can be constructed

for promoting drug safety and thus patient safety as well.

However, before drafting and implementing any type of intervention, it is necessary first, to
identify the real causes that create the problem. This is needed so the intervention will be
more integrated and targeted, meaning that it will be formulated for a specific setting to cure
specific problematic conditions that contribute to errors. It is necessary, as a first step to
accurately detect the roots of the problem, the contributing factors, and the underlying
problematic conditions that built up in a ward or in a hospital and altogether compose this
problematic phenomenon (Noguchi et al., 2016; WHO, 2017d). To that end, and because of
the limitations of each method used to explore errors (i.e. observational studies, incident
reports, or focus groups studies), it is recommended to use a diverse methodological approach

(i.e. implementing simultaneously more than one method) for detecting the factors and the
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real causes of the problem (Harkanen, Turunen, et al., 2020; Noguchi et al., 2016). This will
help in developing more targeted and effective interventions for decreasing error rates in

hospital settings.

In this study it was found from nurses’ narratives that the health condition of the patient (i.e.,
poor health condition) is a potential error contributing factor. In addition, they pointed out
several other medication errors associated factors, such as problematic leadership,
communication lapses, availability of medicines. In the observational study of this research,
these factors were not explored nor included in the assessment of associations between error
and related risk factor. Thus, further research will be needed to better understand the
interactions and associations between these factors and medication errors. In addition, our
observational study, in line with previous studies, reported an association between
medication errors and cardiovascular drugs, and medication errors and polypharmacy (Flynn,
Barker, Pepper, Bates, Mikeal, et al., 2002; Harkanen et al., 2015, 2019; Keers et al., 2013c;
Kim & Bates, 2013; WHO, 2017c). The association of these specific factors with medication
errors may constitute a target for future research as more evidence maybe needed to

understand the actual impact of these factors on errors.

This study has provided clear evidence that omissions are more than common, as they were
detected in all of the recorded administrations of a drug to inpatients. Omissions constitute
failures in the medication process and deviations from medication safety guidelines, which
threaten patient safety. They should be identified and addressed by healthcare organizations,
hospitals in particular. Procedural errors and omissions during the medication process are
intertwined with non-adherence to safety guidelines which inevitably cultivate an error prone
environment. This study highlights the magnitude of the non-adherence to these guidelines
which warrants further investigation to understand why and how to resolve this. Nurses’
beliefs regarding patient safety, and safety attitudes and behaviors should be explored depth
to understand why some actions are left unexecuted and frequently omitted. Qualitative and
guantitative research may be warranted to answer these questions, such as surveys,

questionnaires, or observational studies. The performance, the safety attitudes and the skills
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and knowledge of all healthcare professionals involved in the medication process should be
explored and of course be cultivated and maintained oriented towards patient safety. This
study, however, was focused on the medication process within a medical ward. More
specifically, it focused on medication administration process. This means that additional
errors that do exist in clinical settings, and particularly within the medication process, such
as prescribing errors, transcribing errors, and dispensing errors (Alanazi et al., 2016; Ben-
Yehuda et al., 2011; Glanzmann et al., 2015; Tariq et al., 2020), were not covered by this
study. Investigating errors across the entire medication process is highly suggested and
should be the aim of future research. In addition, future research should focus on the

development and implementation of appropriate interventions for reducing errors.

8.3 Recommendations for clinical practice

The medication process in hospitals is a multidisciplinary clinical task and involves different
healthcare professionals, such as physicians, pharmacists, nurses and other staff that facilitate
patient care (e.g., pharmacy technicians, nursing assistances). Nurses are involved in the
medication process and spend much of their working time in preparing and administering
medicines to patients. This means they have a key role in the medication process as they
actually perform the last, but not least, stage of the medication process (i.e., administration).
Hence, they must be able to work in an environment with as much as possible less distractions
and interruptions, with an effective workload allocation system and always kept educated
and motivated regarding the adherence to safety principles, including medication

administration.

Hospitals and healthcare providers should be able to have in place effective and efficient
processes and procedures within their wards or other units. For example, in a ward, the whole
medication process, the work allocation and organization process, or the communication or
documentation procedures, maybe ineffective and problematic (Pandya et al., 2019;
Westbrook et al., 2011; Zhou et al., 2015). Nonetheless, in front of the vast clinical workload
of a busy ward, such as medical wards in tertiary hospitals, a problematic process or

procedure may have left uncured, and this will lead to additional failures, including omissions
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and errors in the medication process. These problematic conditions, if left unresolved, will
create a negative safety climate and will drive the concerned unit away from being able to
keep an acceptable patient safety perspective. Therefore, it is important to be able to keep
effective and robust standard operation procures within a ward or within a hospital in order
to make complex procedures more manageable and in line with patient safety standards. Best
practices (such as electronic medication records/prescriptions system, access to errors and
incident reports system, automated dispensing cabinets, bar-code assisted medication
administration etc.) from more experienced and oriented towards patient safety healthcare
settings, can be adopted or adapted to current practices in hospitals in Cyprus. Quality
management in healthcare is a critical parameter in healthcare organizations (Agency for
Healthcare Research and Quality, 2020; World Health Organization, 2019). Hospital wards
should implement a quality system management in accordance with International
Standardization Organization (ISO) relevant standards. A quality system management is a
substantial tool for maintaining high quality standards in the health services provided and
maintaining appropriate, understandable, effective and efficient processes and procedures
with a focus on patient safety (Aggarwal et al., 2019; Allen, 2013; Herring et al., 2011;
Runciman et al., 2009; Zhou et al., 2015). All these interventions assume significant changes
in the current clinical practice and their introduction is expected to have a substantially

positive impact on patient safety.

8.4. Recommendations for leadership and policy level

The last two years in Cyprus the transformation of the national health system brought many
changes for patients and for providers as well. Electronic records are now used extensively,
including electronic prescriptions and medication records. However, it remains yet to see
how this transformation of the healthcare sector in Cyprus will take on the challenge of
maintaining the system not only accessible but also safe for patients as well, after all, patients
are actually funding the whole system, so at least the system is expected to be focused on
patient safety as well. Patients should be treated according to specific safety standards which

can guarantee the quality and safety of the treatment. This is a prerequisite for sustainable,
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high-performance, and patient-centered healthcare system. Policy makers should
acknowledge the need to develop interventions, test them and then introduce practice-level
changes which would need to be tested again in terms of their effectiveness to impact real-

life change.

Medication errors can harm patients and prolonged their stay in hospitals. According to the
relevant European Commission survey (Special Eurobarometer 411, 2014), the perceived
likelihood of being harmed by healthcare services among citizens in Cyprus is very high. In
fact, approximately half of the responders (53%) stated that is totally likely for patients in
Cyprus to be harmed by hospital care. Also, 25% of responders stated that the three most
important criteria when they think of high-quality healthcare in Cyprus is “a healthcare that
keeps you safe from harm. Moreover 27% reported that they have experienced an adverse
event when receiving healthcare in Cyprus (European Commission Directorate-General for
Health and Consumers (DG SANCO), 2014). These findings, among other findings from
relevant research, should be an alarming issue for health sector policy makers.

There should be locally, within each hospital a patient safety unit, or at least a responsible
officer, for the coordination of patient safety issues, and for managing safety systems and
programs within the organization. Similarly, at a national level, there should be a
coordination group or a committee for medication safety and patient safety matters that will
not only oversee the measures taken for promoting patient safety within healthcare providers,
but also guarantee equal opportunities for development in all hospitals and healthcare centers,
for the sake of patients. Other countries around the world, including Europe and US, who
have already captured the importance of providing their patients access to a safe and quality
health care, and realize the costs of not having patient safety programs in place, have already
devoted some resources for implementing patient safety initiatives and actions (Agency for
Healthcare Research and Quality, 2020; Celikkayalar et al., 2016; World Health
Organization, 2019). The same practice should be followed by policy makers in Cyprus as

well.
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Moreover, reporting medication errors is also crucial in the effort to minimize errors. The
reporting of medication errors provides valuable information concerning the problems
occurring during the medication process. By having a reporting system in place is feasible to
receive information about medication adverse events from different hospital wards. Incidents
reported by such systems should be analyzed, and feedback should be provided to
stakeholders. An open-minded management of reports may motivate healthcare professionals
towards medication safety and patient safety. Motivation is not limited to economic motives.
It includes the recognition of workers” work and of their contribution towards achieving the
organizations’ goals, to leads to the need of establishing clear and easy to understand by the
staff goals. Also, as a first step for a good motivation, it is important to hear what staff wants,
believes, or expect from the management and capture its motivational needs. This requires
an active and responding leadership. Active and responding leadership at a local and at
national level is crucial for achieving patient safety goals (Kiwanuka et al., 2020; Squires et
al., 2010; C. A. Wong et al., 2013). It is important for the leadership to be focus on safety
culture and patient safety in particular. The implementation of a targeted and continuous
motivational plan can influence a cultural shift towards the formation of values, attitudes and

perceptions, that determine the commitment to the organization’s safety values and goals.

8.5 Recommendations for education of healthcare professionals

As previously mentioned, different healthcare professionals are involved in the medication
process. They all may fall into a medication error; however, they are capable of preventing
errors as well. That is way they should be kept engaged, motivated and committed to adhering
to basic safety principles and guidelines. To achieve an optimal level of this kind of
commitment among healthcare professionals is not an easy task. The skills and knowledge
of clinicians should be maintained sharp and updated, and for this purpose a continue
professional development program, integrating medication training, educational seminars
and other events, can contribute towards achieving this goal. Dose calculation skills, correct
administration techniques or storage and preparation methods, drug-drug or drug-food
interactions and other aspects of pharmacotherapy could be part of educating programs for

healthcare professionals. Particularly for nurses, who spend much of their time in preparing
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and administering medicines, their participation to this training events which are relevant to
the last stage of medication process (i.e., administration) should be regular. Also, for nurses,
double checking that the correct medicine is administered to the correct patient via the correct
route, at the correct dosage and at the right time, is important for preventing medication
administration errors. During basic education and undergraduate studies, healthcare
professionals should get readiness for seeking and learning the most up-to-date evidence-
based practices in medication administration. Medication administration techniques should
be practiced in basic and advance level of nursing education programs and medication

administration safety programs should be included regularly in continuous nursing education.

215



REFERENCES

Acheampong, F., Tetteh, A. R., & Anto, B. P. (2016). Medication Administration Errors in
an Adult Emergency Department of a Tertiary Health Care Facility in Ghana. Journal
of Patient Safety, 12(4), 223-228. https://doi.org/10.1097/PTS.0000000000000105

Agalu, Ayele, Y., Bedada, W., & Woldie, M. (2012). Medication administration errors in
an intensive care unit in Ethiopia. International Archives of Medicine, 5(1), 15.
https://doi.org/10.1186/1755-7682-5-15

Agency for Healthcare Research and Quality. (2020). Quality Indicator Empirical Methods.

http://www.qualityindicators.ahrqg.gov

Aggarwal, A., Aeran, H., & Rathee, M. (2019). Quality management in healthcare: The
pivotal desideratum. Journal of Oral Biology and Craniofacial Research, 9(2), 180—
182. https://doi.org/10.1016/j.jobcr.2018.06.006

AHRQ. (2010). Improving Patient Safety in Hospitals : A Resource List for Users of the
AHRQ Hospital Survey on Patient Safety Culture. AHRQ on Line, 11, 1-25.

Akiyama, M., Koshio, A., & Kaihotsu, N. (2010). Analysis of data captured by barcode
medication administration system using a PDA; aiming at reducing medication errors
at point of care in Japanese Red Cross Kochi Hospital. Studies in Health Technology
and Informatics, 160(Pt 1), 774-778. http://www.ncbi.nIm.nih.gov/pubmed/20841791

Al Khawaldeh, T. A., & Wazaify, M. (2018). Intravenous cancer chemotherapy
administration errors: An observational study at referral hospital in Jordan. European
Journal of Cancer Care, 27(4), €12863. https://doi.org/10.1111/ecc.12863

al Tehewy, M., Fahim, H., Gad, N. I., El Gafary, M., & Rahman, S. A. (2016). Medication
Administration Errors in a University Hospital. Journal of Patient Safety, 12(1), 34—
39. https://doi.org/10.1097/PTS.0000000000000196

Alanazi, M. A., Tully, M. P., & Lewis, P. J. (2016). A systematic review of the prevalence

and incidence of prescribing errors with high-risk medicines in hospitals. Journal of

216



Clinical Pharmacy and Therapeutics, 41(3), 239-245.
https://doi.org/10.1111/jcpt.12389

Aldawood, F., Kazzaz, Y., AlShehri, A., Alali, H., & Al-Surimi, K. (2020). Enhancing
teamwork communication and patient safety responsiveness in a paediatric intensive
care unit using the daily safety huddle tool. BMJ Open Quality, 9(1), e000753.
https://doi.org/10.1136/bmjog-2019-000753

Alghamdi, A. A., Keers, R. N., Sutherland, A., & Ashcroft, D. M. (2019). Prevalence and
Nature of Medication Errors and Preventable Adverse Drug Events in Paediatric and
Neonatal Intensive Care Settings: A Systematic Review. Drug Safety, 42(12), 1423—
1436. https://doi.org/10.1007/s40264-019-00856-9

Allan, & Barker. (1990). Fundamentals of medication error research. Am J Health Syst
Pharm, 47(3), 555-571.

Allen, L. C. (2013). Role of a quality management system in improving patient safety -
laboratory aspects. Clinical Biochemistry, 46(13-14), 1187-1193.
https://doi.org/10.1016/j.clinbiochem.2013.04.028

Allison, G. M., Weigel, B., & Holcroft, C. (2015). Does electronic medication
reconciliation at hospital discharge decrease prescription medication errors?
International Journal of Health Care Quality Assurance, 28(6), 564-573.
https://doi.org/10.1108/IJHCQA-12-2014-0113

American Society of Hospital Pharmacists. (2018). ASHP Guidelines on Preventing
Medication Errors in Hospitals. https://www.ashp.org/news/2018/10/02/ashp-
publishes-guidelines-on-preventing-medication-errors?loginreturnUrl=SSOCheckOnly

Anderlik, M. (1998). Enhancing Patient Safety and Reducing Errors in Health Care, held
at the Annenberg Center for Health Sciences in Rancho Mirage, California, November
8-10, 1998. Houston University.
https://www.law.uh.edu/healthlaw/perspectives/HealthPolicy/981113Patient.html

Anderson, C. M., Hultgren, K. E., Warholak, T., Frye, J., & Levine, J. (2016). Association
Report: Changing the Conversation; How Every Pharmacist Can Help Decrease

Medication Errors and Sleep Better at Night; Policy, Community Service at Forefront

217



of Student Pharmacists’ Patient Safety Activity. Journal of the American Pharmacists
Association : JAPhA, 56(1), 7-10. https://doi.org/10.1016/j.japh.2015.12.004

Arnott, J., Hesselgreaves, H., Nunn, A. J., Peak, M., Pirmohamed, M., Smyth, R. L.,
Turner, M. A., & Young, B. (2013). What can we learn from parents about enhancing
participation in pharmacovigilance? British Journal of Clinical Pharmacology, 75(4),
1109-1117. https://doi.org/10.1111/j.1365-2125.2012.04441.x

Aronson, J. K. (2009). Medication errors: Definitions and classification. British Journal of
Clinical Pharmacology, 67(6), 599-604. https://doi.org/10.1111/j.1365-
2125.2009.03415.x

Ayorinde, M. O., & Alabi, P. I. (2019). Perception and contributing factors to medication
administration errors among nurses in Nigeria. International Journal of Africa Nursing
Sciences, 11. https://doi.org/10.1016/j.ijans.2019.100153

Baggs, J. G., Schmitt, M. H., Mushlin, A. ., Mitchell, P. H., Eldredge, D. H., Oakes, D., &
Hutson, A. D. (1999). Association between nurse-physician collaboration and patient
outcomes in three intensive care units. Critical Care Medicine, 27(9), 1991-1998.
https://doi.org/10.1097/00003246-199909000-00045

Barker, KN, Flynn, E. A., Pepper, G. A., Bates, D. W., & Mikeal, R. L. (2002). Medication
errors observed in 36 health care facilities. Arch Intern Med, 162(16), 1897-1903.
https://doi.org/ioi10605 [pii]

Barker, Kenneth N, Flynn, E. A., & Pepper, G. A. (2002). Observation method of detecting
medication errors. American Journal of Health-System Pharmacy : AJHP : Official
Journal of the American Society of Health-System Pharmacists, 59(23), 2314-2316.
http://www.ncbi.nlm.nih.gov/pubmed/12489369

Basil, Wong, Zaihan, Zaharuddin, & Mohan. (2019). Intravenous medication errors in
Selangor, Malaysia: prevalence, contributing factors and potential clinical outcomes.
Drugs and Therapy Perspectives, 35(8), 381-390. https://doi.org/10.1007/s40267-019-
00633-9

Bates, D. W. (2007). Preventing medication errors: A summary. American Journal of
Health-System Pharmacy, 64(14 Supplement 9), S3—-S9.

218



https://doi.org/10.2146/ajhp070190

Bates, David W. (2001). Reducing the Frequency of Medical Errors Using Health
Information Technology. Journal of the American Medical Informatics Association,
8(4), 295-301. https://doi.org/http://dx.doi.org/10.1136/jamia.2001.0080299

Bates, Leape, & Petrycki. (1993). Incidence and preventability of adverse drug events in
hospitalized adults. J Gen Intern Med, 8, 289-294.

Bates, Miller, E. B., Cullen, D. J., Burdick, L., Williams, L., Laird, N., Petersen, L. A,,
Small, S. D., Sweitzer, B. J., Vander Vliet, M., & Leape, L. L. (1999). Patient risk
factors for adverse drug events in hospitalized patients. Archives of Internal Medicine,
159(21), 2553-2560. https://doi.org/10.1001/archinte.159.21.2553

Bavle, A., & Andrade, C. (2016). Clomipramine, clomiphene, and generic drug-dispensing
errors. Indian Journal of Psychiatry, 58(3), 347. https://doi.org/10.4103/0019-
5545.192020

Beck, M., Simony, C., Bergenholtz, H., & Hwiid Klausen, S. (2020). Professional
consciousness and pride facilitate evidence-based practice—The meaning of
participating in a journal club based on clinical practice reflection. Nursing Open,
7(3), 690-699. https://doi.org/10.1002/nop2.440

Bellandi, T., Tartaglia, R., Sheikh, A., & Donaldson, L. (2017). Italy recognises patient
safety as a fundamental right. BMJ (Online), 357(May).
https://doi.org/10.1136/bmj.j2277

Ben-Yehuda, A., Bitton, Y., Sharon, P., Rotfeld, E., Armon, T., & Muszkat, M. (2011).
Risk factors for prescribing and transcribing medication errors among elderly patients
during acute hospitalization: a cohort, case-control study. Drugs & Aging, 28(6), 491—
500. https://doi.org/10.2165/11590610-000000000-00000

Berdot, S., Roudot, M., Schramm, C., Katsahian, S., Durieux, P., & Sabatier, B. (2016).

Interventions to reduce nurses’ medication administration errors in inpatient settings:
A systematic review and meta-analysis. International Journal of Nursing Studies, 53,
342-350. https://doi.org/10.1016/j.ijnurstu.2015.08.012

219



Berdot, S., Sabatier, B., Gillaizeau, F., Caruba, T., Prognon, P., & Durieux, P. (2012).
Evaluation of drug administration errors in a teaching hospital. BMC Health Services
Research, 12(1). https://doi.org/10.1186/1472-6963-12-60

Bernzweig, E. P. (1968). Medication errors and legal implications of drug handling on the
patient floor. American Journal of Hospital Pharmacy, 25(9), 528-531.
http://www.ncbi.nlm.nih.gov/pubmed/5671562

Bertsche, T., Niemann, D., Mayer, Y., Ingram, K., Hoppe-Tichy, T., & Haefeli, W. E.
(2008). Prioritising the prevention of medication handling errors. Pharmacy World &
Science : PWS, 30(6), 907-915. https://doi.org/10.1007/s11096-008-9250-3

Besnard, D., Boissiéres, 1., Daniellou, F., & Villena, J. (2018). Safety Culture: from

Understanding to Action. Institute for an Industrial Safety Culture.

Bisht, M., Singh, S., & Dhasmana, D. C. (2014). Effect of Educational Intervention on
Adverse Drug Reporting by Physicians: A Cross-Sectional Study. ISRN
Pharmacology, 2014, 1-8. https://doi.org/10.1155/2014/259476

Blignaut, A. J. (2015). Medication administration safety in medical and surgical units of

the Gauteng Province (Vols. 1-443, Issue November).

Blignaut, Coetzee, Klopper, & Ellis. (2017). Medication administration errors and related
deviations from safe practice: an observational study. Journal of Clinical Nursing,
26(21-22), 3610-3623. https://doi.org/10.1111/jocn.13732

Bourne, R. S., Shulman, R., Tomlin, M., Borthwick, M., Berry, W., & Mills, G. H. (2017).
Reliability of clinical impact grading by healthcare professionals of common
prescribing error and optimisation cases in critical care patients. International Journal
for Quality in Health Care : Journal of the International Society for Quality in Health
Care, 29(2), 250-255. https://doi.org/10.1093/intghc/mzx003

Brady, A.-M., Malone, A.-M., & Fleming, S. (2009). A literature review of the individual
and systems factors that contribute to medication errors in nursing practice. Journal of
Nursing Management, 17(6), 679-697. https://doi.org/10.1111/j.1365-
2834.2009.00995.x

220



Bruce, J., & Wong, I. (2001). Parenteral drug administration errors by nursing staff on an
acute medical admissions ward during day duty. Drug Safety, 24(11), 855-862.
https://doi.org/10.2165/00002018-200124110-00006

Cacace, Ettelt, Mays, & Nolte. (2013). Assessing quality in cross-country comparisons of
health systems and policies: Towards a set of generic quality criteria. Health Policy,
112(1-2), 156-162. https://doi.org/10.1016/j.healthpol.2013.03.020

Calabrese, A. D., Erstad, B. L., Brandl, K., Barletta, J. F., Kane, S. L., & Sherman, D. S.
(2001). Medication administration errors in adult patients in the ICU. Intensive Care
Medicine, 27(10), 1592-1598. https://doi.org/10.1007/s001340101065

Campbell, M. J., Ajulious, S., & Altman, D. G. (1995). Estimating sample sizes for binary ,
ordered categorical , and continuous outcomes in two group comparisons. BMJ, 311,
1145-1148.

Campino, A., Lopez-Herrera, M. C., Lopez-de-Heredia, I., & Valls-I-Soler, A. (2008).
Medication errors in a neonatal intensive care unit. Influence of observation on the
error rate. Acta Paediatrica (Oslo, Norway : 1992), 97(11), 1591-1594.
https://doi.org/10.1111/j.1651-2227.2008.00982.x

Care Quality Commission. (2020). Training and competency for medicines optimisation in
adult social care. https://www.cqc.org.uk/guidance-providers/adult-social-

care/training-competency-medicines-optimisation-adult-social-care

Carlton, G., & Blegen, M. A. (2006). Medication-related errors: a literature review of
incidence and antecedents. Annual Review of Nursing Research, 24, 19-38.
https://doi.org/10.1891/0739-6686.24.1.19

Categorizing Medication Errors Algorithm in Color | NCC MERP. (n.d.). Retrieved May 1,

2020, from https://www.nccmerp.org/categorizing-medication-errors-algorithm-color

CDC. (2019). Guidelines for Environmental Infection Control in Health-Care Facilities
Recommendations of CDC and the Healthcare Infection Control Practices Advisory
Committee (HICPAC).

Celikkayalar, E., Myllyntausta, M., Grissinger, M., & Airaksinen, M. (2016). Adapting and

221



remodelling the US Institute for Safe Medication Practices’ Medication Safety Self-
Assessment tool for hospitals to be used to support national medication safety
initiatives in Finland. International Journal of Pharmacy Practice, 24(4), 262-270.
https://doi.org/10.1111/ijpp.12238

Chang, Y. K., & Mark, B. A. (2009). Antecedents of severe and nonsevere medication
errors. Journal of Nursing Scholarship, 41(1), 70-78. https://doi.org/10.1111/].1547-
5069.2009.01253.x

Choi, 1., Lee, S.-M., Flynn, L., Kim, C.-M,, Leeg, S., Kim, N.-K., & Suh, D.-C. (2016).
Incidence and treatment costs attributable to medication errors in hospitalized patients.
Research in Social & Administrative Pharmacy : RSAP, 12(3), 428-437.
https://doi.org/10.1016/j.sapharm.2015.08.006

Choo, J., Johnston, L., & Manias, E. (2014). Effectiveness of an electronic inpatient
medication record in reducing medication errors in Singapore. Nursing & Health
Sciences, 16(2), 245-254. https://doi.org/10.1111/nhs.12078

Choo, S., Sulaiman, C. Z., & Omar, A. (2017). Effects of sharing information on drug
administration errors in pediatric wards : a pre — post intervention study. Therapeutics
and Clinical Risk Management, 13, 345-353.

Cohen, J. (1988). Statistical Power Analysis for the Behavioral Sciences (Lawrence

Erlbaum Associates (Ed.); Second Edi, Vol. 66). Lawrence Erlbaum Associates.

Cohen, M. R. (2007). The Institute of Medicine report, preventing medication errors:
Another good day. American Journal of Health-System Pharmacy, 64(14 Supplement
9), S1-S2. https://doi.org/10.2146/ajhp070189

Cohen, Manion, & Morrison. (2007). Research Methods in Education. In Contemporary
Education Dialogue (6th ed., Vol. 3, Issue 2). Taylor & Francis Group.
https://doi.org/10.1177/0973184913411116

Cohen, Smetzer, J. L., & Vaida, A. J. (2018). ASHP guidelines on preventing medication
errors in hospitals: Advancing medication safety to the next level. American Journal
of Health-System Pharmacy, 75(19), 1444-1445. https://doi.org/10.2146/ajhp180283

222



Collins English Dictionary. (2020). Error definition and meaning | Collins English
Dictionary. https://www.collinsdictionary.com/dictionary/english/error

Commission, E. (2014). The Commission’s Second Report to the Council on the
implementation of Council Recommendation 2009/C 151/01 on patient safety,
including the prevention and control of healthcare associated infections (Issue June).
http://ec.europa.eu/health/patient_safety/docs/ec_2ndreport_ps_implementation_en.pd
f

Cooper, D. (1998). Improving safety culture: A practical guide. In Leadership &
Organization Development Journal. John Wiley & Sons Ltd.
https://doi.org/10.1108/10dj.1998.19.6.347.1

Cousins, D., Gerrett, D., Richards, N., & Jadeja, M. M. (2015). Initiatives to identify and
mitigate medication errors in England. Drug Safety, 38(4), 349-357.
https://doi.org/10.1007/s40264-015-0270-3

Cousins, Gerrett, & Warner. (2012). A review of medication incidents reported to the
National Reporting and Learning System in England and Wales over 6 years (2005-
2010). British Journal of Clinical Pharmacology, 74(4), 597-604.
https://doi.org/10.1111/j.1365-2125.2011.04166.x

Cousins, Sabatier, Begue, Schmitt, & Hoppe-Tichy. (2005). Medication errors in
intravenous drug preparation and administration: a multicentre audit in the UK,
Germany and France. Quality & Safety in Health Care, 14(3), 190-195.
https://doi.org/10.1136/gshc.2003.006676

Crane, J., & Crane, F. G. (2006). Preventing medication errors in hospitals through a
systems approach and technological innovation: a prescription for 2010. Hospital
Topics, 84(4), 3-8. https://doi.org/10.3200/HTPS.84.4.3-8

Davis, R. M., & Pless, B. (2001). BMIJ bans “accidents”. In BMJ (Clinical research ed.)
(Vol. 322, Issue 7298, pp. 1320-1321). https://doi.org/10.1136/bmj.322.7298.1320

de Castro, A F, Oliveira, J. P., & Rodrigues, M. C. S. (2019). Anti-infective medication
administration errors by dose omission [Erro de administragédo de medicamentos anti-

infeciosos por omissdo de doses]. ACTA Paulista de Enfermagem, 32(6), 667-673.
223



https://doi.org/10.1590/1982-0194201900092

de Castro, Alaide Francisca, Pereira Oliveira, J., & Soares Rodrigues, M. C. (2019). Anti-
infective medication administration errors by dose omission. Acta Paulista de
Enfermagem, 32(6), 667—673. https://doi.org/10.1590/1982-0194201900092

Dean, B., & Barber, N. (2001). Validity and reliability of observational methods for
studying medication administration errors. American Journal of Health-System
Pharmacy, 58(1), 54-59. https://doi.org/10.1093/ajhp/58.1.54

Dean, B., Schachter, M., Vincent, C., & Barber, N. (2002). Prescribing errors in hospital
inpatients: Their incidence and clinical significance. Quality and Safety in Health
Care, 11(4), 340-344. https://doi.org/10.1136/ghc.11.4.340

Dean, & Barber. (2001). Validity and reliability of observational methods for studying
medication administration errors. American Journal of Health-System Pharmacy,
58(1), 54-59. https://doi.org/10.1093/ajhp/58.1.54

Dean, Bryony, & Barber, N. (2000). The effects of a patients > own drugs scheme on the
incidence and severity of medication administration errors. Int J Pharm Pract, 8, 209—
216.

