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Abstract
Aim: to investigate the factors associated with occurrence of medication errors
(ME) in Ministry of Health hospitals in Saudi Arabia.
Objective: To investigate nurses’ views on factors that contribute to
medication errors.
Methods: A cross-sectional descriptive survey was undertaken. A convenient
sample of 152 nurses from three hospitals was obtained. Respondents were
asked to determine factors associated with the occurrence of medication errors
Results: A total of 152 of 300 (50.7%) questionnaires were returned. Exactly
half of the respondents had been involved in medication errors once or more
during their nursing career, with 26.97% (n= 41) having reported one or more
medication errors at some point in their nursing career. A significant number
(n= 131 86%) of respondents identified that unclear writing or illegible
medication orders or prescriptions was the most significant factor in ME. Other
highly significant factors contributing to errors included poor communication
between nurses and physicians (n= 118, m=3.99), similarity in the name of
medications (n= 114, m=3.92), similarity in the appearance of medications (n=
114, m=3.91), interruptions while preparing or administering medications (n=
101, m=3.71) , stressful working environments (n= 105, m=3.66), and a lack
of medication safety education programs (n= 94, m=3.55).
Conclusion: There are a range of factors that contribute to ME, of those the
most significant is unclear or illegible medication orders or prescriptions. This
study has identified a range of other factors in Saudi Arabian hospitals leading
to medication errors, further research could be directed to the appropriate
strategies to reduce them.
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Chapter One: Introduction
1.1

Background of the study

Today, the health sector is experiencing steady growth. Thus, providing safe,
accessible, and high-quality healthcare services has become a major concern and
challenge for healthcare providers worldwide. Healthcare institutions across the
world determine how to promote and enhance patient safety through reducing major
risks such as diagnostic errors, hospital-acquired infections and medication errors
(ME) (Parry, Barriball & While 2015). Globally, the incidence of medication errors
(MEs) by nurses varies between 6.6% to 44.6% due to a number of related factors
such as lack of understanding of how errors occur, failure to adhere to policy and
procedure documents, distractions during preparation of medications and lack of
knowledge about medications (Hogg et al. 2012). To emphasize patient safety,
healthcare professionals, clinical researchers, and decision makers must focus on
the process of reducing MEs.
The issue of patient safety is critically important and involves all parties such as
health care institutions, patients and their families, health care professionals and
decision- makers, governments and international organizations that oversee the
implementation of health policies for example the World Health Organisation. The
demand to improve patient safety and care during medication administration has
been considered as one of those critical issues. Along with other important issues
threatening patient safety; healthcare-associated infections, hand hygiene and
workforce safety, medication errors can have sudden and profound consequences
for patients. In many safety reports concerning health, MEs were often the second
most common adverse incident (Roughead & Semple 2009).

1.2

Aim and objective

The aim of this study was to investigate the factors associated with occurrence of
medication errors in Ministry of Health hospitals in Saudi Arabia. The objective
was to study nursing staff views and opinions as to what factors they believe
7|Page

contribute to medication errors.

1.3

The research question

The research question that this review considered is ‘What are the factors
associated with the occurrence of medication errors in hospitals?’

1.4

Overview on the healthcare system in Saudi Arabia

Within Saudi Arabia the Ministry of Health (MOH) provides health services freeof- charge for Saudi citizens throughout its institutions such as public hospitals and
primary healthcare centres, medical cities, specialized centres and royal clinics.
Other Saudi ministries also provide access to free medical services in the following
institutions: teaching hospitals affiliated with public universities, health institutions
of military sectors (i.e. Ministry of Defence, Ministry of National Guard and
Ministry of Interior). As the largest health care provider the MOH provides 60.2%
of the health services in the kingdom (Ministry of Health 2014) and constitutes the
majority of health services provided (Alkhamis 2012). More recently the MOH is
beginning to grant licenses to opening or renewing private healthcare institutions.
Even though access to the free healthcare services in Saudi Arabia has been
improving significantly in the past thirty years, challenges to governmental
healthcare organisations, their staff and other stakeholders, to improve the quality
of healthcare services, remain. The challenges that confront MOH include:
increasing demand for free healthcare services coupled with a rise in costs paid by
the government, changing patterns of disease (e.g. Middle East Respiratory
Syndrome MERS), a severe shortage of local Saudi healthcare professionals, a
significant increase in the annual free pilgrim healthcare services, which costs
MOH treasury many billions of riyals every year, and at the same time a significant
rise in medical errors (Aljuaid et al. 2016; Alkhamis 2012).
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1.5

Statement of the Problem

When they are used appropriately and correctly medications play a vital role in
promoting the overall health of people and contribute to healing from many
diseases. However, because of excessive, inappropriate or under-dosing issues the
very widespread use of medications often means the incidence of MEs by nurses
is a relatively common occurrence and indeed given the complexity of health care
system one that may be expected (Kohn, Corrigan & Donaldson 2000). In large
hospital settings nurses may spend up to 40% of their time in preparing,
administering and monitoring medications (Cheragi et al. 2013).

1.6

Scope and significance of study

Although mistakes are expected behaviours of humans and some errors are
unavoidable, MEs may lead to catastrophic consequences, such as mortality,
morbidity and/or disability. Some authors contend that MEs are the most common
type of errors in the healthcare field (Anderson & Townsend 2010). In addition to
mortality and morbidity ME also contribute in increasing the length of hospital
stays and inpatient expenses. Research has identified ME as the most common
single preventable cause of adverse events (Brady, Malone & Fleming 2009;
Wittich, Burkle & Lanier 2014).
The issues of MEs are not a recent development. According to Phillips, Christenfeld
and Glynn (1998) in their review of death certificates in U.S.A between 1983 and
1993 it was found that the number of people who died in 1993 was 7,391, all due to
MEs. The causes of deaths varied between incidental poisoning by medications and
biological substances and acknowledged errors by patients or healthcare
professionals, representing a 2.57-fold increasing comparing with 2,876 people who
had died 10 years earlier in 1983. In Australia, recent studies suggested that the
overall rate of MEs of inpatients is two errors for every three patients during their
admission in hospital (Roughead, Semple & Rosenfeld 2016).
It is noted that it might be difficult to compare the prevalence of MEs from one
country to another, or from a healthcare system to another due to the many
9|Page

definitions used and the classification systems employed (Inch et al. 2012). What is
clear however is that the scale of the problem is enormous and that medication error
occurs across many different countries, developed and developing, rich and poor.
As an example the Food and Drug Authority in USA, recently suggest
approximately 1.3 million people are accidentally

injured from MEs in USA annually (Woo et al. 2015). Walsh et al. (2017) in their
systematic review to describe and quantify the economic burden associated with
MEs concluded that the financial cost for each error per study ranged anywhere
from €2.58 to €111,727. On many fronts including morbidity, mortality and
financial burden the study of ME demands a closer and more critical examination.

1.7

Purpose of Study

Investigating the factors that are associated with the occurrence of MEs is one of
the first practical steps to understand and then work towards reducing their future
occurrence. Because nurses are almost always responsible for giving or injecting
medications to the patient in most health care institutions around the world, it is
important to ask nursing staff themselves about the causes of MEs and the factors
leading to them.
From the researcher’s previous experience working in the Ministry of Health in
Saudi Arabia, it is suggested that the factors leading to MEs are often noticeable,
can be highlighted to better understand the causes and reasons leading to MEs, and
there are often effective strategies to minimize their occurrence.
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Chapter Two: Literature review
2.1

Introduction

According to Schneider and Whitehead (2013), the successful primary research
process involves a thorough literature search and a subsequent critique of the
gathered literature. In particular, reviewing the literature in this study is based on
the scientific approach elucidated by Schneider and Whitehead (2013). In this
chapter, a review of the literature discusses the factors leading to MEs in the clinical
settings of hospitals and describes the current medication safety culture in Saudi
Arabia. Studies included in the review are those that discuss associated factors, main
causes, experiences, and perceptions of nurses toward occurrence of MEs in
healthcare settings. The aim was to obtain the characteristics of factors leading
directly or indirectly to MEs in multiple hospital settings. This approach enabled
the literature review to begin with a broad scope which was then narrowed.
Literature describes that the factors that are often associated with medication errors
can be classified in six categories: communication, labelling and packaging,
transcription, working conditions, pharmacy, and nurses.