Di Muzio, M., Dionisi, S., Di Simone, E., Cianfrocca, C., Muzio, F. D. 1., Fabbian, F.,
Barbiero, G., Tartaglini, D., & Giannetta, N. (2019). Can nurses’ shift work jeopardize
the patient safety? A systematic review. European Review for Medical and
Pharmacological Sciences, 23(10), 4507-4519.
https://doi.org/10.26355/eurrev_201905_17963

Donaldson, N., Aydin, C., Fridman, M., & Foley, M. (2014). Improving medication
administration safety: using naive observation to assess practice and guide
improvements in process and outcomes. Journal for Healthcare Quality : Official
Publication of the National Association for Healthcare Quality, 36(6), 58-68.
https://doi.org/10.1111/jhg.12090

Drach-Zahavy, A., & Pud, D. (2010). Learning mechanisms to limit medication
administration errors. Journal of Advanced Nursing, 66(4), 794-805.
https://doi.org/10.1111/j.1365-2648.2010.05294.x

224



Elden, N. M. K., & Ismail, A. (2016). The Importance of Medication Errors Reporting in
Improving the Quality of Clinical Care Services. Global Journal of Health Science,
8(8), 54510. https://doi.org/10.5539/gjhs.v8n8p243

Elliott, R. A., Camacho, E., Jankovic, D., Sculpher, M. J., & Faria, R. (2021). Economic
analysis of the prevalence and clinical and economic burden of medication error in
England. BMJ Quality & Safety, 30(2), 96-105. https://doi.org/10.1136/bmjgs-2019-
010206

Elnour, A. A., Ellahham, N. H., & Al Qassas, H. I. (2008). Raising the awareness of
inpatient nursing staff about medication errors. Pharmacy World & Science : PWS,
30(2), 182-190. https://doi.org/10.1007/s11096-007-9163-6

EMA. (2015). Good practice guide on recording , coding , reporting and assessment of

medication errors (Issue August).

Enns, E., & Shapovalova, M. (2015). Psycho-Pedagogical Model of Students’ Professional
Consciousness Development. Procedia - Social and Behavioral Sciences, 214(June),
385-392. https://doi.org/10.1016/j.sbspro.2015.11.670

Erdfelder, E., Faul, F., & Buchner, A. (1996). GFOWER: A general power analysis
program. Behavior Research Methods, Instruments, and Computers, 28(1), 1-11.
https://doi.org/10.3758/BF03203630

Escriva Gracia, J., Brage Serrano, R., & Fernandez Garrido, J. (2019). Medication errors
and drug knowledge gaps among critical-care nurses: A mixed multi-method study.
BMC Health Services Research, 19(1), 1-10. https://doi.org/10.1186/s12913-019-
4481-7

European Commission Directorate-General for Health and Consumers (DG SANCO).
(2014). Patient Safety and Quality of Care (Special Eurobarometer 411).

https://ec.europa.eu/commfrontoffice/publicopinion/archives/ebs/ebs 411 en.pdf

European Medicines Agency. (2013). Tackling medication errors : European Medicines
Agency workshop calls for coordinated EU approach Proposals to improve reporting
and prevention of medication errors are made.

https://www.ema.europa.eu/en/documents/press-release/tackling-medication-errors-

225



european-medicines-agency-workshop-calls-coordinated-eu-approach_en.pdf

Fahimi, F., Ariapanah, P., Faizi, M., Shafaghi, B., Namdar, R., & Ardakani, M. T. (2008).
Errors in preparation and administration of intravenous medications in the intensive
care unit of a teaching hospital: an observational study. Australian Critical Care :
Official Journal of the Confederation of Australian Critical Care Nurses, 21(2), 110—
116. https://doi.org/10.1016/j.aucc.2007.10.004

Fasolino, T. (2009). Nursing-related factors influencing medication error incidence on
medical surgical units. [University of South Carolina].
http://web.b.ebscohost.com/ehost/detail/detail ?vid=0&sid=b4c77346-04f1-4088-ac73-
363fc4b4389f%40pdc-v-
sessmgr04&bdata=JnNpdGU9ZWhvc3QthGI2ZQ%3D%3D#AN=109854012&db=rz
h

Faul, F., Erdefelder, E., Lang, A.-G., & Buchner, A. (2007). G*Power 3: A flexible
statistical power analysis program for the social, behavioral, and biomedical sciences.
Journal of Behavior Research Methods, 39(2), 175-191.

FDA. (2019). Working to Reduce Medication Errors.
https://www.fda.gov/drugs/information-consumers-and-patients-drugs/working-

reduce-medication-errors

Feleke, Mulatu, M. A. M. A,, Yesmaw, Y. S,, Feleke, S. A. S. A., Mulatu, M. A. M. A,
Yesmaw, Y. S., Feleke, Mulatu, M. A. M. A., Yesmaw, Y. S., Feleke, S. A. S. A,,
Mulatu, M. A. M. A, & Yesmaw, Y. S. (2015). Medication administration error:
Magnitude and associated factors among nurses in Ethiopia. BMC Nursing, 14(1), 1-8.
https://doi.org/10.1186/s12912-015-0099-1

Feleke, Mulatu, & Yesmaw. (2015). Medication administration error: Magnitude and
associated factors among nurses in Ethiopia. BMC Nursing, 14(1).
https://doi.org/10.1186/512912-015-0099-1

Ferner, R. E., & Aronson, J. K. (2006). Clarification of terminology in medication errors:
definitions and classification. Drug Safety, 29(11), 1011-1022.
https://doi.org/10.2165/00002018-200629110-00001

226



Ferreira De Almeida E Borges, L., Rocha, L. A., Nunes, M. J., Pinto, P., & Filho, G.
(2012). Low Compliance to Handwashing Program and High Nosocomial Infection in
a Brazilian Hospital. Interdisciplinary Perspectives on Infectious Diseases, 2012.
https://doi.org/10.1155/2012/579681

Finnish Ministry of Social Affairs and Health. (2009). Safe Pharmacotherapy. National
Guide for Pharmacotherapy in Social and Health Care.
https://julkaisut.valtioneuvosto.fi/bitstream/handle/10024/72817/URN%3ANBN%3Af
i-fe201504225336.pdf?sequence=1

Flynn, Barker, Pepper, Bates, & Mikeal. (2002). Comparison of methods for detecting
medication errors in 36 hospitals and skilled-nursing facilities. American Journal of
Health-System Pharmacy, 59(5), 436-446. https://doi.org/10.1093/ajhp/59.5.436

Flynn, Barker, Pepper, Bates, Mikeal, Flynn, E. A. E. A. A., Barker, K. N., Pepper, G. A.
G. A, Bates, D. W. D. W., & Mikeal, R. L. R. L. L. (2002). Comparison of methods
for detecting medication errors in 36 hospitals and skilled-nursing facilities. American
Journal of Health-System Pharmacy, 59(5), 436-446.
https://doi.org/10.1093/ajhp/59.5.436

Flynn, E., & Pepper, G. A. (2003). Observation method of detecting medication errors.
June 2014.

Franklin, B.D., Jacklin, A., & Barber, N. (2008). The impact of an electronic prescribing
and administration system on the safety and quality of medication administration.
International Journal of Pharmacy Practice, 16(6), 375-379.
https://doi.org/10.1211/ijpp.16.6.0006

Franklin, Bryony Dean, O’Grady, K., Donyai, P., Jacklin, A., & Barber, N. (2007). The
impact of a closed-loop electronic prescribing and administration system on
prescribing errors, administration errors and staff time: A before-and-after study.
Quality and Safety in Health Care, 16(4), 279-284.
https://doi.org/10.1136/qshc.2006.019497

Freeman, T. (2006). “Best practice” in focus group research: Making sense of different

views. Journal of Advanced Nursing, 56(5), 491-497. https://doi.org/10.1111/j.1365-

227



2648.2006.04043.x

Frith, Anderson, E. F., Tseng, F., & Fong, E. A. (2012). Nurse staffing is an important
strategy to prevent medication errors in community hospitals. Nursing Economics,
30(5), 288-294.

Gharekhani, A., Kanani, N., Khalili, H., & Dashti-Khavidaki, S. (2014). Frequency, types,
and direct related costs of medication errors in an academic nephrology ward in Iran.
Renal Failure, 36(8), 1268-1272. https://doi.org/10.3109/0886022X.2014.934650

Giannetta, N., Dionisi, S., Cassar, M., Trapani, J., Renzi, E., Di Simone, E., & Muzio, M.
D. 1. (2020). Measuring knowledge, attitudes and behavior of nurses in medication
management: cross-cultural comparisons in Italy and Malta. European Review for
Medical and Pharmacological Sciences, 24(9), 5167-5175.
https://doi.org/10.26355/eurrev_202005 21212

Glanzmann, C., Frey, B., Meier, C. R., & Vonbach, P. (2015). Analysis of medication
prescribing errors in critically ill children. European Journal of Pediatrics, 174(10),
1347-1355. https://doi.org/10.1007/s00431-015-2542-4

Glasser, W. (1998). Choice Theory Basics: The perceived world and the perceptual system.
https://lo.unisa.edu.au/mod/book/view.php?id=454028&chapterid=74018

Gleeson, L. L., Tobin, L., O’Brien, G. L., Crowley, E. K., Delaney, A., O’Mahony, D., &
Byrne, S. (2020). Safety culture in a major accredited Irish university teaching
hospital: a mixed methods study using the safety attitudes questionnaire. Irish Journal
of Medical Science. https://doi.org/10.1007/s11845-020-02228-0

Gold, M. S., Gidudu, J., Erlewyn-Lajeunesse, M., & Law, B. (2010). Can the Brighton
Collaboration case definitions be used to improve the quality of Adverse Event
Following Immunization (AEFI) reporting? Vaccine, 28(28), 4487-4498.
https://doi.org/10.1016/j.vaccine.2010.04.041

Golder, S., Loke, Y. K., Wright, K., & Norman, G. (2016). Reporting of Adverse Events in
Published and Unpublished Studies of Health Care Interventions: A Systematic
Review. PLoS Medicine, 13(9), e1002127.
https://doi.org/10.1371/journal.pmed.1002127

228



Goldspiel, B., Hoffman, J. M., Griffith, N. L., Goodin, S., DeChristoforo, R., Montello, C.
M., Chase, J. L., Bartel, S., & Patel, J. T. (2015). ASHP Guidelines on Preventing
Medication Errors with Chemotherapy and Biotherapy. American Journal of Health-
System Pharmacy, 72(8), e6-e35. https://doi.org/10.2146/sp150001

Grasso, B. (2007). Medication Errors in Psychiatric Care: Journal of Pharmaceutical
Finance, Economics & Policy, 15(4), 73-108. https://doi.org/10.1300/J371v15n04_04

Gravetter, F. J., & Forzano, L. B. (2012). Research Methods for the Behavioral Sciences
(Wadsworth (Ed.); 4th ed.). Wadsworth.

Hakonsen, H., Hopen, H. S., Abelsen, L., Ek, B., & Toverud, E.-L. (2010). Generic
substitution: a potential risk factor for medication errors in hospitals. Advances in
Therapy, 27(2), 118-126. https://doi.org/10.1007/s12325-010-0007-8

Hallgren, K. (2012). Computing Inter-Rater Reliability for Observational Data: An
Overview and Tutorial. Tutor Quant Methods Psychol., 8(1), 23-24.
https://doi.org/10.1093/carcin/9.8.1355

Han, P. Y., Coombes, I. D., & Green, B. (2005). Factors predictive of intravenous fluid
administration errors in Australian surgical care wards. Quality and Safety in Health
Care, 14(3), 179-184. https://doi.org/10.1136/gshc.2004.010728

Héarkéanen, Ahonen, Kervinen, Turunen, & Vehvildinen-Julkunen. (2015). The factors
associated with medication errors in adult medical and surgical inpatients: a direct
observation approach with medication record reviews. Scandinavian Journal of
Caring Sciences, 29(2), 297-306. https://doi.org/10.1111/scs.12163

Héarkéanen, Luokkaméki, Saano, Saastamoinen, & Vehvildinen-Julkunen. (2020).
Identifying Risk Areas of Medication Administration Process for Developing an
Interactive Three-Dimensional Game Intervention. CIN - Computers Informatics
Nursing, 38(10), 524-533. https://doi.org/10.1097/CIN.0000000000000661

Hérkénen, M., Vehvildinen-Julkunen, K., Murrells, T., Rafferty, A. M., & Franklin, B. D.
(2019). Medication administration errors and mortality: Incidents reported in England
and Wales between 2007-2016. Research in Social and Administrative Pharmacy,
15(7), 858-863. https://doi.org/10.1016/j.sapharm.2018.11.010

229



Harkanen, Marja. (2014). Medication-related adverse outcomes and contributing factors

among hospital patients. University of Eastern Finland.

Hérkénen, Saano, S., & Vehvildinen-Julkunen, K. (2017a). Using incident reports to inform
the prevention of medication administration errors. In Journal of Clinical Nursing
(Vol. 26, Issues 21-22, pp. 3486-3499). https://doi.org/10.1111/jocn.13713

Hérkénen, Saano, S., & Vehvildinen-Julkunen, K. (2017b). Using incident reports to inform
the prevention of medication administration errors. Journal of Clinical Nursing,
26(21-22), 3486-3499. https://doi.org/10.1111/jocn.13713

Héarkéanen, Turunen, H., Saano, S., & Vehvildinen-Julkunen, K. (2013). Medication errors:
what hospital reports reveal about staff views. Nursing Management (Harrow,
London, England : 1994), 19(10), 32-37.
http://www.ncbi.nlm.nih.gov/pubmed/23577563

Hérké&nen, Turunen, & Vehvildinen-Julkunen. (2020). Differences between Methods of
Detecting Medication Errors: A Secondary Analysis of Medication Administration
Errors Using Incident Reports, the Global Trigger Tool Method, and Observations.
Journal of Patient Safety, 16(2), 168-176.
https://doi.org/10.1097/PTS.0000000000000261

Hérkénen, Vehvildinen-Julkunen, Murrells, Paananen, Franklin, & Rafferty. (2020). The
Contribution of Staffing to Medication Administration Errors: A Text Mining
Analysis of Incident Report Data. Journal of Nursing Scholarship, 52(1), 113-123.
https://doi.org/10.1111/jnu.12531

Héarkéanen, Vehvilainen-Julkunen, Murrells, Rafferty, & Franklin. (2019). Medication
administration errors and mortality: Incidents reported in England and Wales between
2007-2016. Research in Social and Administrative Pharmacy, 15(7), 858-863.
https://doi.org/10.1016/j.sapharm.2018.11.010

Hartel, M. J., Staub, L. P., Rdder, C., & Eggli, S. (2011). High incidence of medication
documentation errors in a Swiss university hospital due to the handwritten prescription
process. BMC Health Services Research, 11, 199. https://doi.org/10.1186/1472-6963-
11-199

230



Hassink, J., Jansen, M., & Helmons, P. (2012). Effects of bar code-assisted medication
administration (BCMA) on frequency, type and severity of medication administration
errors: A review of the literature. European Journal of Hospital Pharmacy, 19(5),
489-494. https://doi.org/10.1136/ejhpharm-2012-000058

Haw, C., Stubbs, J., & Dickens, G. L. (2014). Barriers to the reporting of medication
administration errors and near misses: an interview study of nurses at a psychiatric
hospital. Journal of Psychiatric and Mental Health Nursing, 21(9).
https://doi.org/10.1111/jpm.12143

Haw, Stubbs, & Dickens. (2007). An observational study of medication administration
errors in old-age psychiatric inpatients. International Journal for Quality in Health
Care, 19(4), 210-216. https://doi.org/10.1093/intghc/mzm019

Hayward, R. A., Asch, S. M., Hogan, M. M., Hofer, T. P., & Kerr, E. A. (2005). Sins of
omission: Getting too little medical care may be the greatest threat to patient safety.
Journal of General Internal Medicine, 20(8), 686-691. https://doi.org/10.1111/}.1525-
1497.2005.0152.x

Hellstrém, L. M., Bondesson, A., Héglund, P., & Eriksson, T. (2012). Errors in medication
history at hospital admission: prevalence and predicting factors. BMC Clinical
Pharmacology, 12, 9. https://doi.org/10.1186/1472-6904-12-9

Helmons, P. J., Dalton, A. J., & Daniels, C. E. (2012). Effects of a direct refill program for
automated dispensing cabinets on medication-refill errors. American Journal of
Health-System Pharmacy : AJHP : Official Journal of the American Society of Health-
System Pharmacists, 69(19), 1659-1664. https://doi.org/10.2146/ajhp110503

Helmons, P. J., Wargel, L. N., & Daniels, C. E. (2009). Effect of bar-code-assisted
medication administration on medication administration errors and accuracy in
multiple patient care areas. In American Journal of Health-System Pharmacy (\Vol. 66,
Issue 13, pp. 1202-1210). https://doi.org/10.2146/ajhp080357

Hemingway, S., Mccann, T., Baxter, H., Smith, G., Burgess-Dawson, R., & Dewhirst, K.
(2015). The perceptions of nurses towards barriers to the safe administration of

medicines in mental health settings. International Journal of Nursing Practice, 21(6),

231



733-740. https://doi.org/10.1111/ijn.12266

Hernandez Martinez, Morales Perez, M., Colin Gomez, D. P., Paredes Garcia, P., Toledo
Vigueras, ., Gutierrez Garcia, M., Toledo Vigueras, E., Patricio Irineo, F., & Sanchez
Raodriguez, 1. (2015). Economic Impact of the Detection of Medication Errors in
Oncological Patients with Afebrile Neutropenia in a Cancer Hospital. Value in
Health : The Journal of the International Society for Pharmacoeconomics and

Outcomes Research, 18(7), A442. https://doi.org/10.1016/j.jval.2015.09.1087

Herring, R., Desai, T., & Caldwell, G. (2011). Quality and safety at the point of care: How
long should a ward round take? Clinical Medicine, Journal of the Royal College of
Physicians of London, 11(1), 20-22. https://doi.org/10.7861/clinmedicine.11-1-20

Hicks, R W, & Becker, S. C. (2006). An overview of intravenous-related medication
administration errors as reported to MEDMARX®, a national medication error-
reporting program. Journal of Infusion Nursing, 29(1), 20—27.
https://doi.org/10.1097/00129804-200601000-00005

Hicks, Rodney W., Cousins, D. D., & Williams, R. L. (2004). Selected medication-error
data from USP’s MEDMARX program for 2002. American Journal of Health-System
Pharmacy, 61(10), 993-1000.

Hu, S. (2014). Study Population. In A. C. Michalos (Ed.), Encyclopedia of Quality of Life
and Well-Being Research (pp. 6412-6414). Springer Netherlands.
https://doi.org/10.1007/978-94-007-0753-5_2893

Hughes, R., & Blegen, M. (2008). Medication Administration Safety. Patient Safety and
Quality: An Evidence-Based Handbook for Nurses.
http://www.ncbi.nlm.nih.gov/pubmed/21328757

Hutton, B., Moher, D., & Cameron, C. (2015). The PRISMA extension statement. In
Annals of Internal Medicine (Vol. 163, Issue 7, pp. 566-567). American College of
Physicians. https://doi.org/10.7326/L.15-5144-2

Institute of Medicine. (2007). Preventing Medication Errors (P. Aspden, J. Wolcott, J. L.
Bootman, & L. R. Cronenwett (Eds.)). The National Academies Press.
https://doi.org/10.17226/11623

232



Jain, S., Basu, S., & Parmar, V. R. (2009). Medication errors in neonates admitted in
intensive care unit and emergency department. Indian Journal of Medical Sciences,
63(4), 145-151. https://doi.org/10.4103/0019-5359.50763

Jasemi, M., Aazami, S., Hemmati maslak pak, M., Habibzadeh, H., & Esmaeili Zabihi, R.
(2019). Factors affecting conscience-based nursing practices: A qualitative study.
Nursing Ethics, 26(5), 1350-1360. https://doi.org/10.1177/0969733018761173

JBI. (2020). Development of a scoping review protocol - JBI Manual for Evidence
Synthesis.
https://wiki.jbi.global/display/MANUAL/11.2+Development+of+a+scoping+review+
protocol

Jersild, A. T. ., & Meigs, M. F. . (1939). Direct Observation as a Research Method. Review
of Educational Research, 9(5), 472-482.

Jheeta, S., & Franklin, B. D. (2017). The impact of a hospital electronic prescribing and
medication administration system on medication administration safety: An
observational study. BMC Health Services Research, 17(1), 1-10.
https://doi.org/10.1186/s12913-017-2462-2

Joosten, H., Drion, I., Boogerd, K. J., van der Pijl, E. V, Slingerland, R. J., Slaets, J. P. J.,
Jansen, T. J., Schwantje, O., Gans, R. O. B., & Bilo, H. J. G. (2013). Optimising drug
prescribing and dispensing in subjects at risk for drug errors due to renal impairment:
improving drug safety in primary healthcare by low eGFR alerts. BMJ Open, 3(1).
https://doi.org/10.1136/bmjopen-2012-002068

Kahn, K. L. (1995). Above All “Do No Harm” How Shall We Avoid Errors in Medicine?
JAMA: The Journal of the American Medical Association, 274(1), 75-76.
https://doi.org/10.1001/jama.1995.03530010089040

Kalisch, B. J., & Xie, B. (2014). Errors of Omission : Missed Nursing Care. \Western
Journal of Nursing Research, 36(7), 875-890.
https://doi.org/10.1177/0193945914531859

Kallio, H., Pietild, A. M., Johnson, M., & Kangasniemi, M. (2016). Systematic

methodological review: developing a framework for a qualitative semi-structured

233



interview guide. Journal of Advanced Nursing, 72(12), 2954-2965.
https://doi.org/10.1111/jan.13031

Kavanagh, A., & Donnelly, J. (2020). A Lean Approach to Improve Medication
Administration Safety by Reducing Distractions and Interruptions. J Nurs Care Qual,
35(4), 58-62.

Keers, R.N., Williams, S. D., Cooke, J., & Ashcroft, D. M. (2015). Understanding the
causes of intravenous medication administration errors in hospitals: A qualitative
critical incident study. BMJ Open, 5(3). https://doi.org/10.1136/bmjopen-2014-005948

Keers, Richard N., Williams, S. D., Cooke, J., Walsh, T., & Ashcroft, D. M. (2014). Impact
of Interventions Designed to Reduce Medication Administration Errors in Hospitals:
A Systematic Review. Drug Safety, 37(5), 317-332. https://doi.org/10.1007/s40264-
014-0152-0

Keers, Williams, Cooke, & Ashcroft. (2013a). Causes of medication administration errors
in hospitals: A systematic review of quantitative and qualitative evidence. Drug
Safety, 36(11), 1045-1067. https://doi.org/10.1007/s40264-013-0090-2

Keers, Williams, Cooke, Walsh, & Ashcroft. (2014). Impact of interventions designed to
reduce medication administration errors in hospitals: A systematic review. Drug
Safety, 37(5), 317-332. https://doi.org/10.1007/s40264-014-0152-0

Keers, Williams, S., Cooke, J., & Ashcroft, D. (2013b). Prevalence and nature of
medication administration errors in health care settings: A systematic review of direct
observational evidence. Annals of Pharmacotherapy, 47(2), 237-256.
https://doi.org/10.1345/aph.1R147

Keers, Williams, S. D., Cooke, J., & Ashcroft, D. M. (2013c). Causes of medication
administration errors in hospitals: A systematic review of quantitative and qualitative
evidence. Drug Safety, 36(11), 1045-1067. https://doi.org/10.1007/s40264-013-0090-
2

Kennedy, A. G., & MacLean, C. D. (2004). Clinical inertia: errors of omission in drug
therapy. American Journal of Health-System Pharmacy : AJHP : Official Journal of
the American Society of Health-System Pharmacists, 61(4), 401-404.

234



http://www.ncbi.nlm.nih.gov/pubmed/15011771

Khalil, H., Peters, M., Godfrey, C. M., Mcinerney, P., Soares, C. B., & Parker, D. (2016).
An Evidence-Based Approach to Scoping Reviews. Worldviews on Evidence-Based
Nursing, 13(2), 118-123. https://doi.org/10.1111/wvn.12144

Khalili, H., Farsael, S., Rezaee, H., & Dashti-Khavidaki, S. (2011). Role of clinical
pharmacists’ interventions in detection and prevention of medication errors in a
medical ward. International Journal of Clinical Pharmacy, 33(2), 281-284.
https://doi.org/10.1007/s11096-011-9494-1

Khawaldeh, & Wazaify. (2018). Intravenous cancer chemotherapy administration errors:
An observational study at referral hospital in Jordan. European Journal of Cancer
Care, 27(4). https://doi.org/10.1111/ecc.12863

Kim, & Bates. (2013). Medication administration errors by nurses: Adherence to
guidelines. Journal of Clinical Nursing, 22(3—4), 590-598.
https://doi.org/10.1111/j.1365-2702.2012.04344 .x

Kim, J., & Bates, D. W. (2012). Medication administration errors by nurses: adherence to
guidelines. Journal of Clinical Nursing, 22(3-4), 590-598.
https://doi.org/10.1111/j.1365-2702.2012.04344.x

Kim, Kim, Y. M., & Kang, S.-W. (2016). A survey and multilevel analysis of nursing unit
tenure diversity and medication errors. Journal of Nursing Management, 24(5), 634—
645. https://doi.org/10.1111/jonm.12366

King, B., Ndoen, E., & Borland, R. (2018). Smokers’ risk perceptions and misperceptions
of cigarettes, e-cigarettes and nicotine replacement therapies. Drug and Alcohol
Review, 37(6), 810-817. https://doi.org/10.1111/dar.12829

Kirkwood, B., & Sterne, J. (2003). Calculation of required sample size. Essential medical
statistics (B. Kirkwood & J. Sterne (Eds.); 2nd ed.). Blackwell Science.
http://libraryl.nida.ac.th/termpaper6/sd/2554/19755.pdf

Kiwanuka, F., e Nanyonga, R. C., Sak-Dankosky, N., Muwanguzi, P. A., & Kvist, T.

(2020). Nursing leadership styles and their impact on intensive care unit quality

235



measures — An Integrative review. Journal of Nursing Management, jonm.13151.
https://doi.org/10.1111/jonm.13151

Kohn, Corrigan, & Donaldson. (1999). To Err Is Human: Building a Safer Health System.
National Academy Press. https://doi.org/10.1017/S095026880100509X

Kohn, Corrigan, & Donaldson. (2000). To Err is Human: Building a Safer Health System
(L. T. Kohn, J. M. Corrigan, & M. S. Donaldson (Eds.)).
https://doi.org/10.17226/9728

Koper, D., Kamenski, G., Flamm, M., Bohmdorfer, B., & Sonnichsen, A. (2013).
Frequency of medication errors in primary care patients with polypharmacy. Family
Practice, 30(3), 313-319. https://doi.org/10.1093/fampra/cms070

Koren, G., Barzilay, Z., & Modan, M. (1983). Errors in computing drug doses. Canadian
Medical Association Journal, 129(7), 721-723.

Korstjens, 1., & Moser, A. (2018). Practical guidance to qualitative research. Part 3:
Sampling, data collection, and analysis. European Journal of General Practice, 24(1),
9-18. https://doi.org/10.1080/13814788.2017.1375091

Krzyzaniak, N., & Bajorek, B. (2016). Medication safety in neonatal care: a review of
medication errors among neonates. Therapeutic Advances in Drug Safety, 7(3), 102—
119. https://doi.org/10.1177/2042098616642231

Kuitunen, T., Kuisma, P., & Hoppu, K. (2008). Medication errors made by health care
professionals. Analysis of the Finnish Poison Information Centre data between 2000
and 2007. European Journal of Clinical Pharmacology, 64(8), 769-774.
https://doi.org/10.1007/s00228-008-0496-4

Kumar, R. (2005). Research Methodology (Second). Sage Publications.

Kunac, D. L., & Tatley, M. V. (2011). Detecting medication errors in the New Zealand
pharmacovigilance database: a retrospective analysis. Drug Safety, 34(1), 59-71.
https://doi.org/10.2165/11539290-000000000-00000

Lark, M. E., Kirkpatrick, K., & Chung, K. C. (2018). Patient Safety Movement: History
and Future Directions. The Journal of Hand Surgery, 43(2), 174-178.