2.2

Search strategy

Four electronic databases (The Cumulative Index to Nursing and Allied Health
Literature (CINAHL), PubMed, Scopus and Google Scholar) were used to search
for studies that occurred 2000 to 2017, applying the limiters ‘English language’,
and ‘peer review’. These limiters were applied after an initial keyword search
reduced the identified published papers from 1,104 to 921 (across the four
databases). The keyword search terms were “medication errors”, “medication
administration

errors”,

“pharmacological

knowledge”,

“patient

safety”,

“interruptions”, “poor communication’’, ‘‘long working hours”, ‘‘nursing’’,
‘‘nurse’ , “labelling” and “storing”.
Studies or reviews that were excluded comprised those involving primary
healthcare centres, schools and geriatric care centres. Studies involving students,
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trainees or intern nurses were also excluded as this study was centred on the
practice setting. Studies that did not include description of any of the main factors,
perceptions, or causes of MEs and were specifically aimed at measuring
medication error rates pre and post particular intervention strategies were also
omitted. It was important to apply a careful selection of literature to be reviewed,
to reduce a large amount of studies that might not have informed the research. As
the central question concerned MEs in the clinical setting, studies that were
undertaken in simulation labs or centres were not considered.

2.3

Literature review

Medication errors are a global concern and are identified clearly as the most
common type of error affecting patient safety in healthcare institutions around the
world (Brady, Malone & Fleming 2009). Medication errors (MEs) have received
a lot of attention because they can lead directly to morbidity, mortality and
disability (McBride-Henry & Foureur 2006). An important goal is to reduce these
incidences to a minimal level reducing the risk to a patient’s health (Parry,
Barriball & While 2015). Therefore, this issue has become an important priority
in recent times concerning quality managers, clinical leaders and researchers.
Research is therefore directed to investigate, assess and examine factors and
causes of medication errors in an attempt to reduce these errors to the minimal
level and prevent their occurrence in future.
In a significant number of studies, it was found that MEs were often caused by
communication factors between healthcare professionals, with unclear physicians’
writing, lack of prescription by generic name, illegible prescriber name, illegible
medicine name, inadequate allergy documentation and absence of prescriber
signature being of concern (Albarrak et al. 2014; Baghaei et al. 2015; Sutcliffe,
Lewton & Rosenthal 2004). Albarrak et al. (2014) in their prospective study
comprised of 398 handwritten and electronic prescriptions in a teaching hospital in
Saudi Arabia, found that failure in communication of information, such as illegible
handwritten orders, was a major factor contributing to medication errors.
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Moreover, factors related to working conditions such as the heavy workload on
nurses, the frantic working environment and interruptions while preparing/
administering medications also contribute to MEs (Brady, Malone & Fleming 2009;
Güneş, Gürlek & Sönmez 2014). In particular, the frequency and occurrence of
interruptions of nurses preparing or administering medications have been identified
as a significant issue with the incidence of MEs in hospitals (Hayes et al. 2015;
Westbrook et al. 2010). Biron, Loiselle and Lavoie Tremblay (2009) in their
evidence review of studies related to nurses' interruption rates and contribution of
work interruptions to medication administration errors, analysed 23 studies. In their
analysis, they found that nurses themselves, through face-to-face interactions with
other nurses, caused the majority of work interruptions, a significant contributor of
MEs.
Nurses who were experiencing fatigue due to long working hours, more than forty
hours a week, and performing multiple tasks were also significant contributors to
MEs (Baghaei et al. 2015; Rogers et al. 2004). Toruner and Uysal (2012) conducted
a cross- sectional descriptive study of 119 paediatric nurses at paediatric inpatients
wards in four different hospitals in Turkey. Their aim to collect the perspective of
paediatric nurses regarding the causes of medication errors found that long work
hours and a high patient to nurse ratio (7:1) were the most common contributors to
MEs. Ehsani et al. (2013) in their descriptive study of 94 emergency nurses at an
Iranian medical complex, June 2010 to June 2011, found that a lack of staff nurses
(nurses with high levels of clinical experience) was an important contributor to
medication errors and a significant factor affecting patient safety.
Other investigations of ME have considered the use of unregulated or inconsistent
abbreviations during prescribing medication, an issue that has received
international attention as one of the largest causes of transcription errors (Alshaikh,
Mayet & Aljadhey 2013). Al-Jeraisy, Alanazi and Abolfotouh (2011) undertook a
five-week retrospective cohort study at a tertiary referral hospital in Saudi Arabia
reviewing physician medication orders and patients’ files. Examining 2,380
physicians’ orders, they found that the rate of medication errors was 56% and
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concluded that the majority of these orders (81.8%) had one or more unregulated
abbreviations. Coombes et al. (2011) in their pilot study, of 22 public hospitals in
Australia, found a documentation error of some sort in 672 of 715 medication charts
(i.e. 94% of the charts). They concluded that the lack of prescription by generic
name occurred on 57.8% of medication charts, illegibility of prescriber name on
30.5% of medication charts and undated orders were identified as a missing
component on 37.3% of medication charts. A critique of this study is that there was
no discussion as to the changes in healthcare staff or policy between pre and post
audits. Responses to low compliance rates may have prompted changes to staff
training which may have affected final results. Moreover, the methodology that had
been used in this study did not contain a record of individual prescribers’
experiences, a factor which might have affected the prescribing error rates.

In similar studies it is noted that poor or inappropriate labelling and storing of
medications has become a major cause for medication errors in the U.S.A. (Jeetu &
Girish 2010). Shultz et al. (2007a, 2007b) further discussed the most common errors
by nurses due to the storage and packaging of medications. Firstly, multiple types
of similar medications or doses stored in a drug storage bin without dividers,
increased the probability of choosing the wrong medication. Secondly, storing
medications in storage bins or places without a label, or a lack of clear labels may
lead nurses to choose the medication based on the visual properties of the
medication (i.e. colour, size, appearance) without conducting a more careful
selection. Thirdly, storing large amounts of medications in storage bins, increases
the chance of the medication expiring.
A prospective ethnographic study to study the culture, myths, roles and behaviour
in two wards in a German hospital was conducted by Taxis and Barber (2004). While
direct observation in an ethnographic study is an important tool, Taxis and Babor
(2004) unfortunately did not mention in their study if they had sought ethical
approval from a recognized ethical committee. Assuming this was approved
however their study aimed to explore causes of MEs by 22 staff nurses over a period
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of 13 days. They identified 74 MEs while observing 161 preparations and 135
administrations of medications. The authors deduced that a lack of pharmaceutical
knowledge, such as training in IV medication preparation and administration, was
the major problem in nurses’ medication errors. A lack of basic knowledge about
medications, lack of training about giving medications and failure to follow the
correct procedures in the preparation of medications have also been identified in
other studies as contributing to MEs (Anacleto et al. 2005).
Khowaja et al. (2008) completed an exploratory and evaluative study aimed to
investigate and evaluate reasons for MEs in a tertiary university hospital in
Pakistan. They found in their results that 26.4% of MEs were caused by delayed
delivery of medications by pharmacists which then resulted in delays to
administration by nurses. Moreover, even though they did not discuss exactly how
pharmacists contribute to MEs, they claimed that pharmacists did contribute to a
high rate of MEs. Aljadhey et al. (2014) used an exploratory qualitative enquiry
using group discussions to explore the major factors contributing to medication
safety problems, obstacles and challenges that prevented improving medication
safety practice. The study authors then went on to make suggestions to enhance
medication safety programs in Saudi Arabia. They concluded that most respondents
believed that MEs were often attributed to a lack of medication safety training
activities for healthcare providers.