236



https://doi.org/10.1016/j.jhsa.2017.11.006

Lassetter, J. H., & Warnick, M. L. (2003). Medical errors, drug-related problems, and
medication errors: a literature review on quality of care and cost issues. Journal of
Nursing Care Quality, 18(3), 175-181; quiz 182-183.
http://www.ncbi.nlm.nih.gov/pubmed/12856901

Lawton, R., Carruthers, S., Gardner, P., Wright, J., & McEachan, R. R. C. (2012).
Identifying the latent failures underpinning medication administration errors: an
exploratory study. Health Services Research, 47(4), 1437-1459.
https://doi.org/10.1111/j.1475-6773.2012.01390.x

Leape, L. L. (2009). Errors in medicine. Clinica Chimica Acta, 404(1), 2-5.
https://doi.org/10.1016/j.cca.2009.03.020

Leape, L. L., Bates, D. W., Cullen, D. J., Cooper, J., Demonaco, H. J., Gallivan, T.,
Hallisey, R., lves, J., Laird, N., Laffel, G., Nemeskal, R., Petersen, L. A., Porter, K.,
Servi, D., Shea, B. F., Small, S. D., Sweitzer, B. J., Thompson, B. T., & Vander Vliet,
M. (1995). Systems Analysis of Adverse Drug Events. JAMA: The Journal of the
American Medical Association, 274(1), 35-43.
https://doi.org/10.1001/jama.1995.03530010049034

Lehr, R. (1992). Sixteen S-squared over D-squared: A relation for crude sample size
estimates. Statistics in Medicine, 11(8), 1099-1102.
https://doi.org/10.1002/sim.4780110811

Leonard, M., Graham, S., & Bonacum, D. (2004). The human factor: The critical
importance of effective teamwork and communication in providing safe care. Quality
and Safety in Health Care, 13(SUPPL. 1), 85-91.
https://doi.org/10.1136/qshc.2004.010033

Leone, R., Moretti, U., D’Incau, P., Conforti, A., Magro, L., Lora, R., & Velo, G. (2013).
Effect of pharmacist involvement on patient reporting of adverse drug reactions: first
Italian study. Drug Safety, 36(4), 267-276. https://doi.org/10.1007/s40264-013-0028-8

Lisby, M., Nielsen, L. P., Brock, B., & Mainz, J. (2012). How should medication errors be

defined? Development and test of a definition. Scandinavian Journal of Public Health,

237



40(2), 203-210. https://doi.org/10.1177/1403494811435489

Lisby, Marianne, Nielsen, L. P., & Mainz, J. A. N. (2005). Errors in the medication
process : frequency , type , and potential. 17(1), 15-22.

Lisby, Nielsen, L. P., Brock, B., & Mainz, J. (2010). How are medication errors defined? A
systematic literature review of definitions and characteristics. International Journal
for Quality in Health Care : Journal of the International Society for Quality in Health
Care, 22(6), 507-518. https://doi.org/10.1093/intghc/mzq059

Lisby, Nielsen, & Mainz. (2005). Errors in the medication process: Frequency, type, and
potential clinical consequences. International Journal for Quality in Health Care,
17(1), 15-22. https://doi.org/10.1093/intghc/mzi015

Manias, E., Kusljic, S., & Wu, A. (2020). Interventions to reduce medication errors in adult
medical and surgical settings: a systematic review. Therapeutic Advances in Drug
Safety, 11. https://doi.org/10.1177/2042098620968309

Manias, Elizabeth, Cranswick, N., Newall, F., Rosenfeld, E., Weiner, C., Williams, A.,
Wong, I. C. K., Borrott, N., Lai, J., & Kinney, S. (2019). Medication error trends and
effects of person-related, environment-related and communication-related factors on
medication errors in a paediatric hospital. Journal of Paediatrics and Child Health,
55(3), 320-326. https://doi.org/10.1111/jpc.14193

Manias, Elizabeth, Kinney, S., Cranswick, N., Williams, A., & Borrott, N. (2014).
Interventions to reduce medication errors in pediatric intensive care. The Annals of
Pharmacotherapy, 48(10), 1313-1331. https://doi.org/10.1177/1060028014543795

Manias, Kinney, Cranswick, Williams, & Borrott. (2014). Interventions to reduce
medication errors in pediatric intensive care. The Annals of Pharmacotherapy, 48(10),
1313-1331. https://doi.org/10.1177/1060028014543795

Marini, S. D., & Hasman, A. (2009). Impact of BCMA on medication errors and patient
safety: a summary. Studies in Health Technology and Informatics, 146, 439-444.
http://www.ncbi.nlm.nih.gov/pubmed/19592882

Mark, B. A., & Belyea, M. (2009). Nurse staffing and medication errors: cross-sectional or

238



longitudinal relationships? Research in Nursing & Health, 32(1), 18-30.
https://doi.org/10.1002/nur.20305

Martyn, J. A., Paliadelis, P., & Perry, C. (2019). The safe administration of medication:
Nursing behaviours beyond the five-rights. Nurse Education in Practice, 37, 109-114.
https://doi.org/10.1016/j.nepr.2019.05.006

McBride-Henry, K., & Foureur, M. (2007). A secondary care nursing perspective on
medication administration safety. Journal of Advanced Nursing (Wiley-Blackwell),
60(1), 58-66. https://doi.org/10.1111/j.1365-2648.2007.04378.x

McCarney, R., Warner, J., lliffe, S., Van Haselen, R., Griffin, M., & Fisher, P. (2007). The
Hawthorne Effect: A randomised, controlled trial. BMC Medical Research
Methodology, 7, 1-8. https://doi.org/10.1186/1471-2288-7-30

McDowell, S. E., Ferner, H. S., & Ferner, R. E. (2009). The pathophysiology of medication
errors: How and where they arise. British Journal of Clinical Pharmacology, 67(6),
605-613. https://doi.org/10.1111/j.1365-2125.2009.03416.x

McLafferty, I. (2004). Focus group interviews as a data collecting strategy. Journal of
Advanced Nursing, 48(2), 187-194. https://doi.org/10.1111/j.1365-2648.2004.03186.x

McLeod. (2013). Medication administration processes and systems. UCL, School of
Pharmacy.

McLeod, Ahmed, Z., Barber, N., & Franklin, B. D. B. D. D. (2014). A national survey of
inpatient medication systems in English NHS hospitals. BMC Health Services
Research, 14(1), 1-11. https://doi.org/10.1186/1472-6963-14-93

McLeod, Barber, N., Dean Franklin, B., Barber, Dean Franklin, Barber, N., & Dean
Franklin, B. (2013). Methodological variations and their effects on reported
medication administration error rates. BMJ Quality and Safety, 22(4), 278-289.
https://doi.org/10.1136/bmjgs-2012-001330

McLeod, M. C., Barber, N., & Dean Franklin, B. (2013). Methodological variations and
their effects on reported medication administration error rates. BMJ Quality and
Safety, 22(4), 278-289. https://doi.org/10.1136/bmjgs-2012-001330

239



Mejia, G., Saiz-Rodriguez, M., Gomez de Olea, B., Ochoa, D., & Abad-Santos, F. (2020).
Urgent Hospital Admissions Caused by Adverse Drug Reactions and Medication
Errors—A Population-Based Study in Spain. Frontiers in Pharmacology, 11(May), 1-
9. https://doi.org/10.3389/fphar.2020.00734

Metsélg, E., & Vaherkoski, U. (2014). Medication errors in elderly acute care--a systematic
review. Scandinavian Journal of Caring Sciences, 28(1), 12-28.
https://doi.org/10.1111/scs.12034

Miljkovi¢, N., Gibbons, N., Batista, A., Fitzpatrick, R. W., Underhill, J., & Horak, P.
(2019). Results of EAHP’s 2018 Survey on Medicines Shortages. European Journal of
Hospital Pharmacy , 26(2), 60—65. https://doi.org/10.1136/ejhpharm-2018-001835

Miller, A. D., Piro, C. C., Rudisill, C. N., Bookstaver, B., Bair, J. D., & Bennett, C. L.
(2010). Medication Safety Nighttime and Weekend Medication Error Rates in an
Inpatient Pediatric Population. Ann Pharmacofher, 44, 1739-1746.

MINISTRY OF HEALTH, C. (2021). Patients” Rights Commission. MINISTRY OF
HEALTH, Cyprus.
https://www.moh.gov.cy/moh/moh.nsf/page46_en/page46_en?OpenDocument

Mira, J. J., Lorenzo, S., Carrillo, I., Ferrus, L., Silvestre, C., Astier, P., Iglesias-Alonso, F.,
Maderuelo, J. A., Pérez-Pérez, P., Torijano, M. L., Zavala, E., Scott, S. D., Aibar, C.,
Angles, R., Aranaz, J., Bonilla, A., Bustinduy, A. J., Crespillo, C., Fidel, S. G, ...
Vitaller, J. (2017). Lessons learned for reducing the negative impact of adverse events
on patients, health professionals and healthcare organizations. International Journal
for Quality in Health Care, 29(4), 450-460. https://doi.org/10.1093/intghc/mzx056

Mitchell, P. H. (2008). Defining Patient Safety and Quality Care. In Patient Safety and
Quality: An Evidence-Based Handbook for Nurses. Agency for Healthcare Research
and Quiality (US). http://www.ncbi.nlm.nih.gov/pubmed/21328780

Mohammadi, A., Hanifi, N., & Varjoshani, N. J. (2020). The relationship amongst nurses’
perceived organizational justice, work consciousness, and responsibility. Nursing
Ethics, 27(3), 701-713. https://doi.org/10.1177/0969733019897768

Moody, R. F., Pesut, D. J., & Harrington, C. F. (2006). Creating safety culture on nursing

240



units: Human performance and organizational system factors that make a difference.
Journal of Patient Safety, 2(4), 198-206.
https://doi.org/10.1097/01.jps.0000242978.40424.24

Morimoto, Sakuma, Matsui, Kuramoto, Toshiro, Murakami, Fukui, Saito, Hiraide, & Bates.
(2011). Incidence of Adverse Drug Events and Medication Errors in Japan: the JADE
Study. Journal of General Internal Medicine, 26(2), 148-153.
https://doi.org/10.1007/s11606-010-1518-3

Mougeot, F., Occelli, P., Buchet-poyau, K., Robelet, M., Michel, P., Michel, P., Jourdain,
A., Pham, T., Occelli, P., Buchet-poyau, K., Robelet, M., Jourdain, A., & Pham, T.
(2017). The emergence of patient safety in France. Santé Publique, 29(6).

Munn, Z., Peters, M. D. J., Stern, C., Tufanaru, C., McArthur, A., & Aromataris, E. (2018).
Systematic review or scoping review? Guidance for authors when choosing between a
systematic or scoping review approach. BMC Medical Research Methodology, 18(1),
143. https://doi.org/10.1186/s12874-018-0611-x

Murphy, A. P., Bentur, H., Dolan, C., Bugembe, T., Gill, A., & Appleton, R. (2014).
Outpatient anti-epileptic drug prescribing errors in a Children’s Hospital: an audit and
literature review. Seizure, 23(9), 786—791.
https://doi.org/10.1016/j.seizure.2014.06.010

National Board of Health and Welfare. (2020). Act for safer healthcare National Action

Plan for Increased Patient Safety in Swedish. www.socialstyrelsen.se

National Coordinating Council for Medication Error Reporting and Prevention, N. (2020).
About Medication Errors. NCCMERRP. https://www.nccmerp.org/about-medication-

errors

NCC MERP. (2021). About Medication Errors | NCC MERP.

https://www.nccmerp.org/about-medication-errors

Nedveédova, D., Dusova, B., & JaroSova, D. (2017). Job satisfaction of midwives: A
literature review. Central European Journal of Nursing and Midwifery, 8(2), 650-656.
https://doi.org/10.15452/CEIJNM.2017.08.0014

241



Nguyen, H.-T., Pham, H.-T., Vo, D.-K., Nguyen, T.-D., van den Heuvel, E. R., Haaijer-
Ruskamp, F. M., & Taxis, K. (2014). The effect of a clinical pharmacist-led training
programme on intravenous medication errors: a controlled before and after study. BMJ
Quality & Safety, 23(4), 319-324. https://doi.org/10.1136/bmjgs-2013-002357

Nichols, Thériault-Dubé, Touzin, Delisle, Lebel, Bussieres, Bailey, & Collin. (2009a). Risk
perception and reasons for noncompliance in pharmacovigilance: A qualitative study
conducted in Canada. Drug Safety, 32(7), 579-590. https://doi.org/10.2165/00002018-
200932070-00004

Nichols, V., Thériault-Dubé, I., Touzin, J., Delisle, J.-F., Lebel, D., Bussiéres, J.-F., Bailey,
B., & Collin, J. (2009b). Risk perception and reasons for noncompliance in
pharmacovigilance: a qualitative study conducted in Canada. Drug Safety, 32(7), 579—
590. http://www.ncbi.nlm.nih.gov/pubmed/19530744

Niemann, Bertsche, A., Meyrath, D., Koepf, E. D., Traiser, C., Seebald, K., Schmitt, C. P.,
Hoffmann, G. F., Haefeli, W. E., & Bertsche, T. (2015). A prospective three-step
intervention study to prevent medication errors in drug handling in paediatric care.
Journal of Clinical Nursing, 24(1-2), 101-114. https://doi.org/10.1111/jocn.12592

Niemann, Bertsche, A., Meyrath, D., Koepf, E. D., Traiser, C., Seebald, K., Schmitt, C. P.,
Hoffmann, G. F., Haefeli, W. E., Bertsche, T., Niemann, D., Bertsche, A., Meyrath,
D., Koepf, E. D., Traiser, C., Seebald, K., Schmitt, C. P., Hoffmann, G. F., Haefeli, W.
E., ... Bertsche, T. (2015). A prospective three-step intervention study to prevent
medication errors in drug handling in paediatric care. Journal of Clinical Nursing,
24(1-2), 101-114. https://doi.org/10.1111/jocn.12592

Noguchi, C., Sakuma, M., Ohta, Y., Bates, D. W., & Morimoto, T. (2016). Prevention of
Medication Errors in Hospitalized Patients: The Japan Adverse Drug Events Study.
Drug Safety, 39(11), 1129-1137. https://doi.org/10.1007/s40264-016-0458-1

Olsen, S., Neale, G., Schwab, K., Psaila, B., Patel, T., Chapman, E. J., & Vincent, C.
(2007). Hospital staff should use more than one method to detect adverse events and
potential adverse events: incident reporting, pharmacist surveillance and local real-

time record review may all have a place. Quality & Safety in Health Care, 16(1), 40—

242



44, https://doi.org/10.1136/gshc.2005.017616

Pal, S. N., Duncombe, C., Falzon, D., & Olsson, S. (2013). WHO Strategy for Collecting
Safety Data in Public Health Programmes: Complementing Spontaneous Reporting
Systems. Drug Safety, 36(2), 75-81. https://doi.org/10.1007/s40264-012-0014-6

Pandya, C., Clarke, T., Scarsella, E., Alongi, A., Amport, S. B., Hamel, L., & Dougherty,
D. (2019). Ensuring effective care transition communication: Implementation of an
electronic medical record—based tool for improved cancer treatment handoffs between
clinic and infusion nurses. Journal of Oncology Practice, 15(5), E480-E489.
https://doi.org/10.1200/JOP.18.00245

Papastavrou, E., & Andreou, P. (2012). Exploring sensitive nursing issues through focus

group approaches. Health Science Journal, 6(2), 186—-200.

Papastavrou, E., Andreou, P., & Vryonides, S. (2014). The hidden ethical element of
nursing care rationing. Nursing Ethics, 21(5), 583-593.
https://doi.org/10.1177/0969733013513210

Parry, A. M., Barriball, K. L., & While, A. E. (2015). Factors contributing to Registered
Nurse medication administration error: A narrative review. International Journal of
Nursing Studies, 52(1), 403—-420. https://doi.org/10.1016/j.ijnurstu.2014.07.003

Patient Safety Network. (2020). Medication Administration Errors | PSNet.

https://psnet.ahrg.gov/primer/medication-administration-errors

Pazan, F., & Wehling, M. (2021). Polypharmacy in older adults: a narrative review of
definitions, epidemiology and consequences. European Geriatric Medicine, 1, 3.
https://doi.org/10.1007/s41999-021-00479-3

Peltomaa, K. (2012). James Reason: patient safety, human error, and Swiss cheese.
Interview by Karolina Peltomaa and Duncan Neuhauser. Quality Management in
Health Care, 21(1), 59-63. https://doi.org/10.1097/QMH.0b013e3182418294

Pelzang, R., & Hutchinson, A. M. (2020). How is patient safety understood by healthcare
professionals? the case of Bhutan. Journal of Patient Safety, 16(1), 106-109.
https://doi.org/10.1097/PTS.0000000000000450

243



Pepper, G. (2008). Medication Errors in Nursing Homes: Journal of Pharmaceutical
Finance, Economics & Policy, 16(1), 5-133. https://doi.org/10.1300/J371v16n01_03

Pérula de Torres, L. A., Pulido Ortega, L., Pérula de Torres, C., Gonzélez Lama, J., Olaya
Caro, 1., Ruiz Moral, R., & Grupo corporativo Estudio ATEM-AP. (2014). [Efficacy
of motivational interviewing for reducing medication errors in chronic patients over 65
years with polypharmacy: Results of a cluster randomized trial]. Medicina Clinica,
143(8), 341-348. https://doi.org/10.1016/j.medcli.2013.07.032

Peters, M. D. J., Godfrey, C. M., Khalil, H., Mclnerney, P., Parker, D., & Soares, C. B.
(2015). Guidance for conducting systematic scoping reviews. International Journal of
Evidence-Based Healthcare, 13(3), 141-146.
https://doi.org/10.1097/XEB.0000000000000050

Peters, M. D. J., Marnie, C., Tricco, A. C., Pollock, D., Munn, Z., Alexander, L.,
Mclnerney, P., Godfrey, C. M., & Khalil, H. (2020). Updated methodological
guidance for the conduct of scoping reviews. JBI Evidence Synthesis, 18(10), 2119—
2126. https://doi.org/10.11124/IBIES-20-00167

Petrenko, M. A. (2014). The professional consciousness development model. Open Science
Journal of Education, 2(6), 66—72.

Pham, M. T., Raji¢, A., Greig, J. D., Sargeant, J. M., Papadopoulos, A., & Mcewen, S. A.
(2014). A scoping review of scoping reviews: advancing the approach and enhancing
the consistency. https://doi.org/10.1002/jrsm.1123

Pierson, S., Hansen, R., Greene, S., Williams, C., Akers, R., Jonsson, M., & Carey, T.
(2007). Preventing medication errors in long-term care: results and evaluation of a
large scale web-based error reporting system. Quality & Safety in Health Care, 16(4),
297-302. https://doi.org/10.1136/qshc.2007.022483

Popescu, A., Currey, J., & Botti, M. (2011). Multifactorial Influences on and Deviations
from Medication Administration Safety and Quality in the Acute Medical/Surgical
Context. Worldviews on Evidence-Based Nursing, 8(1), 15-24.
https://doi.org/10.1111/j.1741-6787.2010.00212.x

Prakash, V., Koczmara, C., Savage, P., Trip, K., Stewart, J., McCurdie, T., Cafazzo, J. A.,
244



& Trbovich, P. (2014). Mitigating errors caused by interruptions during medication
verification and administration: interventions in a simulated ambulatory chemotherapy
setting. BMJ Quality & Safety, 23(11), 884-892. https://doi.org/10.1136/bmjqgs-2013-
002484

Procter, S., Griffiths, L., Fanning, A., Wallman, L., & Loveday, H. P. (2017). Scoping the
role and education needs of practice nurses in London. Primary Health Care Research
and Development, 18(4), 316-332. https://doi.org/10.1017/S1463423617000093

Ramirez, Martin, A., Villan, Y., Lorente, M., Ojeda, J., Moro, M., Vara, C., Avenza, M.,
Domingo, M. J., Alonso, P., Asensio, M. J., Blazquez, J. A., Hernandez, R., Frias, J.,
& Frank, A. (2018). Effectiveness and limitations of an incident-reporting system
analyzed by local clinical safety leaders in a tertiary hospital: Prospective evaluation
through real-time observations of patient safety incidents. Medicine, 97(38), e125009.
https://doi.org/10.1097/MD.0000000000012509

Rao, A. K., Luckman, E., Wise, M. E., MacCannell, T., Blythe, D., Lin, Y., Xia, G.,
Drobeniuc, J., Noble-Wang, J., Arduino, M. J., Thompson, N. D., Patel, P. R., &
Wilson, L. E. (2013). Outbreak of hepatitis C virus infections at an outpatient
hemodialysis facility: the importance of infection control competencies. Nephrology

Nursing Journal : Journal of the American Nephrology Nurses’ Association, 40(2).

Raschi, E., Poluzzi, E., Salvo, F., Koci, A., Suling, M., Antoniazzi, S., Perina, L., Hazell,
L., Moretti, U., Sturkenboom, M., Garbe, E., Pariente, A., & De Ponti, F. (2016). The
Contribution of National Spontaneous Reporting Systems to Detect Signals of
Torsadogenicity: Issues Emerging from the ARITMO Project. Drug Safety, 39(1), 59—
68. https://doi.org/10.1007/s40264-015-0353-1

Reason. (2000). Human error: Models and management. British Medical Journal,
320(7237), 768-770. https://doi.org/10.1136/bmj.320.7237.768

Reason, J. (1990). Human Error. Cambridge University Press.
https://doi.org/10.1017/CB09781139062367

Reason, J. (2002). Combating omission errors through task analysis and good reminders.
Quality and Safety in Health Care, 11(1), 40-44. https://doi.org/10.1136/ghc.11.1.40

245



Reason, James. (2000). Human error: Models and management. British Medical Journal,
320(7237), 768-770. https://doi.org/10.1136/bm;.320.7237.768

Reinke, L., Ozbay, Y., Dieperink, W., & Tulleken, J. E. (2015). The effect of chronotype
on sleepiness, fatigue, and psychomotor vigilance of ICU nurses during the night shift.
Intensive Care Medicine, 41(4), 657—666. https://doi.org/10.1007/s00134-015-3667-7

Rishoej, Lai Nielsen, H., Strzelec, S. M., Fritsdal Refer, J., Allermann Beck, S., Gramstrup,
H. M., Thybo Christesen, H., Juel Kjeldsen, L., Hallas, J., & Almarsdaottir, A. B.
(2018). Qualitative exploration of practices to prevent medication errors in neonatal
intensive care units: a focus group study. Therapeutic Advances in Drug Safety, 9(7),
343-353. https://doi.org/10.1177/2042098618771541

Ritchie, J., & Lewis, J. (2004). Qualitative Research Practice. In Sage Publications. Sage
Publications. https://doi.org/10.18352/jsi.39

Rodriguez-Gonzalez, C. G., Herranz-Alonso, A., Martin-Barbero, M. L., Duran-Garcia, E.,
Durango-Limarquez, M. I., Hernandez-Sampelayo, P., & Sanjurjo-Saez, M. (2012).
Prevalence of medication administration errors in two medical units with automated
prescription and dispensing. Journal of the American Medical Informatics Association,
19(1), 72—-78. https://doi.org/10.1136/amiajnl-2011-000332

Rodriguez Vargas, B., Delgado Silveira, E., Iglesias Peinado, 1., & Bermejo Vicedo, T.
(2016). Prevalence and risk factors for medication reconciliation errors during hospital
admission in elderly patients. International Journal of Clinical Pharmacy, 38(5),
1164-1171. https://doi.org/10.1007/s11096-016-0348-8

Ruesink, W. G. (1980). Introduction to Sampling Theory (pp. 61-78). Springer, New York,
NY. https://doi.org/10.1007/978-1-4612-9998-1_3

Runciman, W., Hibbert, P., Thomson, R., Schaaf, T. V. A. N. D. E. R., Sherman, H., &
Lewalle, P. (2009). Towards an International Classification for Patient Safety : key
concepts and terms. 21(1), 18-26.

Saedder, E. A., Brock, B., Nielsen, L. P., Bonnerup, D. K., & Lisby, M. (2014). Identifying
high-risk medication : a systematic literature review. 637—645.

https://doi.org/10.1007/s00228-014-1668-z
246



Safholm, S., Bondesson, A., & Modig, S. (2019). Medication errors in primary health care
records; a cross-sectional study in Southern Sweden. BMC Family Practice, 20(1),
110. https://doi.org/10.1186/s12875-019-1001-0

Salazar, J. A., Poon, I., & Nair, M. (2007). Clinical consequences of polypharmacy in
elderly: Expect the unexpected, think the unthinkable. Expert Opinion on Drug Safety,
6(6), 695—704. https://doi.org/10.1517/14740338.6.6.695

Sale, J., Lohfeld, L., & Brazil, K. (2002). Revisiting the Quantitative-Qualitative Debate:
Implications for Mixed-Methods Research. Annals of Operations Research, 36(1), 43—
53. https://doi.org/10.1023/A

Salmasi, S., Khan, T. M., Hong, Y. H., Ming, L. C., & Wong, T. W. (2015). Medication
Errors in the Southeast Asian Countries: A Systematic Review. PloS One, 10(9),
e0136545. https://doi.org/10.1371/journal.pone.0136545

Salvi, F., Rossi, L., Lattanzio, F., & Cherubini, * Antonio. (2016). Is polypharmacy an
independent risk factor for adverse outcomes after an emergency department visit?
Internal and Emergency Medicine, 12. https://doi.org/10.1007/s11739-016-1451-5

Samsiah, A., Othman, N., Jamshed, S., Hassali, M. A., & Wan-Mohaina, W. M. (2016).
Medication errors reported to the National Medication Error Reporting System in
Malaysia: a 4-year retrospective review (2009 to 2012). European Journal of Clinical
Pharmacology, 72(12), 1515-1524. https://doi.org/10.1007/s00228-016-2126-x

Sasso, L., Bagnasco, A., Catania, G., Zanini, M., Aleo, G., & Watson, R. (2019). Push and
pull factors of nurses’ intention to leave. Journal of Nursing Management, 27(5), 946—
954. https://doi.org/10.1111/jonm.12745

Scheepers, R. A. (2017). Physicians’ professional performance: an occupational health
psychology perspective. Perspectives on Medical Education, 6(6), 425-428.
https://doi.org/10.1007/s40037-017-0382-9

Schiff, G. D., Amato, M. G., Eguale, T., Boehne, J. J., Wright, A., Koppel, R., Rashidee, A.
H., Elson, R. B., Whitney, D. L., Thach, T.-T., Bates, D. W., & Seger, A. C. (2015).
Computerised physician order entry-related medication errors: analysis of reported

errors and vulnerability testing of current systems. BMJ Quality & Safety, 24(4), 264—
247



271. https://doi.org/10.1136/bmjgs-2014-003555

Schneider, A., Wehler, M., & Weigl, M. (2019). Effects of work conditions on provider
mental well-being and quality of care: A mixed-methods intervention study in the
emergency department. BMC Emergency Medicine, 19(1), 1-13.
https://doi.org/10.1186/s12873-018-0218-x

Schroers, G., Ross, J. G., & Moriarty, H. (2020). Nurses’ Perceived Causes of Medication
Administration Errors: A Qualitative Systematic Review. Joint Commission Journal
on Quality and Patient Safety. https://doi.org/10.1016/j.jcjq.2020.09.010

Schutijser, Klopotowska, J. E. E., Jongerden, I., Spreeuwenberg, P., Wagner, C., De
Bruijne, M., Schutijser, Klopotowska, Jongerden, Spreeuwenberg, Wagner, & De
Bruijne. (2018). Nurse compliance with a protocol for safe injectable medication
administration: Comparison of two multicentre observational studies. BMJ Open, 8(1).
https://doi.org/10.1136/bmjopen-2017-019648

Sears, K., & Goodman, W. M. (2012). Risk factors for increased severity of paediatric
medication administration errors. Healthcare Policy = Politiques de Sante, 8(1), 109-
126. http://www.ncbi.nlm.nih.gov/pubmed/23968607

Sears, K., O’Brien-Pallas, L., Stevens, B., & Murphy, G. T. (2013a). The relationship
between the nursing work environment and the occurrence of reported paediatric
medication administration errors: a pan canadian study. Journal of Pediatric Nursing,
28(4), 351-356. https://doi.org/10.1016/j.pedn.2012.12.003

Sears, K., O’Brien-Pallas, L., Stevens, B., & Murphy, G. T. (2016). The Relationship
Between Nursing Experience and Education and the Occurrence of Reported Pediatric
Medication Administration Errors. Journal of Pediatric Nursing, 31(4), e283-e290.
https://doi.org/10.1016/j.pedn.2016.01.003

Sears, O’Brien-Pallas, L., Stevens, B., & Murphy, G. T. (2013b). The Relationship
Between the Nursing Work Environment and the Occurrence of Reported Paediatric
Medication Administration Errors: A Pan Canadian Study. Journal of Pediatric
Nursing, 28(4), 351-356. https://doi.org/10.1016/j.pedn.2012.12.003

Sears, O’Brien-Pallas, L., Stevens, B., & Murphy, G. T. (2016). The Relationship Between

248



Nursing Experience and Education and the Occurrence of Reported Pediatric
Medication Administration Errors. Journal of Pediatric Nursing, 31(4), e283-90.
https://doi.org/10.1016/j.pedn.2016.01.003

Seligman, M. E., & Csikszentmihalyi, M. (2000). Positive psychology. An introduction.
The American Psychologist, 55(1), 5-14. https://doi.org/10.1037/0003-066X.55.1.5

Seston, E. M., Ashcroft, D. M., Lamerton, E., Harper, L., & Keers, R. N. (2019).
Evaluating the implementation and impact of a pharmacy technician-supported
medicines administration service designed to reduce omitted doses in hospitals: A
qualitative study. BMC Health Services Research, 19(1).
https://doi.org/10.1186/s12913-019-4146-6

Shawahna, R., Abbas, A., & Ghanem, A. (2019). Medication transcription errors in
hospitalized patient settings: A consensual study in the Palestinian nursing practice.
BMC Health Services Research, 19(1), 1-12. https://doi.org/10.1186/s12913-019-
4485-3

Shawahna, R., Masri, D., Al-Gharabeh, R., Deek, R., Al-Thayba, L., & Halaweh, M.
(2016). Medication administration errors from a nursing viewpoint: a formal
consensus of definition and scenarios using a Delphi technique. Journal of Clinical
Nursing, 25(3-4), 412-423. https://doi.org/10.1111/jocn.13062

Singh, H., Petersen, L. A., & Thomas, E. J. (2006). Understanding diagnostic errors in
medicine: a lesson from aviation. Quality & Safety in Health Care, 15(3), 159-164.
https://doi.org/10.1136/qshc.2005.016444

Sirriyeh, R., Lawton, R., Gardner, P., & Armitage, G. (2010). Coping with medical error: A
systematic review of papers to assess the effects of involvement in medical errors on
healthcare professionals’ psychological well-being. Quality and Safety in Health Care,
19(6), 1-9. https://doi.org/10.1136/qshc.2009.035253

Sneck, S., Saarnio, R., Isola, A., & Boigu, R. (2016). Medication competency of nurses
according to theoretical and drug calculation online exams: A descriptive
correlational study. Nurse Education Today, 36, 195-201.
https://doi.org/10.1016/j.nedt.2015.10.006

249



Spranca, Minsk, & Baron. (1991). Omission and commission in judgment and choice.
Journal of Experimental Social Psychology, 27, 76-105.

https://www.sas.upenn.edu/~baron/papers.htm/oc.html

Square, B. (2013). Medication administration processes and systems — exploring effects of
systems-based variation on the safety of medication administration in the UK National
Health Service. March.