2.4

Medication errors in Saudi Arabia

The overall incidence of MEs is still unknown in Saudi Arabia. However a few
studies had investigated the causes and factors associated with occurrence of MEs
in hospitalized patients. Al-Jeraisy, Alanazi and Abolfotouh (2011) undertook a
retrospective cohort study of medication orders over a period of five weeks in a
tertiary care hospital in Riyadh city, the capital of Saudi Arabia. Out of the 2,380
orders investigated, they found that the overall error rate of 56 % of all medication
orders. Given this measure of a high ratio of occurrence of MEs it maybe that the
same concern exists in other healthcare facilities in the Kingdom. It is also noted
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that this study conducted a ‘snapshot’ of medication orders which were all collected
during one shift, the day shift. Further studies of other shifts such as night duty
might reveal different findings.
The Government of Saudi Arabia, represented by the MOH, is responsible for
developing regulations and legislation related to the healthcare system in the
Kingdom. The MOH administers more than 220 hospitals around the Kingdom
however policies related to the development of medication safety are relatively
new. A reporting mechanism was created by the MOH in November 2012 to
provide a method for the documentation of all medication errors in a manner that
allows review of the types and causes; the aim of this mechanism is to prevent or
minimizing MEs. All medication errors should now be documented on the MOH
authenticated Medication Error Form (Appendix 1). The medication safety policy
stated that MEs documented by all the healthcare facilities in the Kingdom should
be sent to the General Administration of Pharmaceutical Care (GAPC) of the MOH
in Riyadh. Furthermore, the MEs should be reported to GAPC for the purpose of
taking preventive measure and improving the quality of pharmaceutical care
services. It is not a function of the new system to criticize or speculate on actions
of the staff involved in MEs. Further study to investigate the success of the policy
intervention is required.
Alsulami, Conroy & Choonara (2013), conducted a systematic review study on 45
studies from 10 Middle Eastern countries related to MEs. They found that the
studies were of poor quality and comparatively few in number of respondents.
Moreover, they found that most of the studies were undertaken on adult patients in
general hospitals, while studies conducted in paediatric hospitals were very few.
Although they concluded that the studies were few and in poor quality, their
research was based only on studies published in English. As a result the diversity
of language and cultures in the Middle East, such as Arabic, Persian, Turkish and
Hebrew may not have been captured as clearly.
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2.5

Critique of the literature concerning ME

Despite a thorough review of the literature there appears to be no consensus about
the definition of a medication error. Many different terminologies defined and
described medication errors resulting in a dispersion of concepts related to MEs.
Furthermore, in some studies included in the literature review, the approval of
research from an ethical committee did not appear to have been sought; this may
weaken the credibility of the information contained in the individual studies.
Gaining approval from an ethical committee to conduct a study, looks to minimize
or provide for an absence of trauma, harm, discomfort, or anxiety to the participant
(Schneider & Whitehead 2013). Moreover many studies reviewed in the literature
only noted a small sample size or didn’t explain or provide any rational reason or
mechanism by which the sample was selected. In a number of studies while it was
noted that the MEs were caused by nursing staff, the specific detail of their role in
the occurrence of MEs were not addressed in detail.

2.6

Conclusion

This chapter has provided a review of the literature that informed the formulation of
the aim, objective and research question guiding the flow of information in this
thesis.
Attention has been given to key studies of the prevalent factors associated with
occurrence of MEs in hospital settings under six categories: communicationrelated, working conditions, transcription, nurses, storing and labelling, and
pharmacy. Moreover, the role of staff nurses in contributing to MEs, the current
situation of medication safety and MEs in Saudi Arabia, and critique of the
literature concerning MEs had been further discussed.
A review of the literature has demonstrated that MEs are a complex and
multifaceted issue. The future challenges of medication safety in Saudi Arabia have
not been thoroughly explored and require further research in order to improve the
safety of patients (Aljadhey et al. 2014). The most significant gaps in the existing
literature reviewed can be summed up in a number of observations. Firstly, the
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number of researchers and studies that have discussed the problem of MEs that have
conducted in Saudi Arabia are very few if we compare them to number of researches
and studies that discussed the same problem globally. Secondly the studies were
conducted and included several health professionals, it is possible that a greater
emphasis on nurses will highlight ME from a nursing perspective. Finally, the largest
amount of studies reviewed have been based solely on studies published in English.
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Chapter Three: Methods
3.1

Introduction

This chapter describes in detail the methods that were used in the conduct of this
study. It includes description of the research design, study population (including
inclusion/exclusion criteria), recruitment strategies, study settings, sampling,
piloting the questionnaire that were administered and outcomes, issues of reliability
and validity, statistical analysis, and ethical considerations.

3.2

Study design

A cross-sectional descriptive research design was used in this study. Crosssectional research design is used often when the purpose of the study is descriptive,
in the form of a survey, when there is no hypothesis, and within a population at a
given time-point (Levin 2006). ‘‘Cross-sectional descriptive research design relies
on describing the issue on its dimension, variations and its importance’’ (Loiselle
& Profetto-McGrath 2011, p. 16). In this study, a cross-sectional questionnaire
utilizing a descriptive design had been used to investigate the viewpoints of nurses
about the factors associated with MEs that occur in the MOH hospitals.

3.3

Study settings

Three MOH hospitals within Saudi Arabia were identified as sites for data
collection. These included the Maternity and Children Hospital; a specialized
hospital which receives and treats all obstetric, gynaecologic and paediatric cases
within the Jeddah region and its remote areas. The King Abdul-Aziz Hospital and
Oncology centre is a general hospital which receives and treats all patients with a
diagnosis of cancer within Jeddah city. Finally the King Fahad Hospital, the central
hospital of Jeddah region. This hospital covers all medical specialities other than
obstetric, gynaecologic and paediatric settings. The majority of complicated cases
are referred and transferred to this hospital from Jeddah region and its remote areas.
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3.4

Sampling

In quantitative studies, sampling is the process of choosing suitable units of interest
(Schneider & Whitehead 2013). Consequently, an effective sampling strategy was
important in this study firstly, because inappropriate procedures may negatively
affect or even jeopardize the integrity and outcomes of the study findings. Secondly
to increase the efficiency of a research study, while maintaining representativeness,
an effective sampling strategy is required (Schneider & Whitehead 2013).
Convenience sampling (or incidental sampling) was used in this cross-sectional
descriptive study. Richardson- Tench (2014) note that convenience sampling is an
acceptable approach for obtaining respondents however as a non-probability
sample the results may be less generalizable to a wider population. To maximise
the internal validity of the study, an overall sample size of three hundred nurses (100
from each hospital) was considered a reasonable size to investigate views. A sample
size and power calculation were not conducted prior to the data collection as
Richardson-Tench (2014, p. 131) note a power calculation is ‘…only conducted
when all data in the study are collected on the same scale of measurement’.
Different scales of measurement and different types of data were collected
throughout this study.

3.5

Study population

The overall study population targeted for this study included all staff nurses currently
working in one of the three different clinical hospital settings.

3.6

The inclusion and exclusion criteria

The inclusion and exclusion criteria of respondents usually has statistical and
ethical importance (Salkind 2010). Inclusion criteria afford researchers a number
of overall standards to screen potential candidates. Exclusion criteria guide
researchers to exclude respondents based on a specific set of standards or
requirements (Ingham-Broomfield 2008; Schneider & Whitehead 2013).
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To be included in the study, the nurses had to meet the following criteria:
A registered nurse from the clinical setting who provides direct
nursing care to patients.
Those nurses who do or have worked across different shifts.
The exclusion criteria applied to staff who:
Do not routinely administer or give medications to patients.
We’re not registered as a "registered nurse" in the Saudi
Commission for Health Specialties.

3.7

Recruitment strategy

After the approval of the Ethics Research Committee of the MOH (Appendix 2),
an official circular to facilitate the mission of the student researcher on 12th June
2017 was sent to the General Director of the Health Affairs in Jeddah with a copy
to the directors of the three hospitals. A letter from the School of Nursing of
University of Adelaide was also issued to satisfy the regulatory work rules in
MOH, essentially to facilitate the task of the student researcher. Flyers had been
made by the researcher and provided to the nursing administration office in each
hospital to distribute to the nurses who would participate (appendixes 3 (English)
& 4 (Arabic)). The nursing administration office in each hospital notified nurses
of the opportunity to participate in this study. Communication and coordination of
the project was supported by the Nursing Management Office of each hospital in
accordance with the regulatory work rules of MOH. The researcher had provided
information sessions for the potential participants and a participant information
sheet was provided (appendixes 5 (English) and 6 (Arabic)).

3.8

Piloting

The initial study design and data collection tools were to be tested with a small pilot
with the input of six nurses in the Maternity and Children Hospital in Saudi Arabia.
Piloting the study on small number of candidates may have provided useful insights
to study design and process ultimately avoiding the conduct of an inappropriate or
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an inadequate research project (Van Teijlingen & Hundley 2002). The aim to pilot
this study on a small sample before the intended study was to test the efficacy of
the study protocol and the translation of the bilingual questionnaire, to identify if
there were any confusing, misunderstanding, or misleading questions which would
then be modified. The pilot may have also given some input to the statistical
procedures required. However due to an extended delay in the processing of the
ethics application and a subsequent requirement of the student to avoid travel to the
original intended site for data collection, time available to conduct and review a pilot
was lost. The intended study site in the student’s home region of Najran, a region of
southern Saudi Arabia was deemed by the Australian Department of Foreign affairs
as “Do not travel”. To comply with university requirements a significant logistical
and administrative process was undertaken to identify a new set of hospitals for
data collection, those were recruited from a more western aspect of the Kingdom.
The HREC were advised that a pilot test would not be conducted.