Squires, M., Tourangeau, A., Spence Laschinger, H. K., & Doran, D. (2010). The link
between leadership and safety outcomes in hospitals. Journal of Nursing Management,
18(8), 914-925. https://doi.org/10.1111/j.1365-2834.2010.01181.x

Sutherland, A., Phipps, D. L., Tomlin, S., & Ashcroft, D. M. (2019). Mapping the
prevalence and nature of drug related problems among hospitalised children in the
United Kingdom: A systematic review. BMC Pediatrics, 19(1), 1-15.
https://doi.org/10.1186/s12887-019-1875-y

Tang, F.-1., Sheu, S.-J.,, Yu, S., Weli, I.-L., & Chen, C.-H. (2007). Nurses relate the
contributing factors involved in medication errors. Journal of Clinical Nursing, 16(3),
447-457. https://doi.org/10.1111/j.1365-2702.2005.01540.x

Tanti, A., Serracino-Inglott, A., & Borg, J. J. (2015). Designing a national combined
reporting form for adverse drug reactions and medication errors. Eastern
Mediterranean Health Journal = La Revue de Sante de La Mediterranee Orientale =
Al-Majallah Al-Sihhiyah Li-Sharqg Al-Mutawassit, 21(4), 246-255.
http://www.ncbi.nlm.nih.gov/pubmed/26077519

Tarig, R. A., Vashisht, R., Sinha, A., & Scherbak, Y. (2020). Medication Dispensing Errors
And Prevention. In StatPearls. StatPearls Publishing.
http://www.ncbi.nlm.nih.gov/pubmed/30085607

Taxis, K., & Barber, N. (2003). Ethnographic study of incidence and severity of
intravenous drug errors. BMJ, 326(March), 4-7.

Tenhunen, M. L., Tanner, E. K., & Dahlen, R. (2014). Outcomes of a quality improvement
project for educating nurses on medication administration and errors in nursing homes.

Journal of Continuing Education in Nursing, 45(7), 306-311.
250



https://doi.org/10.3928/00220124-20140528-02

The Institute for Patient Safety. (2009). The Institute for Patient Safety (IfPS).

https://www.ifpsbonn.de/welcome?set_language=en

The Joint Commission. (2020). National Patient Safety Goals.
https://www.jointcommission.org/standards/national-patient-safety-goals/hospital-
national-patient-safety-goals/

The Patient Safety Movement. (2021). About the Patient Safety Movement. Patient Safety

Movement. https://patientsafetymovement.org/about/

Thomas, Donohue-Porter, P., & Stein Fishbein, J. (2017). Impact of Interruptions,
Distractions, and Cognitive Load on Procedure Failures and Medication
Administration Errors. Journal of Nursing Care Quality, 32(4), 309-317.
https://doi.org/10.1097/NCQ.0000000000000256

Tong, A., Sainsbury, P., & Craig, J. (2007). Consolidated criteria for reporting qualitative
research (COREQ): A 32-item checklist for interviews and focus groups. International
Journal for Quality in Health Care, 19(6), 349-357.
https://doi.org/10.1093/intghc/mzm042

Tranchard, F., Hein, C., Lacombe, J., Villars, H., Montastruc, J.-L., & Despas, F. (2016).
Medication errors and look-alike tablets: the splitting issue. Pharmacoepidemiology
and Drug Safety, 25(9), 1002-1003. https://doi.org/10.1002/pds.4063

Trbovich, P., Prakash, V., Stewart, J., Trip, K., & Savage, P. (2010). Interruptions during
the delivery of high-risk medications. Journal of Nursing Administration, 40(5), 211—
218. https://doi.org/10.1097/NNA.0b013e3181da4047

Tricco, A. C., Antony, J., Zarin, W., Strifler, L., Ghassemi, M., Ivory, J., Perrier, L.,
Hutton, B., Moher, D., & Straus, S. E. (2015). A scoping review of rapid review
methods. BMC Medicine, 13(1). https://doi.org/10.1186/s12916-015-0465-6

Tricco, A. C., Lillie, E., Zarin, W., O’Brien, K. K., Colquhoun, H., Levac, D., Moher, D.,
Peters, M. D. J., Horsley, T., Weeks, L., Hempel, S., Akl, E. A., Chang, C.,
McGowan, J., Stewart, L., Hartling, L., Aldcroft, A., Wilson, M. G., Garritty, C., ...

251



Straus, S. E. (2018). PRISMA Extension for Scoping Reviews (PRISMA-ScR):
Checklist and Explanation. Annals of Internal Medicine, 169(7), 467.
https://doi.org/10.7326/M18-0850

Truter, A., Schellack, N., & Meyer, J. C. (2017). Identifying medication errors in the
neonatal intensive care unit and paediatric wards using a medication error checklist
at a tertiary academic hospital in Gauteng , South Africa. 11(1).
https://doi.org/10.7196/SAJCH.2017.v11i1.1101

Veazie, Peterson, & Bourne. (2019). Implementation of High Reliability Organization
Principles. Washington (DC): Department of Veterans Affairs (US).
https://www.ncbi.nlm.nih.gov/books/NBK542883/

Vincent, C., Burnett, S., & Carthey, J. (2014). Safety measurement and monitoring in
healthcare: A framework to guide clinical teams and healthcare organisations in
maintaining safety. BMJ Quality and Safety, 23(8), 670-677.
https://doi.org/10.1136/bmjgs-2013-002757

Visscher, T. L. S., Lakerveld, J., Olsen, N., Kipers, L., Ramalho, S., Keaver, L., Brei, C.,
Bjune, J. I., Ezquerro, S., & Yumuk, V. (2017). Perceived Health Status: Is Obesity
Perceived as a Risk Factor and Disease? In Obesity Facts (Vol. 10, Issue 1, pp. 52—
60). S. Karger AG. https://doi.org/10.1159/000457958

Visweswaran, S., Mezger, J., Clermont, G., Hauskrecht, M., & Cooper, G. F. (2010).
Identifying Deviations from Usual Medical Care using a Statistical Approach. AMIA
... Annual Symposium Proceedings / AMIA Symposium. AMIA Symposium, 2010(1),
827-831.

Vuuren, van, W., Shea, C. E., & Schaaf, van der, T. W. (1997). The development of an

incident analysis tool for the medical field.

Wakefield, B. J., Uden-holman, T., & Wakefield, D. S. (2015). Development and
Validation of the Medication Administration Error Reporting Survey. International
Journal for Quality in Health Care, 25(4), 276-283.

Wakefield, D. S., Wakefield, B. J., Uden-Holman, T., Borders, T., Blegen, M., & Vaughn,

T. (1999). Understanding why medication administration errors may not be reported.

252



American Journal of Medical Quality, 14(2), 81-88.
https://doi.org/10.1177/106286069901400203

Wakefield, Wakefield, D. S. ;, Uden-Holman, T. ;, & Blegen, M. A. A. M. A. (1998).
Nurses’ perceptions of why medication administration errors occur. Medsurg
Nursing : Official Journal of the Academy of Medical-Surgical Nurses, 7(1), 39-44.
https://www.scopus.com/inward/record.uri?eid=2-s2.0-
0031992437&partneriD=40&md5=6767f2bfd1bfefc3a728e417603a4829

Walsh, Adams, W. G., Bauchner, H., Vinci, R. J., Chessare, J. B., Cooper, M. R., Hebert,
P. M., Schainker, E. G., & Landrigan, C. P. (2006). Medication Errors Related to
Computerized Order Entry for Children. PEDIATRICS, 118(5), 1872-1879.
https://doi.org/10.1542/peds.2006-0810

Walsh, Hansen, C. R., Sahm, L. J., Kearney, P. M., Doherty, E., & Bradley, C. P. (2017).
Economic impact of medication error: a systematic review. Pharmacoepidemiology
and Drug Safety, 26(5), 481-497. https://doi.org/10.1002/pds.4188

Walsh, K. E., Dodd, K. S., Seetharaman, K., Roblin, D. W., Herrinton, L. J., Von Worley,
A., Usmani, G. N., Baer, D., & Gurwitz, J. H. (2009). Medication errors among adults
and children with cancer in the outpatient setting. Journal of Clinical Oncology -
Official Journal of the American Society of Clinical Oncology, 27(6), 891-896.
https://doi.org/10.1200/JC0.2008.18.6072

Wang, Dong, Mauk, Li, Wan, Yang, Fang, Huan, Chen, & Hao. (2015). Nurses’ practice
environment and their job satisfaction: A study on nurses caring for older adults in
Shanghai. PLoS ONE, 10(9), 1-14. https://doi.org/10.1371/journal.pone.0138035

Warrick, C., Naik, H., Avis, S., Fletcher, P., Franklin, B. D., & Inwald, D. (2011). A
clinical information system reduces medication errors in paediatric intensive care.
Intensive Care Medicine, 37(4), 691-694. https://doi.org/10.1007/s00134-010-2126-8

Weingart, S. N., Toro, J., Spencer, J., Duncombe, D., Gross, A., Bartel, S., Miransky, J.,
Partridge, A., Shulman, L. N., & Connor, M. (2010). Medication errors involving oral
chemotherapy. Cancer, 116(10), 2455-2464. https://doi.org/10.1002/cncr.25027

Westbrook, J.1., Li, L., Raban, M. Z., Woods, A., Koyama, A. K., Baysari, M. T., Day, R.
253



0., McCullagh, C., Prgomet, M., Mumford, V., Wiggins, M., & White, L. (2020).
Associations between double-checking and medication administration errors: A direct
observational study of paediatric inpatients. BMJ Quality and Safety.
https://doi.org/10.1136/bmjqs-2020-011473

Westbrook, J.1., Woods, A., Rob, M. 1., Dunsmuir, W. T. M., & Day, R. O. (2010).
Association of interruptions with an increased risk and severity of medication
administration errors. Archives of Internal Medicine, 170(8), 683-690.
https://doi.org/10.1001/archinternmed.2010.65

Westbrook, Johanna I, Li, L., Lehnbom, E. C., Baysari, M. T., Braithwaite, J., Burke, R.,
Conn, C., & Day, R. O. (2015). What are incident reports telling us? A comparative
study at two Australian hospitals of medication errors identified at audit, detected by
staff and reported to an incident system. International Journal for Quality in Health
Care : Journal of the International Society for Quality in Health Care, 27(1), 1-9.
https://doi.org/10.1093/intghc/mzu098

Westbrook, Rob, M. 1., Woods, A., & Parry, D. (2011). Errors in the administration of
intravenous medications in hospital and the role of correct procedures and nurse
experience. BMJ Quality and Safety, 20(12), 1027-1034.
https://doi.org/10.1136/bmjgs-2011-000089

WHO. (2011). Patient Safety Summit. World Health Organization.
https://www.who.int/dg/lee/speeches/2005/patientsafety/en/

WHO. (2017a). Chapter 10: Controlling the spread of infectious diseases.

WHO. (2017b). Introductory online course for patient safety research. In World Health
Organization. World Health Organization.

http://www.who.int/patientsafety/research/online_course/en/

WHO. (2017c¢). Medication Safety in Polypharmacy. Technical Report. World Health
Organization. https://www.who.int/patientsafety/medication-safety/en/

WHO. (2017d). Medication Without Harm. World Health Organization.

https://www.who.int/patientsafety/medication-safety/en/

254



WHO. (2019). Patient Safety. https://www.who.int/news-room/fact-sheets/detail/patient-
safety

WHO. (2020). WHO/Europe | Patient safety - Data and statistics. World Health
Organization. https://www.euro.who.int/en/health-topics/Health-systems/patient-

safety/data-and-statistics
WHO. (2021). Global Patient Safety Action Plan 2021-2030.

Wilkins, K., & Shields, M. (2008). Correlates of medication error in hospitals. Health
Reports / Statistics Canada, Canadian Centre for Health Information = Rapports Sur
La Santé / Statistique Canada, Centre Canadien d’information Sur La Santé, 19(2), 7—
18.

Wilkinson, D., & Birmingham, P. (2003). Using Research Instruments. A Guide for
Researchers (F. Routledge (Ed.); First). Taylor & Francis e-Library.

Winning, A. M., Merandi, J. M., Lewe, D., Stepney, L. M. C., Liao, N. N., Fortney, C. A.,
& Gerhardt, C. A. (2018). The emotional impact of errors or adverse events on
healthcare providers in the NICU: The protective role of coworker support. Journal of
Advanced Nursing, 74(1), 172-180. https://doi.org/10.1111/jan.13403

Wondmieneh, Alemu, Tadele, & Demis. (2020). Medication administration errors and
contributing factors among nurses: A cross sectional study in tertiary hospitals, Addis
Ababa, Ethiopia. BMC Nursing, 19(1), 1-10. https://doi.org/10.1186/s12912-020-
0397-0

Wong, C. A., Cummings, G. G., & Ducharme, L. (2013). The relationship between nursing
leadership and patient outcomes: A systematic review update. Journal of Nursing
Management, 21(5), 709-724. https://doi.org/10.1111/jonm.12116

Wong, I. C. K., Wong, L. Y. L., & Cranswick, N. E. (2009). Minimising medication errors
in children. Archives of Disease in Childhood, 94(2), 161-164.
https://doi.org/10.1136/adc.2007.116442

World Health Organization. (2016). Medication Errors: Technical Series on Safer Primary

Care. http://www.ncbi.nlm.nih.gov/pubmed/21939098

255



World Health Organization. (2019). WHO | 10 facts on patient safety. In Who (Issue
REPORT).

http://www.who.int/features/factfiles/patient_safety/patient_safety facts/en/

Wu, A., Folkman, S., Mcphee, S., & Lo, B. (1991). Do House Officers Learn From Their
Mistakes? JAMA: The Journal of the American Medical Association, 265(16), 2089
2094. https://doi.org/10.1001/jama.1991.03460160067031

You, Choe, M.-H. H., Park, G.-O. G.-O. G. O., Kim, S.-H. S.-H. S.-H. H., Son, Y.-J. J. Y .-
J., You, Choe, M.-H. H., Park, G.-O. G.-O. G. O., Kim, S.-H. S.-H. S.-H. H., & Son,
Y.-J.J. Y.-J. (2015). Perceptions regarding medication administration errors among
hospital staff nurses of South Korea. International Journal for Quality in Health Care,
27(4), 276-283. https://doi.org/10.1093/intghc/mzv036

Yu, K. H., Nation, R. L., & Dooley, M. J. (2005). Multiplicity of medication safety terms,
definitions and functional meanings: when is enough enough? Qual Saf Health Care,
14, 358-363. https://doi.org/10.1136/gshc.2005.014159

Zhao, J., Zhang, X., Lan, Q., Wang, W., Cai, Y., Xie, X., Xie, J., & Zeng, Y. (2019).
Interruptions experienced by nurses during pediatric medication administration in
China: An observational study. Journal for Specialists in Pediatric Nursing, 24(4).
https://doi.org/10.1111/jspn.12265

Zhou, Wang, H., Jin, J., Feng, X., Huang, X., Zhao, X., & Zhu, L. (2015). Quality
improvements in decreasing medication administration errors made by nursing staff in
an academic medical center hospital: a trend analysis during the journey to Joint
Commission International accreditation and in the post-accreditation era. Therapeutics
and Clinical Risk Management, 11, 393. https://doi.org/10.2147/TCRM.S79238

Eritponog Enontiog tov I'eXY. (2021). Enitporog Emontiag tov ['€XY | Apuodiomnreg.
http://www.cas-commissioner-

gesy.gov.cy/casgesycom/casgesycom.nsf/page01b_gr/pageOla_gr?opendocument

256



Appendix I. Scoping Review Protocol

Prevalence, nature and associated factors of medication administration errors in adult

hospital wards: A Scoping Review Protocol

Abstract

Background: Medication administration errors (MAES) is a very common problem in hospital wards
as it negatively impacts the quality of the provided care, increase healthcare costs and poses a threat
for patients. Despite the different interventions implemented, still errors are detected during the
medication process, particularly during the administration phase of the process. In order to develop
targeted and effective measures to prevent errors and promote patient safety, first the magnitude of
the problem must be estimated and the underlying conditions contributing to errors must be identified
and addressed. In addition, the conditions associated with MAES maybe varied among different
healthcare settings, thus, interventions must be formulated appropriately so to specifically address the

particularities of each setting.

Objectives: To map the available evidence regarding the MAES prevalence, nature and associated
factors in adult hospital wards. The scoping review will also help to identify the different methods
and definitions used in previous research on MAEs. Thus, it will constitute a useful tool for informing

and guiding future research concerning the investigation of the MAEs problem in hospitals.

Methods and analysis: The relevant studies will be identified and examined using the Joanna Briggs
Institute methodological framework for scoping studies. A comprehensive search in 4 electronic
databases will be performed. The reference list of included studies will be screened for additional
studies. Two reviewers will independently review the extracted studies and after removing duplicates,
exclude those that do not meet the eligibility criteria identified in this protocol. Data extraction will
be done in parallel by the two review authors. Disagreements about study eligibility of the selected
articles will be discussed between the two reviewers until consensus is reached or by arbitration of a
third reviewer, if required. A data extraction form has been developed based on the Joanna Briggs
Institute recommendation template. The extracted data will be presented in a tabular form in

line with PRISMA-ScR reporting guidelines.
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Ethics and dissemination: This study does not require ethical approval since all data will be
collected from published literature. Findings will be submitted for publication to a scientific journal,

and disseminated as part of future medication safety workshops or conferences.

1. Introduction

Medication administration errors (MAEs) are common during drug administration to inpatients
(Hérkénenetal., 2019; Keers et al., 2013b). MAEs can be defined as “a deviation from the prescriber's
medication order as written on the patient's chart, manufacturers' preparation/administration
instructions, or relevant institutional policies” (Keers et al., 2013b). Errors in the medication process
can be viewed and classified as errors of omissions and errors of commission. Tasks executed or
completed incorrectly are regarded as commission errors (Hayward et al., 2005). Error of omission
can be defined as the failure to carry out all necessary steps in the performance of a task and is
probably the most common human error (Kennedy & MacLean, 2004; J. Reason, 2002). Previous
studies defined omission in drug therapy as the failure to administer an ordered dose or a prescribed
drug (K N Barker et al., 2002; Haw et al., 2007; Marianne Lisby et al., 2005). However, additional
types of omission do exist, like deviations from the basic infection prevention and safety regulations
(Keersetal., 2013b; Kim & Bates, 2012; J. Reason, 2002). Deviations have been described as outliers,
exceptions, or aberrations and represent actions that deviate from protocols intended to uphold patient
safety during medication administration (Visweswaran et al., 2010). Additionally, classification of
MAES can be based on the stage of the medication process detected (i.e., dispensing or prescribing

errors) or based on the type of the error (i.e., wrong time or wrong dose) (Harkanen et al., 2015).

Different factors contribute to the occurrence of MAEs (Harkénen et al., 2015; Keers et al., 2013a).
These include factors associated with health care professionals (e.g. inadequate drug knowledge or
experience, physical or mental fatigue), factors associated with patient characteristics (e.g. clinical
condition, age, polypharmacy), factors associated with the work environment (e.g. staffing,
distractions and interruptions, communication gaps), and factors associated with the medicines
administered (e.g. form and type of medicines) (Bates et al., 1999; Harkéanen et al., 2015; Hellstrém
et al., 2012). Other organisational factors, like the patient safety climate and/or safety culture of the
organisation, are also relevant with the prevalence of errors (Gleeson et al., 2020). Interventions

implemented to limit MAEs include quality improvements (Zhou et al., 2015), health information
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technologies (Bryony Dean Franklin et al., 2007; Helmons et al., 2012; Jheeta & Franklin, 2017;
Warrick et al., 2011), and training of the personnel (Nguyen et al., 2014). However, research indicates
that the problem still exist and more effort is needed to be further decreased (Harkanen et al., 2019;
WHO, 2020).

A scoping review would be useful for obtaining an insight into the different aspects of the medication
administration errors problem. While there are previous studies reporting the prevalence and nature
of MAEs in hospitals (Keers et al., 2013b), the causes of MAEs in hospitals (Keers et al., 2013a; R.N.
Keersetal., 2015), the impact or the effectiveness of specific interventions for reducing MAEs (Keers
etal., 2014; Seston et al., 2019), none of them maps and reports these three aspects of the phenomenon
(i.e., prevalence, nature and associated factors) simultaneously. Additionally, only few studies
specifically discuss and focus on the methodological approaches used for exploring MAEs. This
scoping review, by mapping the available information on the prevalence and causes of the problem,
and by identifying the definitions and methods used in previous research for collecting the data, will
help and guide future researchers draft and implement efficient methodological designs based on
previous experiences and findings which this scoping review will present. Thus, the scoping review

will be a useful guide for future research focusing on the investigation of MAESs in hospital settings.

Objectives

The objective of this scoping review is to map the available evidence regarding the MAEs prevalence,
nature and associated factors in adult hospital wards. This scoping review will also help to identify
the different methods and definitions used in previous research on MAEs. Thus, it will constitute a
useful tool for informing and guiding future research concerning the investigation of the MAEs

problem in hospitals.

Methods

The framework of the proposed scoping review will be drafted in accordance with the JBI
methodology for scoping reviews (JBI, 2020). This comprises of six stages: (1) identifying the
research question; (2) identifying relevant studies; (3) study selection; (4) charting the data; (5)

collating, summarizing and reporting the results; and (6) stakeholder consultation.
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Stage 1: Identifying the research question

This scoping review aims to outline the MAEs prevalence, nature and associated factors. A
preliminary, exploratory search of the literature helped researches in drafting the research questions.
No specific criteria or filters were used and different keywords, relevant with the research topic, were
used for this first search. In line with the objectives of this scoping review, the following research

questions have been formulated:

(1) Which are the functional definitions of medication administration errors adopted in
the relevant studies?

(2) What are the methodologies used for investigating the medication administration
errors problem in hospital wards? Which methods are used for collecting the
respective data?

(3) What is the prevalence and types of errors made during the administration of
medicines to inpatients in hospital wards? What are the medication errors associated

factors?

Stage 2: Identifying relevant studies

The primary source of literature will derive from the structured search of the following electronic
databases: PubMed, CINALH, Cochrane and Scopus. The search in these databases will be made by
using keywords specifically attached to the medication administration errors problem. A scoping
review is designed to cover a broad spectrum of literature, however, in order to guide the search and
filter for relevant sources, appropriate keywords and criteria will be used for a more focus search. To
establish these keywords and criteria, a pilot, preliminary search will be conducted in PubMed only.
After establishing the appropriate keywords and eligibility criteria, additional searches in the
databases will be conducted to confirm the suitability of the established criteria and search terms.
After preliminary searches made for establishing appropriate criteria and key terms, the following
key terms were composed: “Medication administration errors” and “medication administration
safety”. There is a vast number of studies exploring medication errors, but the aim was to put an
emphasis on medication administration errors specifically. By keeping the term “administration” in
the search terms we will avoid the collection of studies exploring medication errors in general. These

studies are not relevant with the aim of our study, as they explore dispensing or prescribing drug
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errors instead of administration errors specifically. To identify all possible studies exploring
medication administration errors in hospitals, the search was not restricted to MeSH terms.
Preliminary searches using MeSH terms showed that there was no extra benefit for this review as
additional studies, not relevant with the objectives of this review, were also gathered. The references

from the electronic databases will be imported into a reference manager software (Mendeley).

Stage 3: Study selection

The study selection process will be conducted independently by two researchers. Any disagreements
will be discussed, and if no consensus can be reached a third reviewer may be consulted, if required.
The first stage of the selection process will be based on the title and abstract of the studies that were
collected from literature search. Reviewing the titles and abstracts against the preset eligibility criteria
(Table 1) it will be possible to conclude on the relevance of each paper and disregard or accept a
paper for further reading and probably use in the study thereafter. The second stage of the selection
of articles concerned the reviewing and assessing the full text of the article in order to determine
whether it met the agreed inclusion criteria. Moreover, the references of studies that fulfilled the
inclusion criteria will be used to find additional relevant studies that could probably missed in the
first search. Figure 1 presents the work flow used for the selection of the studies. As mentioned in
Stage 2 of the protocol, pilot literature search guided the establishment of the keywords and criteria

used thereafter for screening and selection of studies.

Table 1 presents the inclusion and exclusion criteria set. In particular, published peer-reviewed
research in English language, investigating the MAES problem in hospital adult wards with any type
of study design and methodological approach, such as qualitative and quantitative designs, were
eligible for inclusion. Studies that based their findings solely on the collection of the views or the
perspectives or perceptions of the staff involved in the medication process (i.e., interviews, focus
group discussions or questionnaires) were also considered to be eligible because staff’s perceptions
of the MAEs problem may provide additional information about the research problem that other
methodological approaches (e.g., direct observation) may not be able to collect. Also, nurses have a
crucial role in the medication administration process and spent much of their working time in
administering drugs to inpatients, hence their perceptions on MAEs can be useful. However, it is
acknowledged that staff’s perceptions, might not always be relevant with the real MAEs associated
factors and different aspects of the problem. Research shows that there is a gap between a perceived
situation and the reality (King et al., 2018; Visscher et al., 2017). Perceptions and beliefs are highly

subjective, based on one's culture, education, experience, gender, or age, and are subject to constant
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change and can be inaccurate (Glasser, 1998). Therefore, even though we deliberately included
studies explored staff’s perceptions of the MAEs issue, we mainly aimed in more methodologically
robust designs, such as direct observational approaches, incident reports reviews or mixed methods

studies.

We included studies undertaken in different hospital wards using different types of medication and
different methods for collecting data. We also included systematic reviews and studies exploring
definitions and methodological approaches for investigating medication errors, so to address all
review questions described above. We also focused on nurses as they have the leading role in the
administration phase of the medication process. No chronological limitation was set in order to allow
the gathering of a higher number of eligible papers, regardless of their publication date, since the
medication errors problem is not a new one, but still in focus. Studies in pediatric populations or
studies conducted in other settings than hospitals (i.e., nursing homes) were excluded as they were
not in line with the scoping review objectives. We excluded pediatrics also because during the
preliminary exploratory search made before running the scoping review, indicated that the pediatric
patients have specific particularities that complicated medication administration. For example,
pediatric patients need specific pharmaceutical formulations or have acceptability issues when receive
medication (e.g., swallowability, palatability, vein raptures during iv administration), probably a
dedicated to pediatric population study may be warranted. Thus, we excluded these patient group. In
addition, studies concerning medication errors during the prescription or dispensing phase of the
medication process were not eligible for consideration as the focus of this review is the errors
occurring during the medication administration phase. Other published material, such as grey
literature, conference abstracts, commentaries, correspondences, opinions, editorials, and not peer
reviewed articles or articles not published in English, were excluded not only because there was a
vast amount of peered reviewed papers in English but also for obtaining studies that implemented a
more solid methodological design and thus produced a more solid scientific evidence. Studies
exclusively investigating or reporting the impact or the effectiveness of interventions for reducing or
preventing errors were also excluded. Furthermore, studies investigating the economic impact of
medication errors, or their implication on health outcomes were also excluded. Due to the many
different aspects of the medication errors problem, to make the search more targeted, we applied a
filter in the field options when searching the literature in order to restrict the extraction of papers that
did not include any of the preset keywords (i.e., “Medication administration errors” and “medication

administration safety”) in their title or abstract.
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Table 1. Inclusion and exclusion criteria

Inclusion criteria:

1.

2.

Adult patients (>18 years of age)

Nurses involved in the medication administration process

Hospital wards (for adults)

Only the administration stage of the medication process
Observational studies, Medication records review, Incident reports
Peer-reviewed articles

Key terms in title or abstract: “medication administration errors” or “medication

administration safety”

Exclusion criteria:

1.

2.

Pediatric patients (<18 years of age)

Staff other than nurses involved in the administration process (e.g., physicians)
Settings other that hospitals (e.g., primary health centers or nursing homes)
Dispensing or prescribing medication errors

Opinions, reports, grey literature, or unpublished material

Interventional studies (when the focus is only on the intervention’s particularities)
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Figure 1. Flow diagram of study selection process, as depicted by the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) guidelines.