3.9

Data collection method

In quantitative studies, various methods can be used to collect data (Schneider &
Whitehead 2013). The choice of research method is dependent on the nature of the
research problem and the issue that could be investigated. In this study, a selfadministered questionnaire was designed by the researcher and informed by review
of the literature. The questionnaire included demographic attributes such as gender,
age, working experience and the viewpoint of nurses regarding the factors
associated with medication errors in six categories: communication-related,
working conditions, transcription, nurses, storing and labelling, and pharmacy. As
there are a significant number of foreign nurses working in the Saudi health care
system, the questionnaire was written in two languages, English and Arabic, at a
level of language that would be understandable by all of the respondents
(appendixes 7 (English) and 8 (Arabic)). The questionnaire was checked to ensure
it was grammatically correct and free of value-laden terms and jargon. To enhance
participant’s anonymity and confidentiality, the respondents were required to put
the completed questionnaires in a self-sealing envelope and then to place them in a
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sealed box. No identifiable data such as names or staff identification numbers were
required.

3.10

Data analysis:

In quantitative research, data analysis is a considered, deliberate and a systematic
process (Schneider & Whitehead 2013). The type of statistical analysis used by
researchers depends on the aim and purpose and the research question of the study
(Elo & Kyngäs 2008). Descriptive statistical procedures have been used in this
study to describe, organize and analyse the raw data (Schneider & Whitehead
2013). The types of data collected in this study included ordinal and interval data.
Ordinal or ranked data is defined by Richardson-Tench (2014) as data that ‘…can
be ranked in order from first to last in some way’. The variables themselves may not
be measurable precisely but can be compared with one another in a ranking.
Statistical analysis of the data did explore both descriptive and inferential methods.
Descriptive statistical measures are used to describe, summarize and present the
data. Categorical variables will be presented using frequency distribution including
absolute and relative frequencies along with bar or pie charts (Schneider &
Whitehead 2013). The following variables will be presented using frequency
distribution tables and pie charts.
1.

Gender

2.

Age

3.

Nationality

4.

Area of expertise

5.
6.

Highest nursing education qualification
Nursing practice experience

7.

Average number of hours of work per day

8.

Average number of hours of work per week

9.

Number of patients directly served per day

10.

Attendance at any training program in the previous year

11.

Whether any medication error is reported

12.

Medication error range observed
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Continuous or interval scale variables were summarized and assessed for their
suitability to consider measures of central tendency and dispersion. Measures of
central tendency provide expected values of the data while measures of dispersion
provide an indication of the variability of the data around the expected or
representative value. Scale variables where relevant have been summarized using
minimum, maximum, mean, standard deviation measures. Therefore, the age of
participating nurses and rating score responses to all the items related to nurses’
perception of factors associated with medication errors will be summarized using
minimum, maximum, mean and standard deviation measures. In the survey, items
were scaled on a range of 1 to 5 with 1 representing “strongly agree” and 5
representing “strongly disagree” responses. A mean value of more than 3.0 on a
scale of 1 to 5 indicates that on an average, the nurses have agreed to the statement.
Further, items under each factor associated with medication error were aggregated
to get a total score reflecting the overall concept. For example, responses for
“communication and language” and related factor comprised 5 questions or items.
Responses to these five items by each nurse was averaged to get a representative
score for the nurse associated with that overall factor. A mean score of
3.0 or higher indicated “agreement” with the factor. This process was repeated for
each factor to evaluate whether respondents agreed with the factor associated with
medication error. As will be discussed to formally test the levels of agreement
between factors a right sided t test was used. The IBM SPSS version 23.0 software
application was used to perform statistical data analysis.

3.11 Validity and reliability:
During development and prior to distribution, the bilingual questionnaire had been
peer- reviewed by four Ph.D. holders and a PhD candidate in nursing science, all
who are fluent in both Arabic and English (see appendix 9). Each suggestion to
improve the quality and readability of the bilingual questionnaire were discussed
and made. The main goals in seeking out expert opinion were to improve the
validity of this study and to ensure full compatibility in the meaning between the
Arabic and English questionnaire.
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The scales used to measure factors associated with medication errors were tested
for reliability. Reliability is a measure of whether repeated administration of the
scale produces highly correlated responses. If repeated administration of the
instrument shows highly correlated responses, the scale is deemed to be reliable. In
this study, the reliability of each study scale was assessed using Cronbach’s alpha.
This is a measure of the internal consistency of a scale. Generally, a cut off value of
0.60 is recommended (Hair et al. 2010) for a scale to be considered reliable.
Reliability of all the scales (communication and language, labelling and packaging,
transcription, work environment, pharmacy and nurse related factors) in the study
were evaluated using Cronbach’s alpha measure.
The initial reliability analysis is presented in Table 1. The initial reliability
coefficients for all the scales except the Pharmacy scale were greater than 0.7 alpha
value, which is acceptable. However, the reliability coefficients for the Pharmacy
scale was less than
0.7 alpha value. A closer look at the items from the Pharmacy scale (Table 2)
indicated that removing the first item from the scale (i.e. Medication errors occur
because of the lack of medication safety education programs in the hospital) did
make the scale more reliable. Therefore, this item was removed from the scale and
the reliability was recomputed. The final reliability analysis is shown in Table 3. The
final Communication and Language, Labelling and Packaging, Transcription,
Working Environment, Pharmacy, and Nurses scales were deemed to be reliable
for use in subsequent analysis since all respective Cronbach’s alphas were greater
than 0.7 alpha.
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Table 1: Initial reliability analysis
Scale
Communication and Language
Labelling and Packaging
Transcription
Working Environment
Pharmacy
Nurses

Number of Items
(N)
5
5
2
8
3
5

Cronbach's Alpha
.713
.834
.701
.875
.566
.908

Table 2: Pharmacy scale - Item-total statistics
Scale
Scale Mean if
Corrected
Variance if
Item Deleted
Item-Total
Item
Correlation
Deleted

Cronbach's
Alpha if
Item
Deleted

6.901

4.394

.166

.751

7.046

2.998

.527

.211

Pharmacy: 23- Medication errors
occur because of delay in delivering 6.789
medications from the

3.134

.472

.305

The category

Pharmacy: 21- Medication errors
occur because of the lack of
medication safety education
programs in the hospital
Pharmacy: 22- Medication errors
occur because pharmacists are not
available 24 hours a day

Table 3: Final reliability analysis
Scale
Communication and Language
Labelling and Packaging
Transcription
Working Environment
Pharmacy
Nurses

Number of Items (N)
5
5
2
8
2
5

Cronbach's Alpha
.713
.834
.701
.875
.751
.908
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3.12 Ethical Considerations

Ethical considerations are of utmost concern in order to protect the researcher(s)
and most importantly the human respondents (Loiselle & Profetto-McGrath 2011).
This study had been reviewed and approved by the Research Ethics Committee of
the MOH in Saudi Arabia (IRB Log No. 17-200E) on 7th of July 2017 (see
appendix 2), and the Human Research Ethics Committee (HREC) in University of
Adelaide (approval number H-2017-114) (appendix 10).
Initially, it was suggested that it was essential to obtain a written consent to
participate from the potential nurse respondents’ and to ensure that they were able
to have a copy of the consent form upon their request. However on further advice
from the HREC it was determined that return of the questionnaire would be deemed
suitable to indicate consent and a consent form would not be required. A number of
information sessions lasting approximately 20 minutes, were provided by the
student researcher in each of the study hospitals. At each session the significance of
scientific research in the support and development of nursing profession to reduce
medication errors was identified. The information sessions also noted the
importance of the study to explore the factors contributing to the occurrence of
MEs, while also providing an assurance that the information would be confidential
and used for scientific and academic research purposes only. It was made clear that
the researchers would not be able to, nor were required to, identify any of
respondents by name in any reports using information obtained from this
questionnaire. Additionally, respondents were given an opportunity to refuse to
participate and could withdrawal at any stage of the research without any penalty.

There was a slight chance that some respondents may experience inconvenience or
feel uncomfortable recalling medication errors and accidents. If so, the plan was to
advise the respondent to seek out the established support unit within the hospital
(the psychological guidance department). There were no potential risks to the health
or safety of the researcher. As a citizen and registered nurse working within Saudi
Arabia, the student researcher is familiar with the work atmosphere and the system
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in the MOH hospitals in Jeddah.
All hard copy data have been stored in secure storage areas and when required, on
digital media that has been password protected, encrypted, or otherwise secured
for storage and transfer. The records and materials are secured by the School of
Nursing of the University of Adelaide for a minimum of 5 years.
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Chapter Four: Results
4.1

Introduction

This chapter presents the results of the data gathered from the questionnaires of the
study. The purpose of conducting the questionnaire was to obtain information about
nurses’ perspectives regarding the associated factors with occurrence of medication
errors in the MOH hospitals in Saudi Arabia. In this chapter a presentation of the data
is organised around the key research question driving this study: What are the
perceived factors associated with the occurrence of medication errors in MOH
hospitals in Saudi Arabia?

Generally, statistical procedures whether descriptive or inferential, enable researchers
to regulate, make explicit and then communicate the importance of numeric
information (Loiselle & Profetto-McGrath 2011). Incorporation of the findings of
research into nursing practice is achieved ideally by understanding and applying
fundamentals of statistical analysis and interpretation. Furthermore, a fundamental
principle of the interpretation of data includes understanding the type of data that are
intended to be analysed (Giuliano & Polanowicz 2008). Selecting the most suitable
statistical test can be achieved in three steps. The first step is to consider the nature of
the research design and the respondents to be considered. The characteristics of the
study group data indicated a homogenous population, those that would have a similar
experience in administering medications to patients. Secondly identifying the level of
data that would be appropriate, i.e. are the data nominal, ordinal or interval/ratio. The
third step is deciding the type of test that should be used, that being a parametric or
non-parametric test. The extent of debate in the literature regarding the assumptions
determining the selection of parametric and non-parametric statistical tests is relatively
broad and at times controversial (ABS 2013; Giuliano & Polanowicz 2008).

A frequency distribution table was used in the initial statistical analysis stage of this
study because it is a useful tool to approach analysis of descriptive statistics. It is a
prerequisite for developing the various graphs used to display data and the calculation
of basic statistics which are used to describe data components such as: mean, median,
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mode, variance and standard deviation. Frequency distributions are generally used to
describe both interval and nominal data although they can be used to describe ordinal
data. The advantages of frequency distribution are summarizing large amounts of data
in a useful format, describing variable types and facilitating graphic presentation of data
identifying population characteristics (ABS 2013; Giuliano & Polanowicz 2008).

In this chapter, the descriptive statistical analysis of the research data is explained. This
chapter is structured as: response rate, demographic information and background
characteristics of respondent nurses in the study and the primary associated factors
with occurrence of medication errors as perceived by the respondents.

4.2

Response Rate:

The questionnaires had been distributed manually with the cooperation and
coordination of the nursing departments at the three hospitals in Jeddah city.
Participation was voluntary and those not wishing to participate did not have any
requirement or expectation of returning the survey. Out of 300 surveys distributed, 98
(33%) were not returned and 50 (17%) of the surveys were returned but not useable
due to varied reasons, such as the respondents were not currently practicing in clinical
settings, currently working in two clinical areas or more, incomplete surveys or the
respondent was not a nurse. Eventually, 152 respondents returned completed surveys
for a response rate of 51% (152/300). As shown in Figure 1, the highest rate of
participants was from King Fahad Hospital (72%), (15%) from King Abdul-Aziz
Hospital and 13% was from Maternity and Children Hospital.
Figure 1: Proportion of respondents by hospital
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4.3
Demographics
Respondents:

and Background Characteristics of the

The respondents’ demographics and background characteristics are shown in Table 4.
Of the 152 respondents, the majority were female 141 (92.8%). The age of the nurses
ranged between 23 and 58 years (M = 31; SD = 40.03). A majority of nurses completing
the survey were between the ages of 26 and 33 (73.7%). The largest group of
respondents were Indian (n= 65, 42.76%). Saudi Arabian nurses consisted of 38
respondents, (25%) of the total and Filipino nurses were 26.3 % (n=40).

Describing the educational level of the respondents, the majority held a Bachelors'
degree in nursing (72.37%) with most other nurses having a Diploma in nursing
(26.97%). Only one nurse held a postgraduate diploma in nursing. As shown in Table
4, the level of experience of respondents ranged from between less than 2 years and
upwards of 13 years; 58 respondents had experience levels which ranged between 2 to
5 years (38.16%). Slightly more than a tenth (12.5%) of the nurses had greater than 13
years of nursing experience.
About a quarter of the respondents work in the medical units (23.7%) making them the
highest proportion of participating nurses, emergency departments represented 19.1%
of respondents. Other respondents were, 14.5% from intensive care units, 12.5% from
orthopaedic, 7.9% from surgical wards, 3.3% from each of paediatric and gynaecology
wards, 2.6% from cardiac care units, 2.6% from renal dialysis units, and 0.7% from
each of labour and delivery wards, palliative care and operating theatres.
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Table 4: Summary of Key Demographic data

Variable

Category

Gender

Male

11

7.2

Female

141

92.8

18-25

13

8.55

26-33

112

73.68

34-41

15

9.87

42-49

10

6.58

50-58

2

1.32

Filipino

40

26.3

Indian

65

42.76

Saudi

38

25

Egyptian

2

1.3

Sudanese

5

3.29

Pakistani

2

1.3

Age group

Nationality

Frequency

%
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Area of

Surgical

12

7.9

nursing

Medical

36

23.7

practice

Labour and delivery

1

0.7

Emergency

29

19.1

Paediatric

5

3.3

Operation theatre

1

0.7

Gynaecology

5

3.3

Cardiac care

4

2.6

Orthopaedic

19

12.5

Palliative Care

1

Intensive care

22

Renal dialysis

4

2.6

Other

13

8.6

Diploma

41

26.97

Postgraduate Diploma

1

Bachelor

110

0 – less than 2 years

8

2 - 5 years

58

6 - 9 years

49

10 - 13 years

18

> 13 years

19

Highest
nursing
qualification
Experience

0.7
14.5

0.7
72.37
5.26
38.16
30.26
11.84
12.50

As described in Table 5 the majority of nurses that participated in this study were
working 9 hours each day (n=109, 71.7%) some were working 10 hour days (n=21,
13.8%). Only 2 (1.3%) respondents worked 12 hours daily. When respondents described
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on average how many patients they provided direct nursing care to in a day, 43.4 %
described providing care to between 4 to 6 patients per day, 24.3% provide their care to
1 to 3 patients a day, 21.1% provide their care to 7 to 9 patients a day, 6.6 % provide
their nursing care to 10 to 12 patients a day, and 4.6% provide the care to more than 12
patients a day (Table 5).

Table 5: Respondents working conditions
n

%

8 hours

20

13.2

9 hours

109

71.7

10 hours

21

13.8

12 hours

2

1.3

4 days

4

2.6

5 days

63

41.4

6 days

81

53.3

7 days

4

2.6

1 - 3 patients

37

24.3

4 - 6 patients

66

43.4

7 - 9 patients

32

21.1

10 - 12 patients

10

6.6

> 12 patients

7

4.6

Variable

Category

Daily working hours

Weekly day work

Patients receiving care

In describing training activities in the last two years, a high percentage of nurses (60.5%)
indicated that they had attended a training course, seminar or conference related to
medication error or medication safety (Table 6).
Regarding the reporting of medication errors, the majority of the nurses (73.03%)
participated in the study answered that they had not reported any medication errors
during their nursing career either to senior staff or through other reporting or feedback
mechanism, while (26.97%) said they had reported medication errors in their nursing
career (Table 6).
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Table 6: Training and reporting activity
n

%

Yes

92

60.5

No

60

39.5

Yes

41

26.97

No

111

73.03

Variable

Category

Attending training activities

Reporting medication errors

As shown in Figure 2, 76 (50%) respondents reported that they have not been aware of
medication errors, either directly or indirectly, 68 (44.7%) only described being aware
of 1 to 5 MEs across their career. Although still concerning nurses reported in much
smaller percentages having been aware of 6 to 10 MEs (n=5, 3.3%) with some aware of
16 to 20 MEs (n=3, 2%).
Figure 2: Awareness of medication errors across career
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Table 7, describes the awareness of medication errors by nationality. The percentages
are calculated as a proportion of the respondents with that nationality. Of the Saudi
nurses that responded 17 (44.7%) were aware of 1-5 errors. Similarly for Filipino and
Indian nurses who were aware of 1-5 errors the results were 47.5% and 44.6%
respectively.
Table 7: Comparison between nationalities awareness of medication errors
Nationality