Stage 4: Charting the data

Studies that met the inclusion criteria will be abstracted by using an extraction tool which will be
drafted based on a recommendation template by the Joanna Briggs Institute (JBI, 2020) (Table 2).
In particular, the “charting” of the data will include information regarding the Author(s), the year of
publication, the country, the objectives of the study concerned, the methodology used and the
results. The customized extraction tool will be tested, and if needed revised accordingly, during the
process of extracting data from each study. Any disagreement between reviewers will be resolved
through discussion and if issue is not resolved then a third reviewer can act as an arbiter. The data

will be organized and presented in a tabular form.
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Table 2: Data extraction form
Scoping Review Details
Scoping Review title:
Review objective/s:
Review question/s:
Inclusion/Exclusion Criteria
Population
Concept
Context
Types of evidence source
Evidence source Details and Characteristics
Citation details (author/s, date, title)
Country
Aims
Methods (design, participants, setting etc)
Results

Details/Results extracted from source of evidence (in relation to the concept of the
scoping review)

Error prevalence
Error nature
Associated factors

Methodology

Stage 5: Collating, summarising and reporting the results (results same as data extracted)

The data extracted from the included papers will be presented in a tabular form. In accordance with
the objectives of this review, an overview of the MAEs prevalence, nature and related factors as
identified in each included study, will be presented. The tabulated results will be presented and

discussed in relation with the objectives and aims of this scoping review. The findings will be reported
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in line with the “Preferred Reporting Items for Systematic Reviews and Meta-Analysis: extension for
Scoping Reviews (PRISMA-ScR)” checklist (Tricco et al., 2018).

Step 6: Stakeholder consultation

The original framework proposed by Arksey and O’Malley suggests an optional consultation practice
with stakeholders in order to identify additional studies or to get feedback about the findings of the
scoping review. A stakeholder consultation can also help validating and enriching the findings of the
review, and even identify unmet research needs that may warrant further research. Stakeholders may
help in bringing together researchers and healthcare professionals and work together in order to
improve medication safety. For this scoping review, it is anticipated that the findings will be presented
to stakeholders and will be collated with their views in an effort to disseminate the outcomes and to
facilitated future relevant research.

Discussion

The proposed scoping review aims to outline the available scientific evidence regarding the MAEs
prevalence, nature and associated factors. By mapping the available information, a clearer picture of
the current status of this problematic phenomenon will be obtained. Moreover, by collecting
information form studies which investigated MAEs prevalence or related factors, it will be possible
to collect some information about the operational definitions and the methods used from previous
studies. In conclusion, the findings from this scoping review will constitute a valuable tool for

identifying the current information and will inform and guide future research on MAEs.

Strengths and Limitations of the scoping review

It is acknowledged that the scoping review will be subjected to the limitations of any review, relevant
sources of information may be omitted and the review is dependent on information on the review
question being available. Grey literature, articles in other than English language were left unexplored.
Furthermore, no rating of the quality of evidence is provided, therefore implications for practice or
policy cannot be graded (JBI, 2020). However, the present protocol concerns a scoping review of
published studies, and is a practical approach to map the vast evidence concerning the prevalence, the

nature and the associated factors of MAEs. Thus, it can help and guide the, preparation, the design
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and conduct of future research for exploring the prevalence of MAEs and the MAESs associated

factors.
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Appendix 1. Dara extraction form

Scoping Review Details

Scoping Review title: Medication administration errors prevalence, nature and associated factors: A

Scoping Review

Review objective/s: to map available evidence regarding the medication administration errors and

the related risk factors.

Review question/s:

(1) Which are the functional definitions of medication administration errors adopted in the relevant
studies?

(2) What are the methodologies used for investigating the medication administration errors problem
in hospital wards? Which methods are used for collecting the respective data?

(3) What is the prevalence and types of errors made during the administration of medicines to
inpatients in hospital wards? What are the medication errors associated factors?

Inclusion / Exclusion Criteria

Population: Adults, Nurses

Concept: Errors during the medication administration stage

Setting: Hospital adult wards, hospital setting

Types of evidence source: Observational studies, incidents reports/chart review, English peer-

reviewed articles

Evidence source Details and Characteristics

Citation details: Author(s), date, title

Country

Aim

Methods

Results

Details/Results extracted from source of evidence

Error prevelance

Error nature / type

Associated factors

Methodology
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Appendix I11. Observation Form

Observation Form

Part A

General Information

Observation Number: Unit: Date:

Working environment informtion

Day ( Monday / Tuesday / Wednesday / Thursday / Friday / Saturday / Sunday )

Shit { Morning / Evening / Night )

Number of nurses in ward:

Number of patients in ward:

Waork organization system in ward during the observation:

Nurse Information

Experience (years):

Education:

Patients under renshonsibility:

Participation in a drug administration safety program (YES/NO):

Patient Information

Age:

Sex (M/F):

Number of medicines taken:

Diagnosis for admission:

Drug Information

Medicinal product (active substance(s)):

Pharmaceutical form (tablets, cream, oral iquid, solution for injection, etc):

The drug is kept in the outer package (YES/NO):

The drug is immediately administered to the patient after preparation (YES/NO):

For Injectable drugs

Administration duration (infusion/injection): Injection route: IV/IM /5SC Injection Angle:
Instuctions/order for administration duration: Time between preparation and administration:
Solution for reconstitution: Solution for mixing/administrated with:

Notes Area
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PartB

Adherence to basic infection regulation and safety regulation

NO

N/A

Wash the hands before administering medication

(The duration of washing (15 to 30 seconds)

The syringe needles and IV set needles are placed only in areas that are disinfected

Disinfect the injection site before administering drugs

Right Medication

NO

N/A

Read the name of the medication indicated on the label at least once for at least one second

Read the name of the medication indicated on the medication chart at least once for at least 1 sec.

Medication is prepared by the clinical nurse who will administer it

The right drug is administered (in accordance with the prescription)

Right Dose

NO

N/A

Verify the dose on the prescription for at least once for at least one second

Verify the strenght indicated on the label of the medication at least once for at least one second

When using a syringe, read the markings at the eye level

The right dose is administered

Right Patient

NO

N/A

Read the name of the patient on the drug chart

Ask from patient to confirm his/her name

The drug is administered to the right patient

Right Route

NO

N/A

Read the administration route from the label for at least 1 second

The drug is administered from the right route

Right Time

NO

N/A

The drug is administered at the right time in accordance with the prescription
(acceptable deviation 1 hr)

The drug is prepared only just before administration

The drug is administered before lunch/dinner

The drug is administered after lunch/dinner

Working environment

NO

N/A

There are interruptions and/or distractions during drug administration

There are additional people in the room during drug administration (relatives, visitors, staff)

Adherence to drug administration record protocol

NO

N/A

The nurse who administered the drug records the event

The actual time of the administration is accurately recorded

The event is recorded only after the administration is completed

Motes Area
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Appendix 1V. Ethical approval

KYTIPIAKH AHMOKPATIA EONIKH EMITPOMH BIOHOIKHE KYMPOY

Ap. ®ax.: EEBK EIT2018.01.92
Ap. Tii: 22809038/039
Ap. Dag: 22353878

18 Maiov, 2018

Kopog T'edpytog Tappa
Entavicov 144
3100 Acpeoog

Ayamnté k. 2afPa,

Air OROd6TNONG Y10 TNV APHTUL & TiTho:

“H acedleie oty 20p1Y1)01 TOV QupuGK®Y o KPUTIKG voonievtiipa e Kizrpov”

Avagpépopon oty aitnon oog npepounviag 15 Maiov 2018 yie 10 mo mhve 0gpa, ka
emboud va cog TINPOPOPRGH OTL 07t TN HERETN TOV TEPLEYOUEVOD TV EYYPAOWY TOV £yeTe
Kotabéoet, Tov apopolhyv TV 7O TAVO Epsova, £xm Ty VoI 6TL N ev Loym épevva oog dev
eprintel o oeaipa GPUOSIOTATOV TNG Ebviciic Emrpornig Bionbuig Kompouv (EEBK) Yo
NP Plondiky agordynon.

2. Mupapéver TEPOITEPD £VOOV Suh] Gog n diekaywyn g Epevvag e TpOTO oL Vo
Swopoiictei Thpnon g EUTOTEVTIKOTNTOG KoL OVOVOLING TV GVpETEXOVTOY ue Baon tov
nepi Lrelepyaciog AsSouévov Hpooswmikod Xapaktipa (Mpootascio Tov Atopov) Nopo tov
2001 (N.138(1)/2001) ko HE TIG EKGOTOTE TPOMOTOWGELG.

3. Zag EVIUEPOVOVLE OTL yiat GKOTOVG  KaADTEPOL GUVIOVIGLOD KOl 0mo@uyfc
ETAVAANYNG EPEVVOY e T0 (S0 0épo fi/kar v eééraon TNOGUG pésa oe Ghvropo OYETIKG
xpovic6 ddotua, n EEBK dnpootevet O™V 16T006eAid0. TG T0 Oépa g EPELVOG, TOV QOpé
Kai tov vd eEétaon mAnducud.

4. Katd ) dpero EKTOVIIONG TG £pEvvag, 0 TVVIOVIOTIG / EMGTNHOVIKOG vrevluvog
B0 evnuepiver v EEBK yvie kg TPOTOTOINGN TOV wpyLKd Kotatebelévay eyyphomny
(mpwTékOrho | Ghha EPEVVITIKG. £yypuga) Kkat o vrofdhhe TS OMOITOVUEVEG EVTUTEG
TPOmOTOU LS TNV Entttpor).

5. Xe mepintoon Swikomig NG £PEVVAG, O GUVTOVIGTHG/ EMOTNHOVIKOG VIevOuvog B
EVUEPDOGEL YPATTHG TNV Emzpom kévovrug GVOPOPE. Kat GToug hdyoug Slakomig g

£pguvog.

sl 2

Kévtpo Yyeiag Eykwung, Mwvia MakeSoviag I_(%l-l Nikou Kpavidirtn, 1o¢ 6pogog, 2411 Asukwoia
HAektpovixé TayvSpousio: cnbc@bioethics.gov.cy, forogerida: www.bioethics.gov.cy
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6. O ocvvroviotig/ EMOTNUOVIKOS vIebBVvOg Oa evnuepdoet mv Emtpom oe
mepintoon advvopiog vo cuveyice O GLVTOVIOTHG Kat o vToPdier To OTOYEl0, eMKOWOVing
TOV OVTIKUTAGTAETH TOV.

7. Me 10 mépag g EPELVTUKNG TPETUONG, O GLVTOVIGTY / EMGTNHOVIKOG vaehOvvog
00 evnuepmoet eyypapog v Emzpony 611 10 w6 AVAPOPA  EPEVVNTIKG TPOTOKOARO
ohokhnpmonke.

8. Zag evydpacte kade emvyie o diedoymyh g £peVvig cog.

Me extipnon,

= N Fgn—
Kab. Kovetavtivog N. ®edhic
Ipodedpog

Ebvicig Emtponig BionBucig Kompoo
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Appendix V. Description of the studies included in the Scoping Review.
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Table 3: Description of the studies included in the analysis

Author(s),

Methods (Design, Setting,

Title Aim .. Data analysis Results
Year, Country Participants) y
Prevalence of medication administration
To assess medication Prospective observation based, cross- errors in the ICU of JUSH was 621
L . . . sectional study in the ICU of JUSH (51.8%). Common administration errors
Medication administration errors in the

A. Agalu et al.,
2012, Ethiopia

A. Blignaut et
al., 2017, South
Africa

A.D. Calabrese
etal., 2001, US

administration errors
in an intensive care
unit in Ethiopia.

Medication
administration errors
and related deviations
from safe practice: an
observational study

Medication
administration errors
in adult patients in the
ICU.

intensive care unit of Jimma
University Specialized
Hospital (JUSH), Southwest
Ethiopia.

To determine the incidence
of medication
administration errors, and
deviations from safe
practice as well as factors
associated with these errors

To quantify the incidence
and specify the types of
medication administration
errors from a list of error-
prone medications and to
determine if patient harm
resulted from these errors.

from February 7 to March 24, 2011.
Data were collected by directly
observing drug administration by the
nurses supplemented with review of
medication charts.

Cross-sectional, observational design
(according to the authors). The direct
observation method, incorporating a
checklist based on basic medication
guidelines was followed. Knowledge
testing on dose calculations was
performed. Medication administration
to 315 patients was observed in
medical and surgical units from eight
public hospitals

An observational evaluation in five
intensive care units (ICUs) in the
United States. 851 patients who were
at least 18 years of age and admitted
to surgical, medical or mixed ICUs
during a 3-month period were
included.

Descriptive statistics was used to
measure the magnitude and type of
the problem under study.

Statistical significance derived from
cross-tabulations and practical
significance derived from Cramer’s
V and correlations of relationships
between errors and associated
factors

Descriptive statistics were used to
evaluate the data collected and
calculated the number of errors
detected.

were attributed to wrong timing (30.3%),
omission due to unavailability (29.0%) and
missed doses (18.3%) among others. Errors
associated with antibiotics took the lion's
share in medication administration errors
(36.7%).

296 medication errors were identified, most
were wrong-time errors and omissions.
Interruptions and patient acuity were
significantly associated with wrong-dose
and wrong-route errors, respectively. Most
medication administration-related
deviations from safe practice were related to
patient identification or asepsis. 16 of 50
dosage calculations were answered
incorrectly.

Of 5,744 observations in 851 patients, 187
(3.3%) medication administration errors
were detected. the therapeutic classes most
commonly associated with errors were
vasoactive drugs 61 (32.6%) and
sedative/analgesics 48 (25.7%). The most
common type of error was wrong infusion
rate with 71 (40.1%) errors. Twenty-one
errors did not reach the patient and 159
reached the patient but did not result in
harm, increased monitoring or intervention.
Five errors required increased patient
monitoring and two required interventions.
None of the errors resulted in patient death.
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Table 3: Description of the studies included in the analysis

Author(s),

Methods (Design, Setting,

Title Aim . Data analysis Results
Year, Country Participants) y
The study included 237 patients and 28
nurses. The final number of drug
administration observations was 2090 after
excluding 310 omissions. A total of 5531
P . errors were observed with an average
A descriptive direct-observational _g
- . number of 2.67 errors per observation.
To measure the rates of study of drug administration errors . .
. L . . The error rates per observation, More than 85% of the observations had at
medication administration  was carried out at medical wards of .
errors in medical wards at  Ain Shams University hospital for a nurse, and patient were calculated, least one error, and the overall error rate
Medication y nosp and the association between error  was 37.68% (per hundred error

Al Tehewy et
al., 2016, Egypt

Ain Shams University
Hospital and to identify
significant determinants of
medication administration
errors.

administration errors
in a university hospital

Perception and

S Th
contributing factors to e study assessed

Ayorinde & medication perception and contributing
Alabi, 2019, L . factors to medication

- administration errors L .
Nigeria administration errors among

among nurses in

L nurses
Nigeria

period of 3 months. A standardized
observational checklist was used to
observe the nurse during giving
medications, and a medical record
audit form was used to assess
documentation.

A quantitative descriptive design was
adopted. Three hundred nurses
participated in the study during. A
self-administered questionnaire was
used to obtain information on
registered nurses characteristics,
knowledge and perceived causes of
medication admiration errors.
Descriptive analysis and inferential
statistics were done using Statistical
Package for Social Sciences.

rates and characteristics of each
category was tested using linear
regression to identify potential risk
factors.

Data were analysed using
descriptive and inferential statistics.
Statistical methods employed
included frequency count,
percentage and chi square was used
for testing associations

opportunities). The highest error rate was
detected in injections especially the
intravenous route. The most frequent errors
were wrong documentation and wrong
technique, and the least was wrong patient.
The significant independent determinants of
medication administration errors were high
number of shifts taken by nurse per month,
night shifts, weekends, elderly patient, and
illiteracy.

Nurses have good knowledge and
perception of medication administration
errors. Confusion of drugs with different
names and increase patient to nurse staffing
ratio constitute the major contributing
factors for the occurrence of medication
administration error among them.
Furthermore, majority of the nurses are
aware of guidelines and methods to follow
to prevent the occurrence of medication
administration errors
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Table 3: Description of the studies included in the analysis

Author(s),
Year, Country

Title

Aim

Methods (Design, Setting,
Participants)

Data analysis

Results

B. Dean and
Barber, 2001,
UK

B. Schutijser et
al., 2018,
Netherland

Validity and reliability The validity and reliability

of observational
methods for studying
medication
administration errors

Nurse compliance
with a protocol for
safe injectable
medication
administration:
Comparison of two
multicenter
observational studies

of observational methods
for studying medication
administration errors
(MAEs) were studied.

The aim of this study was to
determine whether nurse
compliance to a protocol for
safe injectable medication
administration had changed
over a 4-year period, what
factors were associated over
time with protocol
compliance

Two pharmacists observed
consecutive drug administration
rounds by nurses on two wards in a
U.K. hospital and recorded all MAEs
identified. MAE records were audited
to determine the percentage of
omitted doses for which a
corresponding reason was
documented for the observation
periods and for non-observation
periods. Observer reliability was
calculated by comparing the rates of
errors identified by the two observers.

Nurses from 16 Dutch hospitals were
directly observed during intravenous
medication administration. Protocol
compliance was compared with
results from the first evaluation.
Implemented strategies were
classified according to the five
components of the Systems
Engineering Initiative for Patient
Safety (SEIPS) model.

Separate MAE rates were calculated
for each observer and compared by
using a chi-square test. MAE rates
were analysed according to the
number of drug administration
rounds observed during each data
collection period, and a logistic
regression analysis was used to
identify any change in the MAE rate
over time

Descriptive statistics were used to
describe hospital type, ward type,
administration time, administration
type and medication type.
Differences in the protocol
compliance were tested with 2
statistics.To assess the associations
over time between potential
explanatory variables and protocol
compliance, sepa-rate multilevel
logistic regression analyses were
conducted

There was no difference between the
observation and non-observation periods in
the percentage of omitted doses for which a
reason was documented, and there was no
change in the error rate with repeated
observations. There was also no difference
in error detection between the two observers
and no change with increasing duration of
observation. Observation of nurses during
drug administration at a U.K. hospital did
not significantly affect the MAE rate.

A total of 372 intravenous medication
administrations were observed. No
significant change was seen in complete
protocol compliance (22% in 2016);
compliance with the proceedings hand
hygiene and check by a second nurse
remained low. In contrast to 2012, the
majority of the variance was caused by
differences between wards rather than
between hospitals. Most implemented
improvement strategies targeted the
organization component of the SEIPS
model.
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Table 3: Description of the studies included in the analysis

Author(s),
Year, Country

Title

Aim

Methods (Design, Setting,
Participants)

Data analysis

Results

Barker et al.,
2002, US

Berdot et al.,
2012, France

Bruce and
Wong, 2001,
UK

Medication Errors
Observed in 36 Health
Care Facilities

Evaluation of drug
administration errors
in a teaching hospital

Parenteral drug
administration errors
by nursing staff on an
acute medical
admissions ward
during day duty

To identify the prevalence
of medication errors (doses
administered differently
than ordered).

We aimed to determine the
incidence, type and clinical
importance of drug
administration errors and to
identify risk factors.

To determine the error rate
during preparation and
administration of parenteral

Medication errors were witnessed by
observation, and verified by a
pharmacist. Clinical significance was
judged by a panel of physicians.

Prospective study based on disguised
observation technique in four wards in
a teaching hospital in Paris, France
(800 beds).

This was an observational study. A
direct, disguised observation
technique was used on an admissions

medications by nursing staff ward between 8.00 am and 4.30 pm

and to propose strategies to
reduce errors.

from Monday to Friday for a 4-week
period during December 1998.

The overall medication error rates
for each site were compared by
using an analysis of variance. The
Tukey test was used to determine
the means between which
significant differences existed in the
comparison of facility types. The a-
level was set at .05.

We investigated the relationship
between the occurrence of errors
and potential risk factors, using
logistic regression models. The final
model was obtained by removing all
factors not significant at the 5%
level. Results are expressed as odds
ratios (OR), with the 95%
confidence intervals (Cl).

Descriptive statistics and regression
analysis were used to assess error
rates

In the 36 institutions, 19% of the doses
(605/3216) were in error. The most frequent
errors by category were wrong time (43%),
omission (30%), wrong dose (17%), and
unauthorized drug (4%). Seven percent of
the errors were judged potential adverse
drug events.

Among 1501 opportunities for error, 415
administrations (430 errors) with one or
more errors were detected (27.6%). The
highest risks of error in a drug
administration were for dermatological
drugs. In multivariate analysis, the
occurrence of errors was associated with
drug administration route, drug
classification (ATC) and the number of
patients under the nurse's care.

Drug administration was witnessed for a 4-
week period providing 107 opportunities for
error. 27 errors were observed which
equated to an error rate of 25.2% including
wrong time errors. Excluding wrong time
errors, the most frequently occurring type of
error, reduced the error rate to 10.3% (95%
Cl 3.8 to 14.9%).
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Author(s),
Year, Country

Title

Aim

Methods (Design, Setting,
Participants)

Data analysis

Results

C. Haw, Stubbs
and Dickens,
2007, UK

Cottney and
Innes, 2015, UK

An observational
study of medication
administration errors
in old-age psychiatric
inpatients

Medication-
administration errors
in an urban mental
health hospital: a
direct observation
study.

To investigate the frequency
and nature of medication
administration errors in old-
age psychiatry. To assess
the acceptability of the
observational technique to
nurse participants.

To identify the incidence,
type, and potential clinical
consequence of medication
administration errors, and to
investigate risk factors.

Cross-sectional study technique using
(i) direct observation, (ii) medication
chart review and (iii) incident reports.
The study took place in two elderly

The x? test was used to compare
differences between variables and

long-stay wards in an independent UK whether or not an error had

psychiatric hospital. Nine nurses
administering medication at routine
medication rounds were recruited.

This was a prospective observational
study. The direct observational
technique was used to collect data

from nurse medication rounds on each these predictors, with regards to the

of the mental health hospital's 43
inpatient wards.

occurred.

A Poisson regression was used to
determine the best combination of
predictors and the relative risk of

occurrence of an administration
error.

369 errors in 1423 opportunities for errors
(25.9%) were detected vs. chart review
detected 148 errors and incident reports
none. The commonest errors observed were
unauthorized tablet crushing or capsule
opening, omission without a valid reason
and failure to record administration. Of the
seven nurses who completed the post-
observation questionnaire, all said they
would be willing to be observed again.

172 medication rounds were observed, 139
errors were detected in 4177 (3.3%)
opportunities. The most common error was
dose omission. Other common errors
included incorrect dose, incorrect form, and
incorrect time. Fifteen (11%) of the errors
were of serious clinical severity. Factors
that increased the risk of error included the
nurse interrupting the medication round to
attend to another activity, an increased
number of 'when required' doses, a higher
number of patients on the ward, and an
increased number of doses of medication
due.
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Author(s),
Year, Country

Title

Aim

Methods (Design, Setting,
Participants)

Data analysis

Results

de Castro,
Pereira Oliveira
and Soares
Rodrigues,
2019, Brazil

Donaldson et al.,
2014, US

Elizabeth A
Flynn et al.,
2002, US

Anti-infective
medication
administration errors
by dose omission.

Improving medication
administration safety:
using naive
observation to assess
practice and guide
improvements in
process and outcomes

Comparison of
methods for detecting
medication errors in
36 hospitals and
skilled-nursing
facilities

To measure anti-infective
medication administration
errors by dose omission in
an adult intensive care unit.

To describe the CALNOC
MA accuracy assessment,
examine nurse adherence to
six safe practices during
MA, the prevalence of MA
errors and associations
between safe practices and
MA accuracy.

The validity and cost-
effectiveness of three
methods for detecting
medication errors were
examined.

A descriptive, cross-sectional, and
prospective study, carried out in
October and November 2018 in an

adult intensive care unit of a teaching
hospital in the Federal District, Brazil.

The sample was one of convenience.

Using a cross-sectional design
(according to the authors), point in

time, and convenience sample, direct
observation data were collected by 43
hospitals participating in CALNOC's
benchmarking registry. Data included

33,425 doses from 333 observation
studies on 157 adult acute care units.

The numerator in the fraction of the
medication administration error rate

indicator was the number of
medications prescribed with
omission errors (prescribed but not
administered), and the denominator
is the total number of administered
medications. The ratio is multiplied
by 100 so as to be expressed as a
percentage.

The prevalence of both safe practice

deviations and MA errors was
calculated individually and in

aggregate for each safe practice and

MA error type. Poisson regression
models were used to analyze the
data

The number of errors detected by

36 hospitals in Colorado and Georgia each method was compared by

were selected. Medication

administration errors were detected by agreement between observation and

registered nurses, licensed practical
nurses, and pharmacy technicians
using three methods: incident report
review, chart review, and direct
observation.

method and site. The rate of

chart review was determined, and
the rate of false negatives and false
positives was calculated. Kappa
values were calculated to assess the
accuracy of the data collectors'
information.

310 dose omissions were identified, which
corresponded to a 4.34% error rate in the
administration of medications in general.
The sample used 711 anti-infective drugs,
which were associated with 48 dose
omissions, yielding a 6.75% error rate.

Results reveal that the most common MA
safe practice deviations were
distraction/interruption (22.89%), not
explaining medication to patients (13.90%),
and not checking two forms of ID
(12.47%). The most common MA errors
were drug not available (0.76%) and wrong
dose (0.45%). The overall percentage of
safe practice deviations per encounter was
11.40%, whereas the overall percentage of
MA errors was 0.32%.

Observers detected 300 of 457 pharmacist-
confirmed errors made on 2556 doses
(11.7% error rate) compared with 17 errors
detected by chart reviewers (0.7% error
rate), and 1 error detected by incident report
review (0.04% error rate). Of 457 errors, 35
(8%) were deemed potentially clinically
significant; 71% of these were detected by
direct observation.
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Author(s),

Methods (Design, Setting,

Title Aim .. Data analysis Results
Year, Country Participants) y
Of the 1332 observations made, 362 had
Medication . . errors, representing 27.2%. The 2 most
. . . - This study used a cross-sectional .
. Administration Errors To determine the incidence, L . ) . frequent error types were omission and
Franklin . . N nonparticipant observational The x? test and regression models .
in an Adult types, clinical significance, . . wrong time errors. Although only one of the
Acheampong, . technique at the emergency were used to compare differences .
Emergency and potential causes of . . errors was potentially fatal, 26.7% were
Tetteh and Anto, L S department of a tertiary health care  between variables and whether or L .
Department of a medication administration L . . definitely clinically severe. The probable
2016, Ghana . facility in Ghana involving 338 not an error had occurred. I
Tertiary Health Care  errors (MAES). . causes of MAEs were drug unavailability,
I patients and 49 nurses. . .
Facility in Ghana staff factors, patient factors, prescription,
and communication problems.
Differences between _— .
. . . S The incident reports and the Global Trigger
Methods of Detecting . . The study was performed in one The severity of the medication .
L This study aimed to L . . T Tool method mainly revealed wrong doses,
Medication Errors: A - university hospital. A convenience administration errors, the types o L
. compare medication - s LT whereas most medication administration
A Secondary Analysis of A sample of medication administration thereof, and factors contributing to A .
Hérkénen M, L administration errors o o - errors in the observational data were errors
Medication . errors (n = 451) reported on incident  such errors were reclassified using . . . .
Turunen H, S detected by 3 different . . . - - involving the use of the incorrect technique.
. Administration Errors . reports or via the Global Trigger Tool the National Coordinating Council L. .
2020, Finland . . methods in terms of . . : o . In addition, each method produced different
Using Incident . and direct observations of patient for Medication Error Reporting and . . .
severity, type, and . . information regarding the factors
Reports, the Global Lo record reviews were collected for Prevention's taxonomy of - L L
. contributing factors. . o contributing to medication administration
Trigger Tool Method, review medication errors.
. errors.
and Observations
A total of 112 errors and "near misses"
were studied. Psychotropic, intramuscular,
A review of . . Chi square tests with Yates’ and as-needed medications were
- To analyse the reports of A retrospective analysis of reports of . L .
. medication . o o - . correction and Fisher’s exact tests  overrepresented in the error reports. The
Haw, Dickens o medication administration ~ medication administration errors over .
administration errors . . were used to compare the frequency two most common factors cited by nurses as
and Stubbs, reported in a large errors over a period of three a period of three and a half years was of various types of administration  contributing to error causation were a bus
2005, UK P 9 and a half years in a UK carried out in a UK psychiatric P g 4

psychiatric hospital in
the United Kingdom

psychiatric hospital.

errors with the relative frequency of

hospital. . .
ospita administration.

noisy environment and personal factors,
such as feeling tired or unsupported.
Physicians were cited as having contributed
to some errors.
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Author(s),
Year, Country

Title

Aim

Methods (Design, Setting,
Participants)

Data analysis

Results

Hemingway et
al., 2015, UK

J.H. Basil et al.,
2019, Malaysia

Karen H Frith et
al., 2012, US

The perceptions of
nurses towards
barriers to the safe
administration of
medicines in mental
health settings

Intravenous
medication errors in
Selangor, Malaysia:
prevalence,
contributing factors
and potential clinical
outcomes

Nurse staffing is an
important strategy to
prevent medication
errors in community
hospitals

To investigate perceptions

of barriers to safe

administration of medicines
in mental health settings.

To determine the prevalence
of intravenous medication
errors and their potential

clinical outcomes. To

evaluate associated factors

To examine the relationship
between nurse staffing and

the occurrence of
medication errors

Cross-sectional survey was used, and

70 mental health nurses and 41

students were recruited from a mental

health trust and a university in
Yorkshire, UK. Respondents

completed a questionnaire comprising
closed- and open-response questions.