No. of errors

n

%

Saudi Arabian

1-5

17

44.7

6-10

1

2.6

11-15

1

2.6

1-5

19

47.5

6-10

3

7.5

11-15

0

0

1-5

29

44.6

6-10

1

1.5

11-15

0

0

Filipino

Indian

4.4 Perceived factors that influence medication errors
Table 8 describes the results of questions concerning communication and language
related factors. The most significant difference between the variables or conditions is
that the majority of nurses either strongly agreed or agreed 86.18% (n= 131) that unclear
or illegible orders contribute to medication errors. Also 77.63% (n= 118) of respondents
either strongly agreed or agreed that poor communication between nurses and
physicians is an associated factor that contributes to medication errors.
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Table 8: Frequency distribution of communication and language related-factors
Communication and
language relatedfactors

Writing unclear or
illegible medication
orders or
prescriptions.
poor
communication
between nurses and
physicians
A language barrier
between nurses and
patients
Medication errors
occur more
frequently with
verbal orders.
Frequently
changing of
medication orders

Study Sample (N=152)
n (%)
n (%)
Strongly
Agree
Agree
5
4

n (%)
Neutral

n (%)
Disagree

3

2

n (%)
Strongly
Disagree
1

Mean

76 (50)

55 (36.18)

19 (12.5)

2 (1.32)

0

4.35

55 (36.18)

63 (41.45)

20 (13.16)

6 (3.95)

8 (5.26)

3.99

32 (21.05)

42 (27.63)

33 (21.71)

28 (18.42)

17 (11.18)

3.29

41 (26.97)

54 (35.53)

40 (26.32)

5 (3.29)

12 (7.89)

52 (34.21)

55 (36.18)

29 (19.08)

6 (3.95)

10 (6.58)

3.70

3.88

Mean: 3.84

Table 9 describes the results of questions concerning labelling and packaging relatedfactors. The most significant difference between the conditions is noted to be that 75%
(n= 114) of respondents either strongly agreed or agreed that similarity in the
appearance of medications is a factor associated with the occurrence of medication
errors. Similarly, three-quarters of respondents (n= 114) either strongly agreed or agreed
that similarity in the name of medications is a contributing factor to medication errors.
Also, 65.1% (n=99) of respondents either strongly agreed or agreed that poor labelling
of medications is a contributing factor to medication errors.
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Table 9: Frequency distribution of labelling and packaging related factors
of labelling and
packaging relatedfactors
Storing medications
with similar packaging
at the same location.
Similarity in the
appearance of
medications.
Similarity in the names
of medications.
medications do not
have an alert label
medications are poorly
labelled

Study Sample (N=152)
n (%)
n (%)
n (%)
Strongly Agree
Neutral
Agree

n (%)
Disagree

n (%)
Strongly
Disagree

5

2

1

4

3

Mean

35 (23.03) 61 (40.13) 29 (19.08) 16 (10.53) 11 (7.24)

3.61

42 (27.63) 72 (47.37) 28 (18.42) 3 (1.97)

7 (4.61)

3.91

40 (26.32) 74 (48.68) 31 (20.39) 0

7 (4.61)

3.92

31 (20.39) 56 (36.84) 37 (24.34) 12 (7.89)

16 (10.53)

3.49

39 (25.66) 60 (39.47) 28 (18.42) 8 (5.26)

17 (11.18)

3.63

Mean: 3.71

In relation to transcription related-factors as shown in Table 10, 44.74% (n= 68) of
respondents either strongly agreed or agreed that errors made in the medication
administration record (Kardex) was one of the factors contributing to medication errors.
Table 10: Frequency distribution of transcription related-factors

Transcription
related-factors

Nurses use nonstandard
abbreviations.
Errors are made
in the medication
administration
record (Kardex).

Study Sample (N=152)
n (%)
n (%)
Strongly
Agree
Agree

n (%)
Neutral

5

4

3

2

1

25 (16.45)

40 (26.32)

34 (22.37)

28 (18.42)

25 (16.45)

3.08

21 (13.82)

47 (30.92)

51 (33.55)

15 (9.87)

18 (11.84)

3.25

n (%)
Disagree

n (%)
Strongly
Disagree

Mean

Mean: 3.17

In regard to working environment related-factors, Table 11 describes that two-thirds
(66.45%, n =101) of respondents agreed that interruptions while preparing or administering
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medications was a contributor factor to medication errors. Meanwhile, 65.13% (n= 99) of
respondents agreed that a stressful working environment is a contributor to medication
errors.
Table 11: Frequency distribution of working environment related-factors
Study Sample (N=152)
Working
environment
related-factors

interruptions while
preparing or
administering
medications
Staff nurses
shortages
Heavy workloads
of nurses
Long working
hours
Stressful working
environment
Noisy working
environment
no suitable place
for preparing
medications
new graduate
nurses have a short
or insufficient
orientation program

n (%)

n (%)

n (%)

n (%)

n (%)

Strongly
Agree

Agree

Neutral

Disagree

Strongly
Disagree

5

4

3

2

1

37 (24.34)

64 (42.11)

29 (19.08)

14 (9.21)

8 (5.26)

3.71

46 (30.26)

42 (27.63)

30 (19.74)

26 (17.11)

8 (5.26)

3.61

56 (36.84)

49 (32.24)

30 (19.74)

7 (4.61)

10 (6.58)

3.88

36 (23.68)

44 (28.95)

31 (20.39)

25 (16.45)

16 (10.53)

3.39

44 (28.95)

55 (36.18)

26 (17.11)

12 (7.89)

15 (9.87)

3.66

23 (15.13)

54 (35.53)

28 (18.42)

22 (14.47)

25 (16.45)

3.18

26 (17.11)

32 (21.05)

35 (23.03)

35 (23.03)

24 (15.79)

3.01

36 (23.68)

49 (32.24)

31 (20.39)

16 (10.53)

20 (13.16)

3.43

Mean

Total mean = 3.48

In Table 12, more than half of nurses (61.84%, n =94) either strongly agreed or agreed that
lack of medication safety education programs in the healthcare facility was a contributing
factor to medication errors. The results were similar for the delay in delivering medications.
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Table 12: Frequency distribution of Pharmacy related factors
Pharmacy
related-factors

Study Sample (N=152)
n (%)
n (%)
Strongly
Agree
Agree

n (%)
Neutral

n (%)
Disagree

n (%)
Strongly
Disagree

5

4

3

2

1

61 (40.13)

26 (17.11)

20 (13.16)

12 (7.89)

3.55

56 (36.84)

26 (17.11)

13 (8.55)

26 (17.11)

3.35

51 (33.55)

26 (17.11)

15 (9.87)

17 (11.18)

3.58

lack of
medication
safety
33 (21.71)
education
programs
pharmacists are
not available 24 31 (20.39)
hours
delay in
delivering
43 (28.29)
medications

Mean

Total mean = 3.49

In Table 13, near to half of respondents (49.34%, n =75) either strongly agreed or agreed that
failure to check patient allergy status was a contributing factor to medication errors. The
results were very similar for failing to check the patient’s ID.

Table 13: Frequency distribution of nurse’s related-factors

nurses related-factors

Failure to check
patient allergy status
poor mathematical
skills for drug dose
calculation
failure to check
patient's ID
Fearing of being
punished
unaware of using the
‘medication
administration rights’

Study Sample (N=152)
n (%)
n (%)
n (%)
Strongly Agree
Neutral
Agree
5
25
(16.45)

4
50
(32.89)

23
(15.13)

44
(28.95)

33
(21.71)
25
(16.45)

43
(28.29)
29
(19.08)

23
(15.13)

37
(24.34)

n (%)
Disagree

n (%)
Strongly
Disagree

3

2

1

28 (18.42)

23 (15.13)

26 (17.11)

3.16

28 (18.42)

26 (17.11)

31 (20.39)

3.01

25 (16.45)

28 (18.42)

23 (15.13)

3.23

27 (17.76)

41 (26.97)

30 (19.74)

2.99

22 (14.47)

38 (25.00)

32 (21.05)

2.88

Mean

Total mean = 3.05
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Table 14 has the 10 highest ranked perceived factors that influence medication errors based
on mean Likert scores. The category for each factor is also provided. As shown in Table 14,
the significant majority of respondents in this study identified that factors associated with
communication within the clinical work environment between nursing staff and doctors,
nursing staff and patients or others, hinder communication and are the most significant
factors leading to MEs. The factors associated with labelling and packaging, such as
similarities in medications names and similarities in the appearance of medications, are the
second most important factors leading to MEs in these Ministry of Health hospitals. The
factors associated with the clinical work environment (i.e. interruptions while preparing or
administering medications and stressful working environment) also ranked highly.