Direct observation technique and
medication record reviews in a
secondary hospital in Malaysia. The
preparation and administration of

intravenous drugs were observed for a

total of 213 doses using a checklist
supplemented with a review of
medication charts.

Using a retrospective design,

researchers analysed secondary data
from administrative, databases of one

hospital containing 801 weekly
staffing intervals and 31,080 patient
observations.

Data were analysed using Statistical
Package for Social Sciences. A
mainly descriptive analysis of data

was undertaken of responses to each
sub-question. Statistical significance

was taken at below 5%.

Descriptive statistics were used to
measure the magnitude of the ME.
Pearson’s Chi-square test was
performed to explore the factors
associated with errors. The error
rate was calculated using the total
opportunities for error (TOE),
which is the sum of all doses
ordered plus all unordered doses
administered

Based on the nature of the data and
the purpose of the study, we used

Hierarchical linear modelling as our

statistical method for analysis.
Because medication errors are
measured dichotomously, we used
the Logit model in the

tests for medication errors.

Nurse-focused themes included
environmental distractions, insufficient
pharmacological knowledge, poorly written
and incomplete medication documentation,
inability to calculate medication dosage
correctly, and work-related pressure.
Service user-focused themes comprised
poor adherence to medication regimens, and
cultural and linguistic communication
barriers with service users.

Medication administration errors were
detected in 85% (181/213) of the doses
observed. Overall, 307 errors were
identified. More errors were detected during
the drug administration stage (62.5%) than
in the drug preparation stage (37.5%).
Central nervous system drugs recorded the
highest error rate at 94.1%. In a bivariate
analysis, the occurrence of errors was
significantly associated with nurses’
experience and level of education.

The current study shows that increasing the
number of RN (registered nurse) hours and
decreasing or eliminating (licenced practice
nurse) LPN hours can be a strategy to
reduce medication errors.
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Author(s),

Methods (Design, Setting,

Year, Country Title Aim Participants) Data analysis Results
293 cases of medication activities were
observed. Only 45-6% of nurses verified the
This was an observational study. A amount of medication indicated on the.
checklist using basic medication The observation checklist included Only 6-5% read the name of the patient
Medication guidelines, was used. A direct 13 items total; 4 for Right from the wristband. Administering the

Kim and Bates,
2012, Korea

L. Thomas,
Donohue-Porter
and Stein
Fishbein, 2017,
us

M Harkéanen et
al., 2019, UK

administration errors
by nurses: Adherence
to guidelines

Impact of
Interruptions,
Distractions, and
Cognitive Load on
Procedure Failures
and Medication
Administration Errors.

Identifying risks areas
related to medication
administrations - Text
mining analysis using
free-text descriptions
of incident reports

To study the rate using more
robust methods for the
correct results.

To examine the impact of
interruptions, distractions,
and cognitive load on
procedure failures (PFs) and
medication administration
errors (MAEs).

To extract medication
names most commonly
reported in medication
administration incident
reports to identify terms
most frequently associated
with risk for these
medications

observation using the checklist to
evaluate the medication activities of
clinical nurses in hospital wards was
performed. The study was carried out
in a 1700-bed university teaching
hospital in Korea.

The structure of this design is
hierarchical. This was an
observational study. A structured
observation sheet was used for
documenting the number and type of
medications given, PFs, and the
frequency and sources of observed
interruptions.

Free text descriptions of medication
administration incidents (n =72,390)
reported in 2016 to the National
Reporting and Learning System for
England and Wales were analysed
using SAS® Text miner.

Medication, 3 for Right Dose, 3 for
Right Patient, 1 for Right Route and
2 for Right Time. To identifying the
overall medication error rate, we
characterised each error by type

The unit of analysis was an episode
of medication administration to 1
patient by a RN working in a
medical surgical unit. Linear mixed
models were used because they
account for the correlation among
episodes within a nurse and among
nurses within a hospital. Episode-
level fixed-effect covariates
included presence of a distraction or
an interruption, number of
interruptions, and number of
medications administered.

Text data (Excel file) was first
converted into SAS format for
importing into Text Miner where
the algorithms would be applied.
The SAS® and its Text Miner tool,
and descriptive modelling with a
‘bag-of-words method’ were used to
count words in the text and to

medication at the correct time guideline was
observed 41-0% of the time. Hand washing
before external and oral medications was
followed only 4-5% of the time. Among 31
categories regarding drug administration,
17-2 (+ 3-6) items per person were
followed, whereas 5-7 (+ 1-2) items per
person were violated.

There were significant relationships
between a nurse’s age and risk of MAE and
between the number of medications being
administered within an episode and MAE.
Number of medications was also
significantly associated with PF. The results
suggested that the older the nurse, the
greater the risk of an MAE, and as the
number of medications being administered
in an episode increases, so does the risk of
MAE or PF.

The following risk areas related to
medications were identified: 1.Allergic
reactions to antibacterial drugs,
2.Intravenous administration of antibacterial
drugs, 3.Fentanyl patches, 4.Checking and
documenting of analgesic doses,
5.Checking doses of anticoagulants,
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Author(s), Methods (Design, Setting,

Title Aim .. Data analysis Results
Year, Country Participants) y
understand how these words related 6.Insulin doses and blood glucose,
to each other. 7.Administration of intravenous infusions.
The most effective trigger terms for
. . identifying inadequate staffing were "short
To describe trigger terms . fy,, g q" g
o staffing" (n = 81), "workload" (n = 80), and
that can be used to identify . .
. . . . extremely busy" (n = 51). There was
reports of inadequate This was a retrospective study using o T -
_— . I o - . significant variation in omission errors
o The Contribution of  staffing contributing to descriptive statistical analysis, text .. . e . . -
M. Hérkénen, - - L L L . Analysis included identifying terms across inadequate staffing trigger terms,
. Staffing to Medication medication administration  mining, and manual analysis of free . 7 " " . . N N .
Vehvildinen- R ) . . R indicating inadequate staffing with those related to "workload" most likely
Administration Errors: errors, and to examine the  text descriptions of medication . .
Julkunen, - . - . e (manual analysis), followed by text to accompany a report of an omission,
A Text Mining association between the administration-related incident reports . . N -
Murrells, et al., . . . parsing, filtering, and concept followed by terms that mention "staffing
2020) UK Analysis of Incident  most commonly reported (N =72,390) reported to the National linking (SAS Text Miner tool) and being "busy." Prevalence of "no harm"
Report Data inadequate staffing trigger  Reporting and Learning System for g ' g Y.

did not vary statistically between the trigger
terms, but the triggers "workload," "staffing
level," "busy night," and "busy unit"
identified incidents with lower levels of "no
harm" than for incidents overall.

terms and the incidence of  England and Wales in 2016.
omission errors and "no
harm" terms.
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Author(s),
Year, Country

Title Aim

Methods (Design, Setting,

. Data analysis
Participants) y

Results

Marja Harkénen,
Ahonen, et al.,
2015, Finland

McBride-Henry
& Foureur,
2007, New
Zealand

P Trbovich et
al., 2010,
Canada

The factors associated To describe the frequency,

with medication errors types, and severity of
in adult medical and
surgical inpatients: A
direct observation
approach with
medication record
reviews

well as to study the
relationship between
medication errors and
associating factors.

To explore how nurses in a
secondary care environment

A secondary care
nursing perspective on
medication
administration safety.

understand medication

to, or undermine, safe

practice during this process.

To assess the nature and
frequency of interruptions

Interruptions during
the delivery of high-
risk medications

during medication
administration and the

interruptions' effects on task administration in a chemotherapy

efficiency

medication errors in medical
and surgical inpatients as

administration safety and
the factors that contribute

A cross-sectional study using direct
observations and medication record
reviews was conducted to assess how
32 registered nurses administered
1058 medications to 122 inpatients in regression were used for calculating
four medical and surgical wards ata  frequency, types, and severity of
university hospital in Finland between medication errors in medical and
April and May 2012. Observations  surgical inpatients the associations
were recorded using a structured

observation form and patients'

medication record reviews (n = 122).

Descriptive statistics and logistic

This was a qualitative study. Data
were collected in using three focus
groups of nurses that formed part of a
larger study examining organizational
safety and medication administration
from a nursing perspective.

A narrative approach was employed
to analyse the transcripts

A direct observation study was Descriptive statistics were used to
conducted to document the nature, assess the nature, frequency, and
frequency, and timing of interruptions timing of interruptions during
during specific stages of medication  specific stages of medication
administration in a chemotherapy

day-care unit. day-care unit.

At least one error was found in 22.2%
(235/1058) of administered medications,
63.4% of which were medication
administration errors and 18.3% of which
were documentation errors. Of the
medication administration errors, 59.1%
involved an incorrect administration
technique. 3.4% of errors caused harm to
patients. Factors that increased the risk of
medication errors included every other
weekday, except Sunday; morning shifts;
increased rushes; nurses asking for help;
and increased number of medications that
patients used. Factors that decreased the risk
of errors included administering
medications through an oral route, double-
checking the drugs, and additional people in
the medication room at the same time.

Participants had good understandings of
organizational culture in relation to
medication safety and recognized the
importance of effective multi-disciplinary
teams in maintaining a safe environment for
patients. Despite this, they acknowledged
that not all systems work well, and offered a
variety of ways to improve current
medication practices.

Nurses were interrupted, on average, 22%
of their time and were frequently
interrupted while performing safety-critical
tasks. Task completion times were greater
for interrupted tasks than for uninterrupted
tasks.
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Author(s),
Year, Country

Title

Aim

Methods (Design, Setting,
Participants)

Data analysis

Results

P Y Han,
Coombes and
Green, 2005,
Australia

Popescu, Currey
and Botti, 2011,
Australia

R.W. Hicks and
Becker, 2006,
uUs

Factors predictive of
intravenous fluid
administration errors
in Australian surgical
care wards

Multifactorial
Influences on and
Deviations from
Medication
Administration Safety
and Quality in the
Acute
Medical/Surgical
Context

An overview of
intravenous-related
medication
administration errors
as reported to
MEDMARX®, a
national medication
error-reporting
program

To ascertain the prevalence
of medication
administration errors for
continuous IV infusions and
identify the variables that
caused them.

To explore the
multifactorial influences on
medication quality and
safety in the context of a
single checking policy for
medication administration

To overview the
intravenous-related
medication administration
errors as reported to
MEDMARX within a five-
year period

A prospective study was conducted on
three surgical wards at a teaching
hospital in Australia. Medication
administration errors and contributing
variables were documented using a
direct observational approach.

An exploratory/descriptive study
using non-participant observation and
follow-up interview was used to
identify factors influencing
medication quality and safety in
medication administration episodes
(n=30) in acute care setting.

A mixed-methodology study using a
5-year review of 73,769 IV-related
medication errors from a national
medication error reporting program
indicates that between 3% and 5% of
these errors were harmful.

Descriptive statistical tests were
performed for calculating errors.
Observations were divided into
those where an error occurred and
those where an error did not occur.
Data were compared using either a
x?test, or Mann-Whitney U test
depending on the distribution and
nature of the data. The logistic
regression analysis was chosen to
describe the relationship between
the outcome (error or no error) and
the variables collected during the
study.

Data were analysed using content
analysis and thematic analysis.
Individual semi-structured
interviews were conducted with
participants in a private room on the
ward following observed
medication episodes.

Data were analyzed using content
analysis

Six hundred and eighty-seven observations
were made, with 124 (18.0%) having at
least one medication administration error.
The most common error observed was
wrong administration rate. Errors were
more likely to occur if an IV infusion
control device was not used and as the
duration of the infusion increased.

Nurses developed therapeutic relationships
with patients in terms of assessing patients
before administering medications and
educating patients about drugs during
medication administration. Nurses
experienced more frequent distractions
when medications were stored and prepared
in a communal drug room according to
ward design. Nurses deviated from best-
practice guidelines during medication
administration.

The leading type of error was omission, and
the leading cause of error involved clinician
performance deficit. Using content analysis,
three themes-product shortage, calculation
errors, and tubing interconnectivity-emerge
and appear to predispose patients to harm.
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Year, Country

Title

Aim

Methods (Design, Setting,
Participants)

Data analysis

Results

Rodriguez-
Gonzalez et al.,
2012, Spain

Sadat-Ali et al.,
2010, Saudi
Arabia

Prevalence of
medication
administration errors
in two medical units
with automated
prescription and
dispensing

Medication
administration errors
in Eastern Saudi
Arabia

To identify the frequency of
medication administration
errors and their potential
risk factors in units using a
computerized prescription
order entry program and
profiled automated
dispensing cabinets.

To assess the prevalence
and characteristics of
medication errors (ME) in
patients admitted to King
Fahd University Hospital,
Alkhobar, Kingdom of
Saudi Arabia.

Prospective observational study

conducted within two clinical units of
the Gastroenterology Department in a
1537-bed tertiary teaching hospital in

Madrid (Spain). Medication errors
were measured using the disguised
observation technique. Types of

medication errors and their potential

severity were described. The
correlation between potential risk
factors and medication errors was
studied to identify potential causes.

This is a retrospective study of all
patients admitted to the orthopaedic

department of the King Fahd Hospital

of the University, AlKhobar.

The medication error rate was
calculated by dividing the number
of errors by the total opportunities
for error (OEs). OEs were defined
as the sum of observed
administrations and omitted
medications. Univariate and
multivariate logistic regression
analyses were performed to study
the association between potential
risk factors and the occurrence of
errors. Statistical significance was
set at p<0.05.

The incident reports were analyzed
for age, gender, nationality, nursing
unit, and time where ME was
reported. The data were analyzed
and the statistical significance
differences between groups were
determined by Student's t-test, and
p-values of <0.05 using confidence
interval of 95% were considered
significant.

In total, 2314 medication administrations to
73 patients were observed: 509 errors were
recorded (22.0%) in preparation and 441
(86.6%) in administration. The most
frequent errors were use of wrong
administration techniques, wrong
reconstitution/dilution, omission, and wrong
infusion speed. Potential clinical severity
could not be assessed in 1.6% of cases. The
potential risk factors morning shift, evening
shift, Anatomical Therapeutic Chemical
medication class antacids, prokinetics,
antibiotics and immunosuppressants, oral
administration, and intravenous
administration were associated with a
higher risk of administration errors. No
association was found with variables related
to understaffing or nurse's experience.

The most common error was missed
medication, which was seen in 15(39.5%)
patients. Over 15 (39.5%) of errors occurred
in 2 units (paediatric medicine, and
obstetrics and gynaecology). Nineteen
(50%) of the errors occurred during the 3-11
pm shift.
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Author(s),

Methods (Design, Setting,

Title Aim .. Data analysis Results
Year, Country Participants) y
The incidence of medication administration
Prospective, observation-based, cross- error was 199 (56.4%). The majority
sectional study was conducted from (87.5%) of the medications have
Medication March 24-April 7, 2014 at the Felege Multiple logistic regression was documentation error, followed by technique
Senafikish administration error- The aim of this study was to Hiwot Referral Hospital inpatient used to identify variables error 263 (73.1%) and time error 193
Amsalu Feleke, . " assess the magnitude and  department. A total of 82 nurses were independently associated with (53.6%). Variables which were significantly
Magnitude and . . . . L . . R N
Mulatu and . associated factors of interviewed using a pre-tested MAE. The strength of association  associated with medication administration
associated factors L L . . . . . . .
Yesmaw, 2015, . medication administration  structured questionnaire, and was interpreted using the adjusted  error include nurse ages, work experience of
L among nurses in . S .
Ethiopia Ethionia errors observed while administering 360 odds ratio less than or equal to 10years, nurse to
P medications by using a checklist with 95 % CI. patient ratio of 7-10 and greater than 10,
supplemented with a review of interruption of the respondent at the time of
medication charts. medication administration, night shift and
age of the patient
Administration processes of 654 cases,
consisting of 15,042 error opportunities,
. A . . were observed of which 4112 (27.3%
To describe types, Disguised direct observational study. ( )
Intravenous cancer ~ frequencies and stages of A checklist consisting of appropriate errors were detected. A total of 19.9%
. guencie ages ot S15ting ot approp MAE rates were analysed based the (2217/11,118) and 48.3% (1895/3924) of
Thamer Ali Al chemotherapy errors during administration process of administration was R . N
. . . number of drug administration the errors were in the administration process
Khawaldeh and administration errors: of commonly used developed and used. The study was . . . . . , .
. . . observed during collection period.  and “aseptic techniques,” respectively.
Wazaify, 2018, An observational intravenous cancer conducted at the hematology and . - . .
L . . Descriptive statistics and regression Nurses who had finished a cancer
Jordan study at referral chemotherapy medications oncology wards at King Hussein . - .
o . . . . : analysis was used assess MAE chemotherapy medication preparation and
hospital in Jordan inclusive of “aseptic Medical Centre/Jordanian Royal . . . .
., . . administration training course committed
technique. Medical Services.

significantly (p > 0.05) more medication
administration errors compared to those
who had not completed such course.
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Title

Aim

Methods (Design, Setting,
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Data analysis

Results

Tissot et al.,
1999, France

Tissot et al.,
2003, France

Medication errors at
the administration
stage in an intensive
care unit

Observational study of
potential risk factors
of medication
administration errors

To assess the type,
frequency and potential
clinical significance of
medication-administration
errors.

To assess the rate and the
potential clinical
significance of MAEs and to
determine the associated
risk factors.

Prospective study using the
observation technique. Pharmacist-
performed observation of preparation
and administration of medication by
nurses, comparison with the original
medical order and comparison with
the data available in the literature.

In a Geriatric Unit and
Cardiovascular-Thoracic Surgery Unit
of Besancon University Hospital
(France), MAEs were identified using
the undisguised observation
technique. During a period of 20 days,
opportunities for error concerning 56
patients

For each category, the rate of errors
was calculated as the ratio between
the number of errors and the
number of nurses' specific, observed
interventions. Each prescribed dose
could be associated with more than
one error, but each error was
counted once, even if there were
multiple consequences. This
denominator differs from total
opportunities for error as defined by
Allan and Barker

MAE rate was expressed as the
percentage of the total opportunities
for error (TOE), which was the sum
of all doses ordered plus all the
unordered doses given. Univariate
and multivariate logistic regression
analyses were performed separately
foreach unit (GU and CTSU). Data
were not pooled while variables
analysed as a risk factor were
specific to the organization of each
unit. Results are presented as odds-
ratio (OR) and 95%confidence
intervals (95% Cl). A p-value <0.05
was considered significant

132 (6.6% of 2009 observed events) errors
were detected. Their distribution is as
follows: 41 dose errors, 29 wrong rate, 24
wrong preparation technique, 19
physicochemical incompatibility, 10 wrong
administration technique and 9 wrong time
errors. No fatal errors were observed, but 26
of 132 errors were potentially life-
threatening and 55 potentially significant.

78 MAEs were observed. The medication
administration error rate was 14.9%. Dose
errors were the most frequent (41%) errors,
followed by wrong time (26%) and wrong
rate errors (19%). 8 (10%) were estimated
as potentially life-threatening, 20 (26%)
potentially significant and 50 (64%)
potentially minor. Nurse workload and
incomplete or illegible prescriptions were
two independent risk factors of MAEs.
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Table 3: Description of the studies included in the analysis

Author(s),

Year, Country Title Aim

Methods (Design, Setting,
Participants)

Data analysis

Results

Nurses' perceptions of To identify nurses'

Wakefield et al., why medication perceptions of why
1998, US administration errors medication administration
occur. errors, occur.

Association of
Westbrook et interruptions with an
al., 2010, increased risk and
Australia severity of medication

administration errors

To test the hypothesis that
interruptions during
medication administration
increase errors.

1384 nurses from 24 acute care
hospitals in lowa were invited to
participate in the survey. A
questionnaire developed for this study
containing 18 items was used where
responders had to state their
agreement with these 18 statements

An observational study of nurses
preparing and administering
medications in 6 wards at 2 major
teaching hospitals in Sydney,
Australia.

The unit of analysis is the individual
nurse. Descriptive statistics are used
to analyse responses to individual
items and describe respondent's
characteristics. Cronbach's
coefficient alpha for testing
reliability was used.

The analyses were per-formed with
total interruptions per
administration as the primary
independent variable and total
procedural failures and total clinical
errors, respectively, as dependent
variables. Logistic regression was
used to model binary outcomes for
major errors (i.e., the influence of
interruptions on the risk of a major
error).

Five different group of factors have been
identified as the main causes for errors
according to nurses: Physicians related
factor (e.g., prescriptions not legible, not
clear), System related factors (e.qg.,
interruptions) Pharmacy related factors
(e.g., wrong doses are delivered),
Individuals related factors (e.g., non
adherence to guidelines), knowledge related
factors (e.g., limited pharmacology
knowledge)

Each interruption was associated with a
12.1% increase in procedural failures and a
12.7% increase in clinical errors. The
association between interruptions and
clinical errors was independent of hospital
and nurse characteristics. Interruptions
occurred in 53.1% of administrations. Of
total drug administrations, 74.4% (n =
3177) had at least 1 procedural failure.
Administrations with no interruptions (n =
2005) had a procedural failure rate of
69.6%, which increased to 84.6% with 3
interruptions. Nurse experience provided no
protection against making a clinical error
and was associated with higher procedural
failure rates.
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Table 3: Description of the studies included in the analysis

Author(s),

Methods (Design, Setting,

Year, Country Title Aim Participants) Data analysis Results
0,
All variables with P < 0.25 in the 2098 _nurse_s (98.3%) completed the survey
. . . L . questionnaire. Of these, 203 (68.1%)
L A cross-sectional study in Addis bivariable analysis model were L L
Medication reported committing medication

Wondmieneh et
al., 2020,
Ethiopia

You et al., 2015,
South Korea

administration errors
and contributing
factors among nurses:
a cross sectional study
in tertiary hospitals,
Addis Ababa, Ethiopia

Perceptions regarding
medication
administration errors
among hospital staff
nurses of South
Korea.

included in the final model of

multivariable analysis in order to
control all possible confounders.
Adjusted odds ratio with 95% ClI

To assess the magnitude and Ababa, Ethiopia. The study involved
contributing factors of 298 randomly selected nurses. We
medication administration  used a self-administered survey
error among nurses in questionnaire and checklist to collect
tertiary care hospitals, Addis data via self-reporting and direct
Ababa, Ethiopia, observation of nurses while
administering medications.

associated with MAESs using
multivariable logistic regression
analysis.

Cross-sectional survey design.

Conducted in three university

hospitals in three South Korean Data were analysed by using
provinces. A total of 312 hospital staff descriptive statistics (frequency,
nurses were included in this study. percentages, means and standard
main outcome will be the revision of  deviation)

the Medication administration errors

problem.

To identify reasons for
medication administration
errors (MAEs) and why they
are unreported, and estimate
the percentage of MAEs
actually reported among
hospital nurses.

was estimated to identify the factors

administration errors in the previous 12
months. Factors such as the lack of
adequate training, unavailability of a
guideline for medication administration,
inadequate work experience, interruption
during medication administration and night
duty shift were significant predictors of
medication administration errors

MAEs were experienced by 217 nurses
(69.6%) during their clinical career,
whereas 149 nurses (47.8%) perceived that
MAEs only occur less than 20% rate. MAES
occurred mostly during intravenous (V)
administrations. Nurses perceived that the
most common reasons for MAEs were
inadequate number of nurses in each
working shift and administering drugs with
similar names or labels. Most frequent
errors included administering medications
to the incorrect patients, incorrect
medication doses and drug choices,
incorrect infusion rates
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Abstract

Objectives: To record the type and frequency of errors, with an emphasis on omissions, during administration of medicines
to inpatients and to investigate associated factors.

Methods: This was a descriptive observational study. The medication process in two medical wards was observed by two
observers using a structured observation form. Chi Square, Kruskal-Wallis and regression analysis were used to explore
associations between factors and errors.

Results: From the 665 administrations observed a total of 2371 errors were detected from which 81.2% were omissions and
18.8% were errors of commission. Omissions in the infection prevention guidelines (46.6%) and in the five rights of
medication safety principles (35.8%) were a predominant finding. In particular, omitting to hand wash before administering
a drug (98.4%), omitting to disinfect the site of injection (37.7%), and omitting to confirm the patient’s name (74.4%) were
the three most frequently observed omissions. Documentation errors (13.1%) and administration method errors (4.5%) were
also detected. Regression analysis has shown that the therapeutic class of the drug administered and the number of
medicines taken per patient, were the two factors with a statistical significance that increased the risk of a higher number of
errors being detected.

Conclusions: Errors during drug administration are still common in clinical practice, with omissions being the most
common type of error. In particular, omissions in the basic infection and safety regulations seem to be a very common
problem. The risk of a higher number of errors being made is increased when a cardiovascular drug is administered and
when the number of medicines administered per patient is increased.
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1. Introduction

Medication administration errors (MAES) are common during drug administration to inpatients, with omissions being one of
the most common type of errors [(Héarkanen et al., 2019; Harké&nen, Turunen, et al., 2020; Keers et al., 2013b)]. Any dose
given plus any dose ordered but omitted represents an opportunity for error (OE) [(Allan & Barker, 1990; Kim & Bates,
2012)]. MAEs can be defined as “a deviation from the prescriber's medication order as written on the patient's chart,
manufacturers' preparation/administration instructions, or relevant institutional policies” [°]. Error of omission can be defined
as the failure to carry out all necessary steps in the performance of a task and is probably the most common human error
[(Kennedy & MacLean, 2004; J. Reason, 2002)]. Previous studies defined omission in drug therapy as the failure to administer
an ordered dose or a prescribed drug [(K N Barker et al., 2002; Haw et al., 2007)]. However, additional types of omission do
exist, like deviations from the basic infection prevention and safety regulations [(Keers et al., 2013a; Kim & Bates, 2012; J.
Reason, 2002)]. Deviations have been described as outliers, exceptions, or aberrations and represent actions that deviate from
protocols intended to uphold patient safety during medication administration [(Visweswaran et al., 2010)]. Omissions in drug
administration are considered preventable events that do reach the patient and have the capacity to cause or lead to
inappropriate drug use or even patient harm [>(Categorizing Medication Errors Algorithm in Color | NCC MERP, n.d.;
National Coordinating Council for Medication Error Reporting and Prevention, 2020)]. Therefore, exploring the nature and
causes of omissions in drug administration is important for improving patient safety.

Different factors contribute to the occurrence of MAEs [(Harkanen et al., 2015; Keers et al., 2013a)]. These include factors
associated with health care professionals (e.g. knowledge, experience, physical or mental fatigue), factors associated with
patient characteristics (e.g. condition, age), factors associated with the work environment (e.g. staffing, distractions and
interruptions), and factors associated with the medicines administered (e.g. pharmaceutical form)[ (Bates et al., 1999;
Harkénen et al., 2015; Hellstrom et al., 2012)]. Other organisational factors, like the patient safety climate in the unit, are also
relevant with the prevalence of errors [(Gleeson et al., 2020)]. Interventions implemented to limit MAEs include quality
improvements [(Zhou et al., 2015)], health information technologies [(Bryony Dean Franklin et al., 2007; Helmons et al.,
2012; Jheeta & Franklin, 2017; Warrick et al., 2011)], and training of the personnel [(Nguyen et al., 2014)]. However, research
indicates that the problem is still present and more effort is needed to be further decreased [(H&rkénen et al., 2019; Keers et
al., 2013a)].

This study aimed to record the type and frequency of errors, with an emphasis on omissions, during administration of
medicines to inpatients in two medical wards of a tertiary hospital in Cyprus. Secondly, to explore factors associated with
errors.

2. Methods

2.1 Study Design

This was a descriptive observational study where the direct observation method had been employed in order to address the
above-mentioned research objectives. Medication errors and associated factors were identified via direct observation of the
medication administration process with parallel review of patients’ medication records. There are several techniques for
detecting medication errors, however, direct observation is considered to be one of the most efficient and accurate[(Kenneth
N Barker et al., 2002; Flynn, Barker, Pepper, Bates, Mikeal, et al., 2002; Harké&nen, Turunen, et al., 2020)]. There is also
evidence suggesting that MAE rates were not affected when a non-judgmental, non-interfering observation method is
employed[(Kenneth N Barker et al., 2002; Flynn, Barker, Pepper, Bates, Mikeal, et al., 2002; Harké&nen, Turunen, et al.,
2020)]. This was an undisguised study and nurses were informed beforehand. Two observers recorded the medication process
and a discreet and non-interfering observation approach was followed[(Kenneth N Barker et al., 2002; Harkénen et al., 2015)].
It was agreed that observers will not interfere with the medication process unless a potentially harmful error was about to
happen. Observers reviewed medication records and prescriptions and recorded the medication process using a structured
observational form.

2.2 Setting and Participants
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The study took place in two adult medical wards of a tertiary state hospital in Cyprus offering healthcare services to more
than 200,000 habitants. Each medical ward had 30 beds. Two observers recorded the medication administration process with
a simultaneous review of medication charts. 25 nurses worked in each ward and a convenience sample of 13 nurses per ward
(48%) agreed to participate in the study. All nurses involved in the medication process were eligible to participate.

2.3 Study Size
The estimation of the study size (i.e. number of administrations) was based on the assumption that an intervention would be
made. It was calculated that a sample of 637 administrations before and 637 after an intervention, would be needed to detect
a reduction in MAEs from 7% to 3.5%, based on a two-sided test with an alpha of 0.05 and a power of 80% [(Campbell et al.,
1995; B. Dean et al., 2002; Bryony Dean & Barber, 2000; Bryony Dean Franklin et al., 2007)]. A total of 665 administrations
were observed.