Table 14: Ranking of the most significant factors:
The

The factor

Mean

Category

rank
1

Writing unclear or illegible medication orders
or prescriptions.

2

Poor communication between nurses and
physicians

4.35

CL

3.99

CL

3

Similarity in the name of medications

3.92

LP

4

Similarity in the appearance of medications

3.91

LP

5

Frequently changing of medication orders

3.88

CL

6

Heavy workloads of nurses

3.88

WE

7

Interruptions while preparing or administering

3.71

WE

3.70

CL

medications
8

Medication errors occur more frequently with
verbal orders

9

Stressful working environment

3.66

WE

10

Medications are poorly labelled

3.63

LP

Legend: CL= Communication and language, LP= Labelling and packaging, WE= Working
environment.
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Independent sample t-tests
The summary statistics for the 6 category scores are shown in Table 15. The results indicate
that, except for the nurses score, the mean score for each scales was higher than 3.0. This
suggests that the respondents believed that medication errors were least likely to happen
because of something the nurse themselves did wrong. The highest mean score was obtained
for the Communication and Language scale.
To maximise the insights gained from the data the researcher conducted a number of
independent sample t-tests, to establish if any means between different groups of factors
were significantly different. Sullivan and Artino (2013) note the significant controversy
surrounding the use of parametric test for data such as generated by Likert scales. The authors
however provide well-argued advice that parametric tests such as a t-test can and should be
used to explore relationships within Likert scale data. The factors compared were
Communication and Language, Labelling and Packaging, Transcription, Working
Environment, Pharmacy, and Nurses, each being compared to the respondent reporting
medication errors across their career (yes/no). The results of the test are summarised in Table
15 below. The results of the independent sample t-test show that none of the six mean scores
were significantly different for the occurrence of medication errors during the course of the
respondents’ career (yes/no). This non result however does not suggest that there are other
factors, not considered in this study (possibly unmeasurable), a number of co-related factors
or a number that are not easily measured, which may be responsible for medication errors.
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Table 15: Independent sample t-test results
Have you ever reported any medication errors during
your nursing career either to senior staff or through

N

Mean

SD

t

Yes

41

3.932

.686

.842

No

111

3.825

.706

Yes

41

3.820

.774

No

111

3.751

.774

Yes

41

3.329

.998

No

111

3.144

1.005

Yes

41

3.637

.805

No

111

3.444

.882

Yes

41

3.659

.938

No

111

3.374

1.080

Yes

41

3.039

1.033

No

111

2.969

1.156

other reporting or feedback mechanisms?

Communication and Language Score

Labelling and Packaging Score

Transcription Score

Working Environment Score

Pharmacy Score

Nurses Score

.482

1.013

1.282

1.592

.357

The results of the data analysis report that generally awareness of medication errors are
in line with a range of identified factors with varying levels of importance. The factors
used for this study (i.e. Communication and Language, Labelling and Packaging,
Transcription, Working Environment, Pharmacy, and Nurses) which were thought of as
the possible reasons for medication errors were consistently reported. The respondents
believed that MEs were most likely to happen because of the communication and
language errors, and least likely to happen because of nursing error. An analysis into
the perceived factors associated with the occurrence of medication errors during the
course of the respondents’ career (yes/no) did not find any statistically significant
relationship between Communication and Language, Labelling and Packaging,
Transcription, Working Environment, Pharmacy, and Nurses. This indicates that there
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are factors not considered in this study (possibly unmeasurable or not easily measurable
factors) which may be responsible for medication errors.

4.5 Conclusion
The results of the data analysis report that generally awareness of medication errors are in
line with a range of identified factors with varying levels of importance. The factors used
for this study (i.e. Communication and Language, Labelling and Packaging, Transcription,
Working Environment, Pharmacy, and Nurses) which were thought of as the possible
reasons for medication errors were consistently reported. The respondents believed that
MEs were most likely to happen because of the communication and language errors, and
least likely to happen because of nursing error. An analysis into the perceived factors
associated with the occurrence of medication errors during the course of the respondents’
career (yes/no) did not find any statistically significant (p ≤ 0.5) relationship between
Communication and Language, Labelling and Packaging, Transcription, Working
Environment, Pharmacy, and Nurses. This indicates that there are factors not considered in
this study (possibly unmeasurable or not easily measurable factors) which may be
responsible for medication errors.
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Chapter Five: Discussion
The overall aim of this study was to investigate the factors associated with occurrence of
medication errors in MOH hospitals in Saudi Arabia. The most significant factors will be
discussed further in this chapter. The findings of this study have been compared with
studies conducted in different countries to determine the similarity of factors associated
with MEs.

Major findings in each category and its relationship to clinical
practice:
5.1

5.1.1

Communication and language category:

As indicated in the findings and ranking of factors those with the highest mean scores are
factors associated with communication. Indeed the majority of nurses participating in the
study suggested that communication and language related-factors made up the highest
contributors of factors leading to MEs in MOH in Saudi Arabia. Particularly, the majority
of nurses (86.8%, n= 131) believed that unclear or illegible orders are a significant
contributor to MEs. In similar studies, Sánchez (2013) identified similar findings that
illegible handwriting consisted 26.2% towards the total causes of MEs. Calligaris et. al,
(2009) also found that overall 23.9% of prescriptions were illegible and 29.9% of
prescriptions were incomplete. Even in settings that claim an advanced and sophisticated
health care system, such as the United States, it has been reported that up to 7000 people
die as a result of poor or illegible handwriting each year (Caplan 2007). While doctors
may know what they have written, when other parties, i.e. nurses and pharmacists are
involved they may still have difficulty with interpreting and reading what is written. This
is however not a new problem with Lyons et al. (1998) also having concluded that doctors’
handwriting was often illegible even when they were asked to write as neatly as they can.
In order to enhance communication in hospital settings among the medical staff, whether
doctors, nurses or others healthcare staff, the choice of applying health technology may
be an effective solutions to solve this is. Electronic Medication Administration Records
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(eMARs) and Computerized Provider Order Entry (CPOE) are health technologies that
have helped in substituting the entering of manual medication orders into a computerized
electronic system (Robinson et al. 2017). The application of the program helps to enhance
the clarity of reading medications’ names, reduce the ambiguity and lack of clarity of
English letters, particularly if the English language is the only language applied in the
clinical hospitals settings of the MOH and the majority of healthcare providers are not
fluent in English. CPOE and eMARs have been shown to be associated with enhancing
the safety and quality of care in the hospital (Robinson et al. 2017). King et al. (2003) and
van Rosse et al. (2009) concluded that implementation of CPOE was associated with a
significant decrease of number of MEs in wards that it was applied in. As a result of this
study, a suggestion that could be offered to the MOH, would be to trial a local version of
an electronic drug administration system in one of the study hospitals, measuring before
and after the impact of an electronic medical administration on the rate of MEs.
A significant percentage (77.63%, n= 118) of respondents believe that poor
communication between nurses and physicians is an associated factor that contributes to
medication errors. Similarly, Topcu et al. (2017) concluded in their study that the majority
of MEs were more likely to occur from communication failures between physicians and
nurses. Research over the years had shown that the lack of communication of nurses and
physicians is associated with errors, frustration, and inefficiencies in the delivery of care
(Dingley et al. 2008; Helmreich & Schaefer 1994). Berland and Bentsen (2017) also
concluded that poor communication between healthcare workers and general practitioners
was more likely to lead to medication errors.
Other research confirms that ineffective communication among healthcare professionals
is one of the most significant factors leading to patient harm and medical errors (Dingley
et al. 2008). Consequently, poor communication between doctors and nurses has an
considerable impact on patient quality of care and outcome (Flicek 2012).