2.4 Definitions: Errors and Associated Factors

Any deviation from safe drug administration was recorded as an error. Each dose administered or omitted represented an
opportunity for error (OE) [(Allan & Barker, 1990)], and each OE could result in more than one type of error. Actions or
procedures omitted, missed or left unfinished were recorded as omissions while actions executed wrongly, inaccurately or
inappropriately were recorded as errors of commission. Medication errors were grouped in eight different categories based on
their characteristics (Table 1). These were the “adherence to the five rights of medication safety” [(Kim & Bates, 2012; Martyn
et al., 2019)], “adherence to basic infection and safety regulation” [(Kim & Bates, 2012; Rao et al., 2013)], “adherence to
drug administration record protocol” (i.e. documentation errors) [(Hartel et al., 2011; Kim & Bates, 2012)] and “adherence to
administration methods and guidelines” [(Harké&nen et al., 2015; Kim & Bates, 2012)]. Factors assessed for associations with
errors were staffing (number of patients assigned per nurse for medication administration), distractions and/or interruptions
(by staff, patients or visitors), shifts (morning, evening, or night shift), days (weekdays or weekends), pharmaceutical form
(oral, injectable or other forms), medication therapeutic class (e.g. cardiovascular, antibiotics, anticoagulants, nervous system
drugs, or other class), patient age, number of medicines taken per patient and nurse experience.

2.5 Observation Form and Data collection

A structured observation form was used for data collection. The form was developed based on forms used in previous
observational studies[(Bertsche et al., 2008; Harké&nen et al., 2015; Kim & Bates, 2012)] but adapted to the needs of this study.
The form reflected all possible errors and omissions that could occur during medication administration (Table 1). A
multidisciplinary team of experts reviewed the components of the form and confirmed its validity. Data collection took place
from August to September 2018. The observation was carried out by two observers, one in each ward. Observers were
registered nurses and both were experienced in the medication process in hospital wards. However, they did not have any
relationship with the wards where the study was conducted. Observers were informed about the study and had theoretical and
practical training in the direct observation method before the study was initiated. They were involved in helping to draft the
observation form and were able to test the method and the form during the pretest phase (pilot study). The study was
undisguised. The nurses and ward managers were informed about the study beforehand. The Hawthorne effect was reduced
by prolonging the presence of observers in the wards when implementing the pilot phase, therefore the staff became familiar
with the observers recording the medication process. Also, the word error was avoided by the observers during the
observation[(B. Dean & Barber, 2001; Harkénen et al., 2015)]. If there was a risk for an error during observation (e.g. giving
a wrong dose), observers intervened and politely asked the nurse to check again before administration in order to protect
patients from being harmed. This was in line with previous studies[(B. Dean & Barber, 2001; Harké&nen et al., 2015;
Westbrook et al., 2011)] and such doses were considered as MAESs. In both wards the nurses were responsible for medication
preparation and administration, as there were no ward pharmacists or other staff involved in these procedures. Observers
arrived at the ward before the medication administration began and informed the nurse, who had already agreed to participate,
that the medication process will be recorded. Observers recorded the administration process by following the nurses carrying
out the medication round and reviewed drug orders and records in order to be able to cross check the medicine administered
with the medicine prescribed. Drug orders and medication records were on paper, as there was no electronic prescription or
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medication system used in the wards. There were three scheduled routine medication rounds in the wards (i.e. morning,
evening and night). Medication rounds in the two wards lasted from thirty minutes to approximately two hours, depending on
the type of work organization system in the ward and on staffing. In particular, when nurses were allocated to tasks rather
than to patients, drug administration rounds were prolonged (approximately two hours) because one or two nurses had to
prepare and administer medication to all ward inpatients. When nurses were allocated to patients, time per drug administration
round was decreased (approximately thirty minutes) because one nurse had to prepare and administer medication for three or
four inpatients. Observations were conducted during weekdays and weekends, during all shifts and under both types of work
allocation system (patient and task allocation) in an effort to obtain a comprehensive sample of administrations under all
possible working conditions. The study was approved by the National Ethics Committee according to the national law, and
by the research committee of the Ministry of Health. Access to the field of research was obtained by the hospital administration
and the ward management.

2.6 Pilot study

A pilot study took place before initiating the observation. The pilot study helped test the form and the inter-rater agreement.
Additionally, it gave the opportunity to observers and staff to get used to each other’s presence during medication
administration, by prolonging the presence of the observers in the wards, therefore mitigating the Hawthorne effect. In this
testing phase the two raters observed simultaneously the same nurse administering the same medicine to the same patient and
recorded the administrations using the observation form. During the pilot phase 85 administrations were recorded and Cohen’s
Kappa coefficient was used to confirm agreement between observers [(Hallgren, 2012; Harkanen et al., 2015)]. The agreement
between observers calculated at 97.8% and the Cohen’s kappa coefficient was k=0.971, p=0.005.

2.7 Statistical Analysis

After collection, data were processed using PASW 23 for Windows. Descriptive statistics were used to calculate the numbers
and types of errors (Table 1). Observations were dichotomized at two cut-off points: administrations with more than three
errors (> 3) and administrations with more than five errors (> 5). Chi square and Kruskal-Wallis test were used to assess
relationships between categorical or continuous variables respectively and number of errors (Table 2). Two binary logistic
regression models have then been completed, one for each dichotomized response (> 3 and > 5 errors) in order to explore
which factors could predict the occurrence of a higher number of errors. Risk factors were included in the regression models
and factors without a statistically significant contribution to the model were removed using a stepwise (backwards) approach
(Table 3 and Table 4).

3. Results

3.1. Frequency and types of errors

Overall, 31 rounds were observed, 665 administrations were recorded and 2371 errors were detected. The minimum number
of errors observed within one administration was 1 (6%) and the maximum 11 (1.2%). The average number of errors per
administration was 3.5. From the 2371 errors, only 455 (18.8%) were errors of commission while 1926 (81.2%) were
omissions (Table 1). Omissions in the basic infection and safety regulations (46.6%) were the most common type of error,
followed by deviations from the five right principles (35.8%). Omitting to hand wash was a predominant finding (98.4%).
Also not disinfecting the site of injection was a major omission recorded in 37.7% of the administrations observed. Within
the category “adherence to the five rights of medication safety”, the most common type of error was the omission to adequately
confirm that the patient to whom the medicine is about to be administered is indeed the right patient, by either confirming
from medication records (11.7%) or by asking the patient to confirm his/her name (74.4%). Documentation errors (adherence
to drug administration record protocol) was also an important finding (13.1%) while errors in the category “adherence to
administration methods and guidelines” were a less frequent finding (4.5%) (Table 1).

3.3. Factors associated with medication errors
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Interruptions and/or distractions during medication administration were associated with both administrations with more than
three errors and administrations with more than five errors (p=0.007 and p=0.03 respectively). The association between the
“number of medicines administered to the patient” and the number of errors, was found to be statistically significant and the
number of errors increased proportionally to the number of medicines administered to the patient (Table 2). There were no
statistically significant associations between the number of errors and patient age, nurse experience, days or shifts (Table 2).
There was a statistically significant association between the number of patients assigned per nurse for medication
administration and administrations with a higher number of errors (> 5) (p=0.01) but not with administrations with > 3 errors
(p=0.21).

Similarly, there was a statistically significant association between the pharmaceutical form and > 5 errors per administration
(p=0.001) but not with administrations with > 3 errors (p=0.86).

To further investigate the relationship of contributing factors and prevalence of errors, two stepwise logistic regression models
were completed: one for administrations with three errors or above (> 3) (Table 3) and one for administrations with five errors
or above (> 5) (Table 4).

Drug therapeutic class was also associated with both > 3 and > 5 errors with a statistical significance (p<0.001). Factors
increasing the risk of > 3 errors being detected per administration were the pharmaceutical form, the medication class and the
number of medicines administered to each patient (Table 3). Specifically, it was 65% (p=0.01) more likely to detect > 3 errors
when an injectable medicine was administered than when administering an oral medicine. Similarly, when a cardiovascular
medicine was administered it was 3.35 (p<0.001) times more likely to detect > 3 errors within an administration, than when
a drug from another drug class was used. Also, an increased number of medicines taken by the patient increased the risk by
7% (p=0.008) for > 3 errors to occur.

The factors increasing the risk of > 5 errors within an administration were only the medication class and the number of
medicines administered to each patient. It was 4.1 (p<0.001) times more likely to observe > 5 errors per administration when
administering a cardiovascular drug than a drug from another therapeutic group. An increased number of medicines taken by
the patient increased the risk by 6% (p=0.05) for > 5 errors to occur per administration (Table 4).

4. Discussion

Omitting to hand wash or disinfect the site of injection, and in general not following the infection control and safety regulations
was among the major findings that raises concerns of possible cross infection (Table 1). The omission of hand washing has
previously been reported[(Kim & Bates, 2012)]. Errors of omission in the basic five right principles of medication safety were
also an important outcome of this study. This may indicate that clinical nurses are prone to deviate from safe practice
regardless of their experience in the field. In particular, the omission of not confirming the patient’s identity was a major
finding (Table 1). The error of not administering a drug in line with the correct administration method, could have been caused
by a lack of knowledge, time pressure, or because of a lower risk perception. However, as we did not perform knowledge
testing nor explore risk perceptions, the explanation of this specific omission remains unknown. Some studies that did perform
knowledge testing [(Bertsche et al., 2008; Niemann, Bertsche, Meyrath, Koepf, Traiser, Seebald, Schmitt, Hoffmann, Haefeli,
& Bertsche, 2015)] have revealed some knowledge deficits, while other studies have shown that there is a significant
variability between risk perceptions among healthcare professionals [(Bourne et al., 2017; Nichols et al., 2009b)].
Administration method errors have also been reported by previous studies [(Hérkanen et al., 2015; Keers et al., 2013b;
McLeod et al., 2014)]. Non-adherence to the drug administration record protocol (i.e. documentation errors) was commonly
recorded, and this is in line with findings from previous studies [(Harkéanen et al., 2015; Keers et al., 2013b; Safholm et al.,
2019)]. In fact, documentation errors were the most common type of error of commission recorded with the inaccurate time
of documentation being the most frequently detected documentation error.

Regarding associated factors, interruptions and/or distractions, medication type, and number of medicines administered to the
patient were all associated with a statistical significance to a higher number of errors (Table 2). In particular, the administration
of injectable forms was associated with a higher number of errors than administering oral or other forms (Table 2 and Table
3). Factors that could predict the occurrence more than three errors (=3) with a statistical significance were medication class,
pharmaceutical form and the number of medicines administered per patient. The only factors that statistically significantly
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predict the occurrence of a higher number of errors (>5) were medication class and number of medicines administered per
patient. When administering a higher number of medicines to a patient or when cardiovascular medicines were administered
the risk of > 5 errors made per administration was increased. Studies conducted in a similar setting, including patients with
similar characteristics, have also reported associations between medication errors and polypharmacy or medication errors and
cardiovascular drugs[(Hérkénen et al., 2019; Keers et al., 2013b; WHO, 2017c)]. Further investigation may be warranted to
understand further factors unexplored in this study (e.g. safety culture, professional engagement) and how they are associated
with MAE.

One very important finding from this study was the high number of omissions. Omissions constituted deviations from safe
drug practice and seemed to be the most frequent type of error during the medication administration process. This is an
important finding because errors of omission are often underestimated or not reported by staff [(Pelzang & Hutchinson,
2020)] but at the same time are one of the most common types of error detected in observational studies [(Harké&nen et al.,
2015, 2019; Sears & Goodman, 2012)]. Errors of commission were also recorded in this study but were much less frequently
observed. In comparison with previous studies [(Harkénen et al., 2015; Keers et al., 2013b)], a rather higher number of errors
were detected in this study. However, this was not a surprise because this study aimed, apart from recording errors of
commission, to detect as many errors of omission as possible. Many of the omissions detected in our study were not observed
and therefore not recorded in previous similar observational studies [(K N Barker et al., 2002; Harkéanen et al., 2015; Haw et
al., 2007)]. More specifically, in previous studies omission was defined as the failure to give an ordered dose, and that was
the only type of omission recorded [(K N Barker et al., 2002; Haw et al., 2007; Lishy et al., 2005)]. However, in this study
more types of omission were under observation, therefore a higher number of errors were recorded in total (Table 1). One
differentiation of this study from previous ones is that within each OE different types of omission were observed. Previous
studies have operationalised medication errors in terms of a rate which is calculated as the number of MAEs divided by the
total number of OEs, multiplied by 100[(Allan & Barker, 1990; Bryony Dean Franklin et al., 2007)]. This rate is useful for
comparing study results, however, is not always feasible to compare findings from different studies because of the different
settings, definitions and methods used in each study[(Keers et al., 2013b; McLeod, Barber, & Dean Franklin, 2013)].
Additionally, different approaches when calculating error rates are noted among different studies[(Keers et al., 2013b;
McLeod, Barber, & Dean Franklin, 2013)]. Some studies suggested that MAEs occur in 5.6% of non-intravenous, or in 35%
of intravenous doses[(McLeod, Barber, & Dean Franklin, 2013)] or up to 20% of all doses given;[(K N Barker et al., 2002;
Hérkénen et al., 2015)]. However, other studies suggest higher rates of error (from 19.6% up to 85.9%), particularly for
intravenous administrations[(Keers et al., 2013b; Lisby et al., 2005)]. In this study, the medication error rate is considerably
higher in comparison with other studies. If the total number of doses given, plus omitted doses, is used as denominator and
the number of doses with one or more errors as a numerator, multiplied by 100, the medication error rate will be 100% since
all observed doses had at least one error. If the total number of errors is used as numerator, error rate will be above 100% (i.e.
356.5%). This was not an unexpected outcome since in this study we included additional types of procedural errors that were
not commonly reported in previous studies. The aim was to put an emphasis on omissions since they are among the most
commonly reported errors[(Harkénen et al., 2015; Keers et al., 2013b; Kim & Bates, 2012)]. Omissions of a drug or a dose
are reported by previous studies [(K N Barker et al., 2002; Harkanen et al., 2015; Lishy et al., 2005)]. However, procedural
errors, like omitting to hand wash before administrating medicines intravenously, omitting to confirm the patient’s name,
omitting to check that the correct strength is about to be administered or omitting to disinfect the site of injection, are not
always considered when investigating MAESs. These omissions increase the possibility of additional adverse event to occur
and also the risk of inpatients being harmed[(National Coordinating Council for Medication Error Reporting and Prevention,
2020)]. Furthermore, findings from this study revealed that basic medication safety and prevention guidelines are not always
followed by staff. The omissions detected in this study, highlighted failings in the medication administration process, and
non-adherence to safety guidelines, which composes a prone to errors environment. These problematic conditions cultivate a
suboptimal safety level, and are associated with poor health outcomes for patients[(Harké&nen et al., 2019)]. The findings also
highlight the need to identify procedural errors in order to prevent medication adverse events. Further research will be needed
to explore causes of procedural failures and identify potential barriers for staff to adhere to safety guidelines.

Omissions may constitute a deeper problem because it concerns attitudes and behaviors of the personnel and are relevant to
the general safety climate and culture of the team and of the organization [(Gleeson et al., 2020; Pelzang & Hutchinson,
2020)]. Omissions lead to deviations from safe clinical practice, but probably also reveal a hidden risk factor, like a low drug
safety perception among healthcare professionals [(Nichols et al., 2009b; Pelzang & Hutchinson, 2020)]. It is crucial to
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explore the personnel perspectives regarding drug safety or evaluate the safety climate at organizational level in order to
obtain a better understanding of why these deviations from safe practice are observed [(Bourne et al., 2017; Gleeson et al.,
2020)]. Along with contributing factors, personnel’s perceptions on medication safety should be considered in order to provide
a more solid explanation of why errors happen.

5. Suggestions for future research

Based on the findings of this study, it is suggested that failures in the medication process and deviations from medication
safety guidelines, which threaten patient safety, should be identified and addressed by healthcare organizations, hospitals in
particular. Procedural errors and omissions during the medication process are intertwined with non-adherence to safety
guidelines which inevitably cultivate an error prone environment. This study highlights the magnitude of the non-adherence
to these guidelines which warrants further investigation to understand why and how to resolve this. This study, in line with
previous studies, reported an association between MAEs and cardiovascular drugs and polypharmacy[(Flynn, Barker, Pepper,
Bates, Mikeal, et al., 2002; Hérkéanen et al., 2015, 2019; Keers et al., 2013b; Kim & Bates, 2012; WHO, 2017c)]. The
association of specific factors with MAEs may constitute a target for future research as more evidence maybe needed to
understand the actual impact of these factors on errors.

6. Limitations

Due to the complexity of the medication process, additional factors contributing to errors may exist but probably were missed
and therefore not included in our analysis. Personnel perspectives regarding drug safety for instance, or the organization’s
safety climate should be considered in order getting a better understanding of why these deviations from safe drug
administration principles are observed. Moreover, despite the fact that observers tried to be discreet, their presence in the
wards may had an impact on nurses’ performance. Finally, this study conducted in two medical wards of a tertiary hospital
and only the administration phase was observed. Expanding the observation in different wards and including different stages
of the medication process could provide a more comprehensive picture of the medication errors problem.

7. Conclusions

Medication errors are a common problem in healthcare services, with omissions being one of the most common types of error.
Exploring the causes of this phenomenon is crucial in the effort to address it. Factors associated with medication errors need
to be explored and taken into account in an attempt to limit errors. However, in order to effectively address the problem and
improve patient safety, an investigation of the personnel perspectives of drug safety will be needed in order to obtain a better
picture of the problem and promote safe drug use in clinical settings.
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Table 1. Frequency and types of medication errors detected

Observations

Error Category Item with (I%/rot;or, N Type of error
Omissions Error
Adherence to basic Wash hands before administering medication 654 (98.4) 649 5
infection and safety IV equipment placed only in disinfected areas 199 (29.9) 199 0
regulation Disinfect site of injection 251 (37.7) 251 0

% of All Errors 1104 (46.6) 1099 (57.1) 5(1.1)
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Right Read medicine’s name on label for at least one second 17 (2.6) 17 0
5 Medicine  nedication is prepared by the nurse who will administer it 21 (3.2) 0 21
% - _ Confirm the strength indicated on label for at least 1 sec 41 (6.2) 41 0
é % Fgg?é Confirm the dose from prescription for at least 1 sec 49 (7.4) 49 0
2 g Confirm the dosage at eye level for syringes 60 (9.0) 60 0
% g Right ~Read patient name from medication record 78 (11.7) 78 0
% E Patient  Ask patient to confirm his/her name 495 (74.4) 495 0
% F?(')%I:é Read administration route on label at least once second 65 (9.8) 65 0
'.T.'I?:é Medicine administered at the right time 24 (3.6) 0 24
% of All Errors 850 (35.8) 805 (41.8) 45 (10.1)
Adherence to  Infusion rate is in accordance to manufacturer instructions 27 (8.6) 0 27
administration Prepare the medication right before the administration 22 (3.3) 22 0
methods and
guidelines  The medicine is injected at the correct site and/or angle 58 (8.7) 0 58
% of All Errors 107 (4.5) 22 (1.1) 85 (19.1)
Adherence to drug  The nurse who administered the drug records the event 20 (3.0) 0 20
administration record The time of the administration is accurately recorded 290 (43.6) 0 290
protocol % of All Errors 310 (13.1) 0 310 (69.7)
Total Errors N (%0) 2371 (100) 1926 (81.2) 445(18.8)
Table 2. Associations between risk factors and administration with >3 and > 5 errors
Number of errors per administration
Associated Factors N <(O§0 ) NZ(S/O ) p value® N<((;) ) NZ(OS/O ) p value”
Shift
Morning 128 (52.5) 225 (53.4) 258 (52.2) 95 (55.6)
Evening 52 (21.3) 89 (21.1) 0.97 111 (22.5) 30 (17.5) 0.40
Night 64 (26.2) 107 (25.4) 125 (25.3) 46 (26.9)
Days
Weekdays 156 (63.9) 266 (63.2) 0.85 312 (63.2) 110 (64.3) 078
Weekends 88 (36.1) 155 (36.8) ' 182 (36.8) 61 (35.7) '
Interruptions or distractions
Yes 46 (18.9) 119 (28.3) 0.007 112 (22.7) 53 (31.0) 0.03
No 198 (81.1) 302 (71.7) 382 (77.3) 118 (69.0)
Number of patients for medication
administration per nurse
above five patients 163 (66.8) 261 (62.0) 329 (66.6) 95 (55.6)
below five patients 81(33.2) 160 (38.0) 0.21 165 (68.5) 76 (44.4) 0.01
Pharmaceutical Form
Oral 118 (48.4) 199 (47.3) 0.86 219 (44.3) 98 (57.3) 0.001
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Injectable

Other

Drug Therapeutic Class
Cardiovascular
Antibiotics
Antithrombotic

Nervous System drugs
Other class

Patient Age

Mean Age in Years (SD)
Nurse Experience

Mean number in years
(SD)
Number of medicines ta

Mean Number (SD)

102 (41.8)
24 (9.8)

29 (11.9)
59 (24.2)
21 (8.6)
25 (10.2)
110 (45.1)

75.91 (12.7)

13.1(3.6)
ken by patient
8.3(3.1)

175 (41.6)
47 (11.2)

120 (28.5)
50 (11.9)
45 (10.7)
30 (7.1)

176 (41.8)

76.13 (13.0)

12.8 (3.9)

8.8 (3.6)

226 (45.7)
49 (9.9)

77 (15.0)
87 (17.6)
59 (11.9)
44 (8.9)
230 (46.6)

<0.001

0.75

0.74

0.02 8.6 (3.3)

76.02 (13.4)

12.97 (3.8)

51 (29.8)
22 (12.9)

75 (43.9)
22 (12.9)
7(4.1)
11 (6.4)
56 (32.7)

<0.001

74.22 (15.6) 0.28

13.38 (3.7) 0.08

9.2 (3.3) 0.01

*For patient age, nurse experience and number of medicines taken by patient, a p-value from Kruskal-Wallis test is reported, and in all
other cases p-value of chi-square test is reported. Values in italic indicate significant association with number of errors.

Table 3. Stepwise logistic regression model for administration with > 3 errors including only the statistically
significant risk factors, OR (95% CI), p < 0.05

Associated Factors”

Pharmaceutical Form

Oral
Injectable
Other

Medication Therapeutic Group

Other

Cardiovascular

Antibiotics

Anticoagulants

Nervous system drugs
Medicines taken by patient

Odds Ratio (95% CI)

Ref
1.65 (1.10-2.49)
1.32 (0.74-2.34)

Ref
3.35(1.95-5.77)
0.68 (0.42-1.10)
1.61 (0.88-2.96)
0.71 (0.39-1.29)
1.07 (1.02-1.13)

p value*

0.01
0.34

<0.001
0.11
0.12
0.26
0.008

Nagelkerke R?
Hosmer and Lemeshow Test
Classification accuracy

-2 LL

822.11, x2=52.09, df=8, p<0.001
10.3%
p=0.21
64.8%
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*p value of a stepwise (backwards) regression model is reported. Values in italic indicate significant association with number of errors.
#Shift was not included in the model as it was correlated with the factor “number of patients per nurse for medication administration”

Table 4. Stepwise logistic regression model for administrations with >5 errors including only the statistically

significant factors, OR (95% CI), p < 0.05

Associated Factors* Odds Ratio (95% CI)
Medication Therapeutic Class
Other Ref
Cardiovascular 4.10 (2.65-6.34)
Antibiotics 1.04 (0.60-1.80)
Anticoagulants 0.48 (0.21-1.12)
Nervous system drugs 0.98 (0.47-2.03)
Medicines taken by patient 1.06 (1.00-1.12)

p value*

<0.001
0.90
0.09
0.96
0.05

-2LL 694.93, x?=63.23, df=5, p<0.001

Nagelkerke R?>  13.3%
Hosmer and Lemeshow Test p=0.24
Classification accuracy 76.8%

*p value of a stepwise (backwards) regression model is reported. Values in italic indicate significant association with number of errors.
#Shift was not included in the model as it was correlated with the factor “number of patients per nurse for medication administration”
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Abstract

This study presents and discusses nurses’ perceptions of medication administration errors (MAESs) related factors
in two medical wards of a tertiary hospital. In these two medical wards an observational study investigating the
MAEs associated factors had previously been conducted and indicated that the occurrence of a higher number of
MAEs was significantly associated with the type of medicine administered and with polypharmacy. To further
investigate the problem, a focus group study was conducted to explore nurses’ perceptions of MAEs related factors
in the same hospital settings, based on the evidence provided from the observational research. Nurses from the
two medical wards participated in focus group discussions. Thematic analysis was employed for data analysis and
resulted in composing four themes: (a) professional practice environment and related factors, (b) person-related
factors, (c) drug-related factors, (d) processes and procedures. For obtaining a clearer picture of the MAEs
problem, it is suggested, when feasible, to use more than one method for collecting the data, as different methods
may reveal additional risk factors that cannot be obtained only by one method.

Keywords
Medication errors, nurses’ perceptions, medical wards, focus groups, thematic analysis
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Introduction

Medication administration errors (MAES) are still common in hospital wards and patients run the risk of
suffering harm as a consequence of such errors (Giannetta et al., 2020; M. Harkanen et al., 2019). Medication
administration to inpatients is a complex process, individual and system related conditions may change at any
point of the process and clinical nurses spend much of their time administering medicines to inpatients (Brady et
al., 2009; Hark&nen et al., 2015). Nurses, therefore, are involved in a prone to error procedure (Giannetta et al.,
2020; Harkénen et al., 2015). Since nurses have an important role in the medication process, it is crucial to explore
their perceptions of MAEs associated factors, in order to draft targeted plans to limit drug errors in hospital settings
and improve patient safety (Cooper, 1998).

Several definitions have been proposed for medication errors but until now there is a lack of an internationally
standardized term that clearly defines what constitutes an error, error cause, or contributing factor (Escriva Gracia
et al., 2019). The United States National Coordinating Council for Medication Error Reporting and Prevention
define medication errors as “any preventable event that may cause or lead to inappropriate medication use or
patient harm while the medication is in the control of the health care professional, patient, or consumer” (NCC
MERP, 2021). Medication errors can also be defined as a deviation from the doctor’s order as written on the
patient's therapy charts, a deviation from the manufacturers' preparation/administration instructions, or deviations
from the relevant organization’s guidelines or policies (Keers et al., 2013b).

Previous research suggests that MAESs errors only, (excluding prescription, or dispensing errors) occur in 5%
of non-intravenous and 35% of intravenous doses or up to 20% of all doses given (M. Harkénen et al., 2019; Keers
et al., 2013b; McLeod et al., 2014). Globally, the cost associated with all medication errors has been estimated by
the World Health Organization (WHO) at $42 billion USD annually (WHO, 2017d). In Europe, the annual cost of
medication errors had been estimated between €4.5 billion and €21.8 billion (European Medicines Agency, 2013).

The occurrence of MAEs may be related to different factors, such as environmental and working conditions,
including leadership and management, staffing, work allocation, distractions and/or interruptions, drug related
factors, and procedures and systems failures (Brady et al., 2009; Sears et al., 2013b). Additionally, nurse related
factors include nurse experience, knowledge, physical or mental status, and patient related factors include health
condition, age and polypharmacy (Harkénen et al., 2015; Keers et al., 2013a). However, the perceptions of
medication error associated factors among nurses working in different healthcare settings may vary; because of
the different working conditions (Sears et al., 2013b), different organization of work, ward management and
different nurse or patients characteristics (Harkénen et al., 2015; Jasemi et al., 2019).

Moreover, studies have reported the implementation of different interventions to prevent errors, including
technological applications, staff training, improved access to pharmacy services, and improvements in ward
systems (European Medicines Agency, 2013; Keers et al., 2014; Manias et al., 2014; E. Manias et al., 2020).
However, errors are still commonly detected in healthcare settings, particularly in hospitals (M. Harkanen et al.,
2019).

The present study was part of a bigger study investigating the MAESs associated factors and aimed to explore
the experience and the perceptions of nurses working in two medical wards, regarding the factors associated with
MAEs. An observational study had previously been conducted in these two medical wards which revealed that
factors like the type of medicine administered (i.e., injectables or cardiovascular drugs), or some patient’s attributes
(i.e., polypharmacy) are significantly associated with the occurrence of a higher number of errors. It is important
to note that no research has been previously performed on medication errors in the country, therefore at the time
of reporting no data were available, rendering this study particularly important for patient safety in Cyprus. In
order to get deeper into the existing information and obtain a better understanding of the factors contributing to
errors, we aimed to collect nurses’ perceptions of these error related factors. The observation method is considered
to be one of the most efficient, valid and accurate method for detecting MAEs (Flynn, Barker, Pepper, Bates, &
Mikeal, 2002). Nurses’ perceptions however, could reveal additional information that could not be collected from
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the observational study. More specifically, several errors were detected during the observational study that
required further investigation in order to understand why they occurred. For example, we found from the
observational study that nurses did not always double checked the medication to be administered, did not disinfect
the site of injection before administering an injectable drug, nor they washed their hands, but we could not
understand the reasons that led nurses deviated from basic safety drug administration guidelines. In addition, by
collecting nurses’ perceptions it was possible to examine whether there is a gap between the perceived and the
observed MAEs associated factors and in this way the study could contribute to increasing knowledge beyond the
national boundaries. The use of more than one method for collecting the data may produce a clearer picture of the
problem as the results obtained from different methods may not be identical, even if they were collected from the
same setting.