Given the cultural diversity of the workforce and the different education systems from
which those nurses have come from, the implications of poor communication to
contribute to ME are even more profound. One of the most telling findings from this
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study is the imbalance or difference between staff who had been aware of a ME but
neglected to report the incident. It is unlikely that improvements to practice will develop
unless a greater degree of transparency is applied to the identification and reporting
process. A follow up study to determine the reasons why there is a gap in the reporting
of MEs is indicated.

5.1.2

Labelling and Packaging category:

Most labelling and packaging related-factors were as a result of similarity in the
appearance and names of medications. Comparing between this study and other studies
such as Tsuji et al. (2015a) found that nurses often confused the similarities of drug
names. On another study, Tsuji et al. (2015b) found that similarity in the appearance
and names of medications was more likely to lead to incidents and cause severe harm to
patients. You et al. (2015) also found that the similarity of medications' names or labels
and similarity of medications appearance was the second most common reason for MEs.
Kenagy and Stein (2001) agreed that the confusion of medication names is a main factor
to patient injuries or death, and causes about 100,000 injuries each year in the United
States of America (USA) (Hoffman & Proulx 2003). Within the USA, look or sound
alike medications caused confusion with drug names and caused approximately 25% of
all of medication errors that were reported to a national medication error reporting
programs in Pennsylvania (PA 2004). MEs are likely to occur due to the similarity of a
medications appearance and/or name, because nurses may be tempted to make
judgments based on parts of some letters in a medication’s name, or based on outside
characteristics of the medication, such as the colour, shape, and size of a drug (Tsuji, et
al. 2015a).

5.1.3

Transcription category:

This study identified that most transcription related-factors were errors made in the
medication administration record (Kardex). In MOH institutions, they use the
genericised trademark term "Kardex" for describing the medication administration
record. Other regions or countries may use the term Cardex.
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Interestingly in contrast to the present study You et al. (2015) found that errors made in
the medication administration record (Kardex) were one of the least common reasons
for MEs. However Shahrokhi, Ebrahimpour and Ghodousi (2013), similar to this study
found that errors made in Kardex was one of the most common reasons leading to
medication errors. Fahimi et al. (2009, p. 173) had defined transcription error as “any
deviation in transcribing medication order from the previous step (order on the order
sheet, administration nursing note and/or Kardex, documentation of the order in the
Pharmacy database)”. As suggested above the implementation of an electronic record
system may be a significant improvement to the administration of medications in Saudi
MOH settings. In the Loyola University hospital in the USA, using a manual entry
system for medication orders caused 72.4% of transcription-related errors each month
(Barron et al. 2006).
Common transcription errors are often attributed to handwriting, using non-standard
abbreviations, mistakes in reading, and misinterpretation (i.e. 'mg' for 'mcg') (Fahimi et
al. 2009). Regular testing of staff ability to interpret writing and a process of reviewing
medications with similar names and appearances could be an important strategy in
addressing this issue.

5.1.4

Work environment category:

Most working environment related-factors identified by nurses are interruptions while
preparing or administering medications coupled with stressful working environments.
Westbrook et al. (2010) agreed with the present study and found that the incidence of
clinical errors and procedural failures had been increasing significantly in line with the
frequency of interruptions. They recorded in their observations that interruptions
occurred in more than 50% of medication administrations. Each interruption was
associated with a 12.7% increase in clinical errors and 12.1% increase in procedural
failures. Moreover, they found that 25% of total administrations had at least one clinical
error. In addition, Johnson et al. (2017) identified that interruptions lead to errors in the
clinical practice and caused procedural failures further threatening patient safety. They
found that almost all medication events (99%) were interrupted or potentially
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interrupted resulting in inappropriate management and consequences, for instance
stopping medication preparation or administration to address the interruption.
Moreover, Deans (2005) found in their results that interruptions and distractions was the
highest ranked environmental cause (25.3%) of MEs. Each of these items are reflected
in the data collected and analysed for this study.
Literature have largely distinguished between three kinds of interruption that many
nurses confront: interruptions in the middle of the task, interruptions between tasks
(Potter et al. 2005), and system failures (e.g. poor access to equipment and supplies)
(Tucker & Spear 2006). Interruptions might be also called distraction, disruption, and
break-in-task (Rivera-Rodriguez & Karsh 2010). Interruptions can be described as a
significant factor in hospital facilities, the main cause of failures, and contribute to
occurrence of errors (McGillis et al. 2010; Monteiro, Avelar & Pedreira 2015; RiveraRodriguez & Karsh 2010). For example a possible explanation of interruptions and
distractions in the work environment can be anything that disrupts a nurse from the
current task by diverting their attention to another task. Common kinds of interruptions
and distractions that may lead to a medication error include a question being asked by a
co-worker, hearing or responding to a patients’ alarm, nearby noises or electronic
devices especially cell-phones. Despite this significant factor being reported again in
this study there does not appear to have been progress or development in the systems
and process underpinning the administration of medications.
Deans (2005) ranked Stress/high workload as the highest human cause (25.3%) of MEs.
Similarly, Abdali, Abdulmutalib and AlNagshabandi (2017) ranked Stress due to
workload (88.2%) as the third common factor leads to MEs. Moreover, Pournamdar and
Zare (2016) found in their results that the factors related to hospital sections and work
environment, such as type of department, high volume of work, and noisy work
environment, obtained the highest mean score.
Nursing is one of the jobs that can be obviously describes as a stressful job because
nurses should response very quickly to patients’ and their families’ needs (Chou, Li &
Hu 2014; Shahrokhi, Ebrahimpour & Ghodousi 2013). Job stress can be defined as
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negative emotive and physical responses, occur when there is no matching between the job
requirements with employees' abilities, resources and/or needs (Clegg 2001). Sarafis et al.
(2016) found the occupational stress resulting from dealing with death and dying, conflicts
with supervisors, and patients' and their families’ needs which caused significantly higher
job-stress among nurses. Given that this study confirms a number of previously unknown
factors in the Saudi health care system, the opportunity to put a range of interventions in
place is timely.

5.1.5

Pharmacy category:

Lack of medication safety education programs was the most significant pharmacy-related
factor in this study. Aljadhey et al. (2014) found that lack of medication safety programs is
most likely one of the challenges that affect the future of medication safety in Saudi Arabia.
However, there is a severe lack of studies that discuss the importance and role of medication
safety education programs in hospitals in contributing or reduction of MEs.

5.1.6

Nurses category:

Failure to check patient allergy status was the most significant nurse-related factor in this
study. Although there is a lack of studies that discuss the relationship and role of failure to
check patient allergy status and MEs, MacPherson et al. (2006) disagreed with the present

study and found the majority of the self-reported allergies were simply accepted and did
not have significant effects on medications errors. However, Jones & Como (2003)
assured the need to ensuring the susceptibility profile of each patient to a particular
medication before entering into the electronic system.
5.2

Limitations of study:

There were a number of limitations of this study and it is noted that while the results may be
indicative of the Jeddah Region there is no suggestion the finding apply to other Ministry of
Health hospitals in Saudi Arabia. While many survey / questionnaire have a low response
rate the researcher was still disappointed by the return rate of 50.67%. The efforts of the
researcher to travel home, provide information sessions and a face to face point of contact
with the respondents was hoped to encourage an even higher uptake. Indicating the response
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rate in the study is important because it is reflecting the level of transparency in its reporting.
Low response rates for individual items on a questionnaire might be refer to a problem,
especially if they represent important variables of study (Draugalis, Coons & Plaza 2008).

5.3

Future recommendations:

There are two recommendations of this study which include reviewing medication
safety policies and processes created by the MOH. Firstly, this would be to confirm that
similar issues to other countries exist and that innovation in things like electronic records
could be an important step forward to improve ME. Secondly, this study has clearly
identified that further studies are required to explore the culture of medication safety in
hospitals of the MOH.
5.4

5.4 Conclusion

The role of the nurse in the prevention of medication errors is both significant and
complex. The various factors that can interfere with the safe administration of a
medication may be considered separately or as a combination of factors each
compounding the risk of an error. Given this and the devastating consequences of
medication errors, this study sought to understand more clearly the factors influencing
practice in several Saudi Arabian hospitals. The findings suggest that nurses perceive
several factors, similar to those reported in literature that contribute to error. The
difficulty of unclear or illegible medication orders is a primary factor reported by nurses
in Saudi. This issue coupled with the diversity of different nationalities working in the
Saudi health care system confirms that communication is one of the most significant
factors affecting medication error.
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