Methods
Design

This was a qualitative study where two focus group discussions took place in order to explore nurses’
perceptions regarding the factors contributing to MAEs in medical wards. Qualitative data deriving from focus
group discussions allow an in depth comprehension of participant’s perceptions on the discussion topic concerned,
and have been used extensively in previous research aimed to gain insights of participants’ perceptions (Escriva
Gracia et al., 2019; Papastavrou & Andreou, 2012).

In this study, focus group interviews aimed at exploring the perceptions of nurses involved in the medication
process in medical wards regarding the risk factors for errors and deviations from the basic medication
administration safety guidelines. In comparison with other methods, focus group discussions have several
advantages (Freeman, 2006). The sense of freedom and security among participants and the dynamic nature of a
focus group discussion is motivating for participants and creates a suitable environment to elicit the opinions of
the group (McLafferty, 2004; Wilkinson & Birmingham, 2003). Furthermore, because “errors” is a sensitive issue
that cannot easily be discussed freely, this method gives the opportunity to the participants to express their views
in a safe environment (McLafferty, 2004; Papastavrou et al., 2014). The study was conducted and reported in
accordance with the Consolidated Criteria for Reporting Qualitative Studies (COREQ) (Tong et al., 2007).

Participants and setting

Nurses involved in the medication process in two medical wards of a tertiary hospital in the Republic of
Cyprus were invited to participate in the focus group discussions. This hospital provides healthcare services to
more than 250000 inhabitants. Each medical ward had 30 beds and a total of 25 nurses were employed at each
ward. Access to the field was granted by the hospital administration and the ward management. An observational
study was previously conducted in these two medical wards in order to detect the MAEs and to explore the
associated factors. In that study nurses were directly observed by two independent observers administering the
medication to inpatients. In this study we aimed to explore the perceptions of nurses who participated in the
observational study, thus we invited nurses from these two wards to participate in the focus group discussions.

In order to achieve a comprehensive representation of nurses involved in the medication process in the
medical wards, a purposive sampling approach was implemented. Eligible nurses were identified and approached
by the researchers, after consulting with the ward management, and a face-to-face detailed oral explanation about
the study was provided. Inclusion criteria for nurses’ participation were the involvement in the medication process
and currently working in one of the two medical wards. In the two wards that the study was conducted, nurses had
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the responsibility of preparing and administering the prescribed drugs to all inpatients. Because the aim was to
collect the perceptions of nurses on the causes of MAEs, other healthcare professionals were not invited to
participate, as they were not directly involved in this drug administration process. Recruitment aimed to create two
groups with homogeneity in respect of educational level and job rank in order to ensure an open discussion among
participants without being cautious in expressing their personal perceptions in the presence of their senior
colleagues (Papastavrou & Andreou, 2012). Heterogeneity however, was sought for work experience in order to
obtain the perceptions of both; fresh and experienced nurses (McLafferty, 2004; Papastavrou & Andreou, 2012).
Therefore, nurses with a difference in the years of work experience and with a bachelor and a master’s degree
were invited.

In total, 13 nurses, that met the above criteria, agreed to be enrolled. None of the nurses revoked his/her
participation and two focus groups were conducted (Group A=5 nurses, Group B=7 nurses). All of the participants
were registered nurses while five of them had additionally a master’s degree. In addition, their work experience,
including experience in the medication process, ranged from two to eighteen years, none of them had a managerial
position and they were all working in one of the two medical wards of the same tertiary hospital where recruitment
took place.

Data collection

Focus group interviews were conducted from January to February 2020 in one of the hospital’s meeting
rooms. The first interview lasted 75 minutes and the second 90 minutes. Focus groups were led by a moderator in
the presence of an observer. The moderator guided the discussion based on a semi-structured interview guide,
while the observer took notes of the conversation as well as the non-verbal signals. The moderator had previous
experience in conducting focus group interviews and with the medication process in clinical wards but had no
relationship with the medical wards or the participants. The interviews went on up to the saturation point of the
data where no additional statements or views were expressed (McLafferty, 2004; Papastavrou & Andreou, 2012).
Two audio recording devices were used at each focus group to record the conversation for later transcription and
analysis. The observer distinctively helped to avoid issues relevant with medication error but irrelevant with the
aim of the study (e.g., legal or ethical aspects of medication errors), informed the moderator if more details are
needed to elaborate on a participant’s comment and took notes of participants’ reactions and behaviors relevant to
the issues raised during discussions. Transcripts and notes taken during the collection or during the analysis of the
data were strictly confidential and were not disclosed to anybody.

Development of the interview guide

It was agreed by the research team to develop a semi-structured guide. A semi-structure guide is considered
to be suitable when there are issues that participants are not used to talking about, such as errors in this case, and
is possible to focus on the issues that are meaningful for the participants, allowing diverse perceptions to be
expressed (Kallio et al., 2016). The development of the interview guide was based on the findings of the
observational study and on a literature review that led in mapping the most common causes of medication errors
in clinical settings and created a conceptual basis for the interview (Kallio et al., 2016). After this step, medication
error risk factors, as described in literature, were embedded into an initial set of questions and a preliminary semi-
structured interview guide was drafted. In this study MAEs were defined as a deviation from the doctor’s order as
written on the patient's therapy charts, a deviation from the manufacturers' preparation/administration instructions,
or deviations from the relevant organization’s guidelines (Keers et al., 2013Db).
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Then the observer and moderator, who had expertise in medication administration, reviewed the preliminary
version and formulated the questions in order to be participant-oriented, non-leading, and clearly worded (Kallio
et al., 2016; Papastavrou & Andreou, 2012). The researchers then discussed and made additional modifications
including an introductory section for smooth induction of participants to the subject and included short,
conversational, open-ended, and one-dimensional questions.

Data analysis

Data analysis included the transcription of the discussions, data coding and analysis based on the thematic
analysis method (Table 1). Interviews were transcribed verbatim by the moderator in order to produce an accurate
record of everything said in each of the focus-group interviews (Wilkinson & Birmingham, 2003). Transcripts
were organized and coded by two researchers separately (SV and GS). Data analysis was based on the inductive
method and the thematic approach was employed. There are various techniques used for data analysis in the
inductive method, however thematic analysis is among the most common ones (Papastavrou et al., 2014; Ritchie
& Lewis, 2004). The aim of this analysis is to archive in a detailed and systematic manner the coding and themes
resulted from the interviews or observations of the participants (Ritchie & Lewis, 2004; Wilkinson & Birmingham,
2003). Researchers discovered topics that emerge from the discussions, and then verified and expanded these
topics through the data. The process was repeated for finding any additional topics that could emerge from the
transcribed discussions (Papastavrou et al., 2014; Papastavrou & Andreou, 2012; Ritchie & Lewis, 2004). Then
the researchers compared their coding, discussed and interpreted the content of several statements and reviewed
the differences between their coding. Codes along with the respective wording were grouped based on their content
and similarity. Researchers repeatedly performed this task until consensus was reached (Table 1). Codes with
similar content were grouped together forming separated thematic categories. The objective of this effort was the
continuous analysis and synthesis of categories into themes that were directly linked to the interview data.

Ethical Aspects

The study was approved by the National Ethics Committee (EEBK EIT 2018.01.92) according to the national
law, and by the research committee of the Ministry of Health (0479/2018) of the Republic of Cyprus. Access to
the field of research was granted by the hospital administration and the ward management. Participants’ names
were replaced by a code (i.e., Nursel, Nurse2 etc.) in order to maintain their anonymity and all data gathered were
discarded after data analysis was finalized.

Results

From the analysis of data collected from the two focus groups, initially thirty-three different thematic
categories were derived from the codes, however after further analyzing the data and discussing the initial
categories, researchers concluded in only four themes (Table 2). These were (a) Professional practice environment
and related factors; (b) Person related factors; (¢) Drug related factors; (d) Processes and Procedures. However,
Professional practice environment and related factors was the dominant theme.

Professional practice environment and related factors
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Nurses raised several issues regarding their professional practice environment and working conditions. Many
aspects of their work environment were pointed out as major medication error contributing factors. Additionally,
specific work conditions constitute factors that in their view were significantly contributing to errors.

The presence of family members and relatives visiting the patients during medication rounds, and the
interruptions and/or distractions during medication administration created a prone to errors working environment.
Interruptions and/or distractions were caused by relatives or visitors or from other reasons like personnel, phone
calls, and patients:

“When we are interrupted during the medication process the chance of making mistakes increases significantly.
Common causes of interruptions are relatives, doctors, telephones or changes in the prescriptions while
administering the medicines (Nurse 7)

“Wrong dose or even the wrong medicine may be administered when the nurse is interrupted during
administration. Interruptions by colleagues or doctors are often during the afternoon shifi. ” (Nurse 1)

Staffing level was also an important factor that contributes to errors according to nurses. They claimed that
with lower staff numbers it is more likely to omit several tasks that shouldn’t be omitted in order to finish the tasks
on time:

“Staffing is too low and does not allow us to wash our hands before administering medicines, not only the oral
but the parenteral drugs as well to each patient. There is just not enough time”. (Nurse 5)

“All shifts are understaffed. This means that some tasks may be left unfinished in order to manage to administer
medicines on time” (Nurse 9)

It was made clear by the participants that shift (morning, evening and night shift) was also a factor associated
with medication errors. They emphasized that the night shift is usually understaffed and that nurses feel physically
fatigued at night:

“For me there is a big problem in the administration of medicines at the night shift. It takes much longer to finalize
Medication administration at night shift” (Nurse 6)

“At the end of the night shift, nurses are often more exhausted. This can make them prone to errors. You get tired
at night.” (Nurse 3)

When participants were asked to discuss if there was a difference in the errors made between weekends and
weekdays, they stated they do not believe that there is any difference. However, some of them expressed the view
that maybe less errors are made in weekends because of a less busy atmosphere in the ward. They stated that
medical wards, in comparison with other wards, are more demanding when it comes to medication rounds,
indicating that the type of ward could also be an associated factor:

“In our ward the work is not affected much if it is weekend or holiday. In surgical wards, for example, there are
no planned surgeries during weekends, so in surgical wards there is maybe less workload during weekends. But
not in this ward”. (Nurse 7)

“I do not think there is much difference. The atmosphere in the ward can be less noisy or busy, but visitors and
interruptions are still there and in addition, often the staff is reduced during weekends”. (Nurse 11)

As derived from the discussions, communication problems varied from communication lapses between ward
staff (especially nurses and doctors), between staff and patients or between the ward and other hospital
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departments. Prescriptions that cannot be read and the absence of an electronic prescription system seemed to be
an error contributing factor according to nurses:

“When a drug therapy needs to change or discontinued, is not always reported on time or not at all, and the nurse
administering medicines may not be informed on time”. (Nurse 4)

“I think communication is problematic especially between doctors and nurses because we have to wait for the
doctor to sign the treatment chart, therefore the administration of a certain drug may be delayed” (Nurse 12)

Regarding leadership and ward management, participants agreed that leadership could have an important
role. They stated that when the management of the ward does not take into consideration the problems that may
lead to errors, then the occurrence of errors increases:

“When we report the problems to the management they seem not to be listening. And it is in the good conscience
of each nurse how we will carry out a task.” (Nurse 13)

“| think the leader has a decisive role. For example, if the leader does not emphasize on safety or errors, then the
rest of the staff will do the same. The leader sets the example. Staff will follow.” (Nurse 2)

Moreover, the organization of work has an impact on medication errors according to nurses. For example, it
seemed that there are two basic types of work allocation in the wards. One is when a number of patients are
assigned to a nurse, so that nurse has to provide all the care needed solely for these patients only. Another type is
when specific tasks are assigned to a nurse, so one nurse for example is responsible for administering all medicines
to all inpatients. Nurses supported that organizational aspect of nursing work and allocation of tasks to the available
shift staff, affects the occurrence of errors:

“In night shifts medication rounds are carried out by only one nurse, usually the most experienced one. In morning
shift things may be different.” (Nurse 2)

“There are two ways to administer drugs. One way, which is mostly applied in the morning shift, each nurse is
assigned a number of patients and is responsible for their nursing care including administering their medication.
But at night shifts, only one administers medicines to all patients in ward, and this is problematic.” (Nurse 6)

Person related factors

Some attributes of the nurse administering the medicines or some characteristics of the patient, may have an
impact on the number of errors made, according to participants. In particular, for nurses, person related factors
included work experience, lack of knowledge, work engagement, mental and/or physical fatigue. However,
experience was a controversial issue as participants did not agree whether it has an impact on errors. Experience
and knowledge were considered intertwined by nurses, however, being conscientious, seemed to be a more
important factor according to nurses from just being experienced.

“I don't think it has to do with experience. I think it has to do with the individual. If you are conscientious and
careful in your work you will make fewer errors, no matter how experienced you are” (Nurse 7)

“The experience and knowledge you gain when you administer many drugs for many years is important. I think
an experienced person can avoid many mistakes.” (Nurse 9)

For patients, health condition and age are factors that may influence the occurrence of errors. In addition, it
was stressed by nurses that when a patient is prescribed a high number of medicines the possibility of error may
increase, indicating that polypharmacy is a serious risk factor
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“It has to do with the patient's condition, take for example a patient who cannot swallow tablets and we have to
crush them for administration, it’s easy to make a mistake in such circumstances. It can be very difficult to
administer medicines to these patients” (Nurse 9)

“...our patients are usually in a difficult health condition and they take many and different types of medicines and
they often need catheterization...” (Nurse 1)

Drug related factors

During the discussions the following medication related factors have emerged: availability of
medicines/shortages, preparation and administration method/technique, route and time of administration.

’

“A drug that is not available at the time of administration, then it will not be administered. This is an omission.’
(Nurse 3)

“With injectable medicines administration sometimes can be tricky. Several things may go wrong, like a vein
rupture, or some injectable drugs must be reconstituted in a specific way before administration, administered at
a certain rate, etc.” (Nurse 1)

Processes and Procedures

Another medication error risk factor that came to light from the discussions was the absence of standard and
written operation procedures. For example, it seemed that there was no standard procedure to handle problems
with medication shortages or availability issues. There was no written standard procedure on medication
preparation and administration. Many processes were completed based on the nurses’ experience, knowledge and
goodwill:

“When I give a medicine via gastrostomy or nasogastric tube, or to a patient with infection, | wash and disinfect
my hands afterwards. If [ administer a drug intravenously, however, I will not wash or change gloves.” (Nurse 8)

“We prepare the medicines for administration before the medication round begins, we place them on the trolley

and the administration begins later, sometimes up to approximately two hours later, it depends on the workload”
(Nurse 9)

Discussion

This study aimed to explore the perceptions of nurses in two medical wards, regarding the factors associated
with MAEs and in addition, supplement the findings derived from an observational study that was undertaken in
these two wards. The focus groups’ method and thematic analysis were used for collecting and analyzing the data.
Professional practice environment and related factors was the dominant theme. Participants emphasized that
problems such as communication lapses, leadership and management, staffing, interruptions and/or distractions,
busy atmosphere in the ward, have an impact on the MAEs numbers. Many of these findings were also reported
by previous research (Fahimi et al., 2008; Harkéanen et al., 2015; Keers et al., 2013b).

Nurses stated that understaffing is an important factor contributing to errors and can lead to substandard
health outcomes. Omissions are also increased when staffing level was low and tasks were skipped (i.e., hand
washing before drug administration and especially intravenous) in order to have finalized medication rounds on
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time. Furthermore, more errors may occur at the night shift in comparison with morning shifts, particularly when
the night shift is understaffed, according to nurses. This was explained by the fact that at the night shift they may
feel physically fatigued and this may lead to errors. Previous studies indicated that the number of errors on night
shift was consistently higher than the day shift and this phenomenon was attributed to physical and mental fatigue
(Brady et al., 2009; Reinke et al., 2015). Regarding interruption or distractions, many studies revealed that indeed
these are error contributing factors (Brady et al., 2009; Harkanen et al., 2015; Zhao et al., 2019).

Nurses are often interrupted during their shift by people, pagers, telephone, and this constitutes a risk factor
for errors (Kavanagh & Donnelly, 2020). Nurses expressed the view that communication issues, such as not being
able to communicate with the doctor when needed, for a change in the drug therapy or a dosage change for instance,
can lead to medication errors or delays in the administration or even omissions of a dose. Communication lapses
were found to be a risk factor for medication errors in similar studies (Keers et al., 2013a; Elizabeth Manias et al.,
2019; Pandya et al., 2019). An association between nursing leadership with error rates was previously reported
(Cooper, 1998; Squires et al., 2010; C. A. Wong et al., 2013). In this study, participants mentioned that leadership
is a substantial parameter when it comes to errors. Effective leadership fully integrates safety strategic objectives
into all of an organization’s systems, while ineffective leadership is associated with system failures and a negative
safety culture (Cooper, 1998; Squires et al., 2010). Positive nursing leadership can improve the unit’s safety
culture and has been associated with nurses' safety culture perceptions and behaviors (Moody et al., 2006).

For nurses, attributes such as experience, knowledge, professional consciousness, mental and/or physical
fatigue, seemed to have a role in medication errors numbers and this finding is in accordance to previous studies
(Harké&nen et al., 2015; Keers et al., 2013a; Elizabeth Manias et al., 2019). Studies have shown that some
medication errors could be attributed to either a lack of knowledge about the medication or a lack of knowledge
about the patient (Escriva Gracia et al., 2019; Hérkéanen et al., 2015). In this study, nurses did not fully support the
view that work experience is a substantial factor when it comes to medication errors. However, there is evidence
that the severity of errors does reduce as clinical experience increases (Sears et al., 2016; Westbrook et al., 2011).
However, other studies have suggested that experience is not always associated with fewer errors (Chang & Mark,
2009; Koren et al., 1983). Instead, professional engagement, conscientiousness or good mental and/or physical
condition were nurses’ key attributes for enhancing medication safety (Harkanen et al., 2015; Keers et al., 2013a;
McDowell et al., 2009).

Professional conscientiousness was a term that came out from the discussions and from participants’
narratives. Nurses explained during discussions, that due to different personal aspects, each individual nurse values
and understands differently professional ideals, commitment to professional standards, and may have different
motives when carrying out their nursing tasks. They may have different job satisfaction levels, different
perceptions of their profession or of the important role that their work has for patients. This could explain why
some nurses are more conscientious than others, thus more careful and sensitive when providing nursing care to
patients and therefore less likely to fall into erroneous actions, including medication errors. Studies exploring the
development of professional conscientiousness among professionals, nurses included, seem to support these
statements made by nurses (Enns & Shapovalova, 2015; Jasemi et al., 2019; Mohammadi et al., 2020; Petrenko,
2014).

Regarding patients’ characteristics, health condition and age were the two factors that are associated with
errors, according to nurses. This finding is in agreement with previous research, where a bad patient’s condition
found to be related with medication errors (Héarké&nen et al., 2015; Keers et al., 2013a). Nurses also emphasized
that it is more likely to make a medication error when caring for an elderly patient. However, research shows that
medication errors are detected in pediatric wards as well (S. Choo et al., 2017; Sears et al., 2013b).

Nurses emphasized that the availability of medicines was an important factor that could contribute to errors.
In particular, when some medicines that had to be administered were not available or there was a shortage from
the hospital pharmacy, the risk of error was increased. This finding has also been reported in previous research
(Miljkovié et al., 2019). In addition, the number of medicines taken by the patients was also a significant error risk
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factor. There is evidence that the frequency of medication errors is high in patients with polypharmacy (Koper et
al., 2013; WHO, 2017d). According to nurses some patients are prescribed different types of medicines
simultaneously, a phenomenon associated with medication errors. Drug related factors, such as the pharmaceutical
form or the administration route, were not considered to be important error contributing factors by nurses in this
study, instead they pointed out that is rather the patient’s condition that will increase the risk of an error and not
the type of medicine. Previous research indicates that there is an increased risk for medication errors with injectable
drugs (Fahimi et al., 2008; Harkénen et al., 2015). Furthermore, nurses admitted that occasionally they have to
omit certain tasks which they consider less necessary or time consuming (e.g., not confirming patient’s name) in
order to administer medicines on time. These omissions constitute medication errors (Harkanen et al., 2015;
Kalisch & Xie, 2014) and the fact that nurses are used to operating under these conditions in their daily practice is
indicative of the negative safety culture in the ward.

It was obvious that even though nurses considered medication safety as an important parameter of the care
provided, the discussions revealed a suboptimal level of safety. Participants’ narratives have shown that working
environment conditions, communication procedures, standard practices regarding the medication process, ward
management and leadership are not supporting the development of a positive safety culture in the ward. Nurses’
attitudes and behaviors that determine an adequate level of commitment to safety were absent. For example, several
infection prevention principles or even the five right principles when administering medication to patients were
not always followed. In some cases, according to nurses, it should be expected that under these problematic
conditions some actions needed to be omitted or performed in an inferior way in order to manage to carry out
medication rounds on time. It was obvious that the general safety culture in both wards was problematic. Nurses’
narratives indicated the absence of a total quality management system in the wards. Systems and processes,
including medication prescription, preparation and administration were not carried out according to a written
protocol but rather on experience and on the notion “this is the way we do things here”. The importance of
leadership and the commitment of managers toward safety is crucial for facing these safety obstacles (Cooper,
1998; Squires et al., 2010; C. A. Wong et al., 2013). Relevant training programs or motivation plans for staff are
also necessary for enhancing safety attitudes (Cooper, 1998). Focus group discussions in this study revealed that
many of these parameters were problematic.

Finally, several findings from the focus group study are in alignment with the findings acquired from the
observational study. For example, both studies revealed that some medication attributes, such as route of
administration, and some patients’ characteristics (i.e., polypharmacy) were factors related with MAEs. Also, both
studies revealed that some nurse characteristics (e.g., age or work experience) were not significantly related with
errors. However, focus group discussions indicated that, according to nurses, the working environment related
factors was the primary category of error-contributing factors, but the observational study indicated that the
working environment related factors (i.e., shift, staffing, interruptions) were not significantly related with errors,
which suggests that there is some gap between staff’s perceptions of error contributing factors and observed
contributing factors. Furthermore, some findings that derived from the focus groups discussions could not have
been obtained by the observational study. For example, the unavailability of a medicines or the patient’s poor
health condition were not assessed during the observational study and thus were not investigated for associations
with errors. Similarly, the problematic procedures that created a prone to error environment (i.e., communication
problems, leadership), came to light via focus group discussions, but were not detected during the observational
study and thus not reported. It can be concluded that both methodological approaches are very useful in assembling
the medication safety puzzle of a hospital unit, and if both methods are simultaneously employed then a more
comprehensive and realistic picture of the medication errors problem can be composed.

Limitations
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A qualitative design and a purpose sampling approach in two medical wards was followed in this study,
meaning that findings cannot be generalized to other nurses (Papastavrou et al., 2014; Papastavrou & Andreou,
2012). Nurses working in different settings may have different perceptions regarding the causes of medication
errors. In addition, considering the sensitivity of the research topic, and despite the encouraging environment
within the focus groups, some participants may have been reluctant to express their views if it would diverge from
the rest of the group (Papastavrou et al., 2014; Ritchie & Lewis, 2004). Despite these limitations, this study
collected nurses’ perceptions of medication errors in two medical wards and supplemented the findings of the
previously completed observation study, thus, it can be used as a guide for developing programs for preventing
medication errors in similar wards.

Conclusion

Nurses’ perceptions confirm that medication errors problem is a multifactorial and multidimensional
phenomenon that needs collective efforts to be minimized and decrease the possibility of placing patients at risk.
Error contributing factors have their roots in the working environment conditions, and in the attributes of the
medicines, staff, and patients involved in the medication process. In order to develop targeted interventions to
tackle the medication errors problem in hospitals, a clear picture of the underlying conditions contributing to the
problem must be ascertained. It is suggested, when feasible, to use different methodological designs for collecting
and analyzing data regarding the medication errors problem, because different methods may reveal different risk
factors that cannot be obtained only by one method. Taking into account nurses’ perception of the MAEs causes
is important for effectively addressing factors that contribute to medications errors and for improving patient
safety.
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Background

Medication errors and omissions
during the medication
administration process in hospital
wards are common. This is an
important safety issue and there
is evidence indicating that
omissions during the medication
process is one of the most

pes of error

To record the type and frequency of
errors, with an emphasis on
omissions, during administration of
medicines to inpatients

Methods

This was a descriptive
observational study. The
medication process in two medical
wards was observed by two
observers using a structured
observation form
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Classification of Errors
# Adherence to basic
infection and safety
regulation

B Adherence to the 5
Rights Principles

» Adherence to
administration methods
and guidelines

Adherence to drug
administration record
protocol

Omissions vs Execution Errors

From the 665 administrations observed a total of 2371 errors
were detected from which 81.2% were omissions and 18.8%
were errors of commission. Omissions in the infection
prevention guidelines (46.6%) and in the five rights of
medication safety principles (35.8%) were a predominant
finding. In particular, omitting to hand wash before
administering a drug (98.4%), omitting to disinfect the site of
injection (37.7%), and omitting to confirm the patient’s name
(74.4%) were the three most frequently observed omissions.
Documentation errors (13.1%) and administration method errors
(4.5%) were also detected.

Conclusions

Errors during drug administration are still common in clinical practice, with
omissions being the most common type of error. In particular, omissions in the
basic infection and safety regulations seem to be a very common problem

¥ Omissions

# Comissions

Relevance to clinical practice

Nurses spend much of their time in preparing and administering medicines to
inpatients and the risk of making errors and omissions is increased. Policy
makers need to understand nurses' contribution in maintaining patient safety,
and provide all the necessary means to support them
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Appendix VII. Table 22. Inter-observer reliability testing

Table 22. Inter-observer reliability testing

Cohen’s
Agreement
Error Category Item kappa
(%) o value
coefficient

Adherence to basic  \Wash hands before administering medication 100 1 <0.001
infection and safety 1V equipment placed only in disinfected areas 100 1 <0.001
regulation Disinfect site of injection 96.5 0.93 <0.001
> Right ?ei%i (rjnedlcme s name on label for at least one 96.5 0.83 <0.001
& - ST i

3 Medicine Med_lc_atlon_ is prepared by the nurse who will 100 n/a* n/a*

S adml_nlster it o

% Confirm the strength indicated on label for at least 1 100 1 <0.001
= sec

[«5) .

E Right Dose  Confirm the dose from prescription for at least 1 sec ~ 96.5 0.92 <0.001
o

E; Confirm the dosage at eye level for syringes 92.9 0.88 <0.001
'S Right Read patient name from medication record 97.6 0.82 <0.001
=

% Patient Ask patient to confirm his/her name 100 1 <0.001
[&]

Q _ o

S Right Route Read administration route on label at least one 94.1 081 <0.001
2 second

-c - -

< Right Time  Medicine administered at the right time 100 n/a* n/a*
Adherence to _Infu3|0r_1 rate is in accordance to manufacturer 100 1 <0.001
administration Instructions

Prepare the medication right before the 100 1 <0.001

methods and administration '
quidelines ;’r:lgler}nedlcme is injected at the correct site and/or 976 085 <0.001
Adherence to drug eTheenrtwrse who administered the drug records the 100 1 <0.001
administration v

record protocol The time of the administration is accurately recorded 100 1 <0.001

*No statistics were computed because observers’ ratings were constant (and identical)
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Appendix VIII. Focus Group Guide

Focus group discussion guide for capturing nurses' perceptions of medication administration errors
associated factors

A. Introductory Comments & Basic Discussion Rules

1. Welcome and acquaintance of participants

2. Explanation of the reason of the meeting and how the discussion will be conducted. The purpose is to
outline views on the safety of drug administration to inpatients and, in particular, if there are errors or
omissions in the medication process what are the reasons and why they may occur.

3. Participation is voluntary. But active participation from everyone is required.

4. The anonymity of the participants is absolutely and strictly guaranteed. Names are not recorded, but
notes will be taken on matters mentioned during the discussion. The information obtained from the
discussion will be confidential and in no way will they be able to be linked back to the participants.

5. There are no right or wrong answers or statements. The purpose is simply to record opinions and
reflections.

6. Participant are invited to express themselves freely.

7. There will be a free dialogue but without interrupting the one who has the floor.

8. The discussion will be recorded so that the main conclusions of the discussion can be analyzed. It is
reminded that the participation is voluntary after the information you received.

B. Questions for introduction to the topic

1. Do you think that mistakes or omissions can occur when administering medicines to inpatients?
2. What would you consider as an error or omission during the administration of medicines to inpatients?

3. Do you think that mistakes or omissions occur in your department when nurses administered
medication? If so, how often would you say they happen? Give some examples of mistakes or
omissions that may occur.

C. Main questions

4. Inyour opinion, what factors may be related to the appearance of errors;

5. Are there any working environment related factors that you would say can contribute to errors or
omissions? (e.g., staffing, day, shift, visit, communication, electronic system)
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6. Are there any individual related factors that you would say may contribute to errors or omissions?

(e.g., experience, fatigue, patient)

7. What other factors would you say can contribute to errors or omissions? (e.g., medicine, equipment,
other)

D. Group Closing & Summary

1. Do you have anything else to say on the subject?

Summary of what was said and of the important data recorded
Last chance for comments or additional statements

Thanking the participants and ending the discussion

W
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