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Abstract
Background: medication errors one of most important reason of patients’
morbidity and mortality, insufficient knowledge of drug among nurses
considered a major factor in drug administration errors also stressful and
complex systems in resuscitation increase errors. increase nurses'
knowledge about resuscitation medications is important to maximize
patient safety. This study aimed to assess knowledge of nurses about
resuscitation medications and the obstacles that nurses faces when giving
resuscitation medications, and to evaluate resuscitation medication
administration errors reporting and the reason that prevent nurses to not

reporting the errors.

Methods: a cross sectional study was conducted, in west bank, Palestine.
convenient sampling was used to collect sample, data were collected via a
face to face interview questionnaire, which was taken from a previous
study. The questionnaire consisted of five parts: demographic data,
knowledge of resuscitation medications(20 true - false questions), self-
evaluation, causes of not reporting the medication errors, and suggestions

to decrease medication errors.
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Results: a total of 200 nurses were participated in the study. Nurses were
found to have insufficient knowledge about resuscitation medications; the
correct response rate was only 58.6%. More knowledge score was
associated with male nurses (P = 0.001), nurses working in CCU, ICU, and
general with P value < 0.001, and who in supervisor position (P = 0.035).
The major obstacle nurses faced when administering resuscitation
medication was chaotic environment in CPR as a lot of people handling a
single drug(62%), unavailability of pharmacists whole the day (61%), and
different medications look alike in packaging (61%) were other obstacles.
Most of nurses (70.5%) hoped to gain additional training. In our study we
found that nursing management focused on the person rather than the
system (71.5%), and If anything happens to the patient, nurses thought they
would be blamed as a consequence of the ME (71.5%) were the major

causes behind not reporting Medication Administration Errors.

Conclusion: nurses Insufficient knowledge regarding resuscitation
medications was one of the obstacles they faced, nurses favoured to
collaborate with pharmacist should arranges medications in a good way,
and having continuous learning and extra training about resuscitation

medications to decrease medication errors.
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Chapter one
Introduction

1.1 Background
1.1.1 Medication errors (MES)

One of the most important reasons for patient morbidity and mortality is
MEs (Wittich et al., 2014); furthermore, it is thought to be the most

important cause of death among adults (Holden and Karsh, 2007).

MEs are a dangerous problem during treatment, especially for patients in
intensive care units(ICUs) who can suffer very serious complications due
to their severe illnesses and the complex pharmacotherapy programmes

they receive (Escriva Gracia et al., 2019).

Any errors in the dose, administration rate, concentration of drug, type of
drug, route of administration, method of administration, or delay in
administration, fall under the definition of “MESs” (Gladstone, 1995).
Research has found that there can be important errors during the
preparation and administration of medications (Gladstone, 1995, Kuitunen

et al., 2020, Murugan et al., 2019).

There are many causes for MEs, and many research studies have focused
on these reasons; their findings include stressful and complex systems,
workload, poor skill, distracting nurses during their work, a lack of
concentration, and insufficient knowledge of the drug and calculation tasks,

confusion between look-alike and sound-alike medications, using
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medications with a narrow therapeutic index (NTI), and an insufficient
number of years’ experience in nurses work (Gladstone, 1995, Kuitunen et
al., 2020, Wu et al., 2002, Mortaro et al., 2019, Santomauro et al., 2018,
Dugan et al., 1996, Phillips et al., 2001). In addition, other research has
found that serious incidents occur due to problems related to team working
and knowledge related to cardiac arrest in special cases (Andersen et al.,

2010a).
1.1.2 Resuscitation procedure

Resuscitation is a multipart process executed in a short time, frequently
happening in uncontrolled situations; a stressful situation that requires
nurses with high knowledge, and where, with limited information and time
nurses, should respond as fast as possible. In such conditions, the
performance of nurses may not be satisfactory enough, particularly when
nurses are not enough qualified or experienced in responding to stressful
conditions (Andersen et al., 2010a, Kozer et al., 2004). The numbers of
errors are increased in situations of stress and hurried actions (Nolan,
2000), and the confusion of the resuscitation environment can generate
errors in the critical stages of administering medications (Flannery and

Parli, 2016).
1.1.3 The role of nurses in MEs

Patient safety is the responsibility of nurses, however, many tasks
performed by nurses involve a percentage of risk to patient safety, and

medication administration perhaps causes the greatest risk, making it a


https://www.sciencedirect.com/topics/nursing-and-health-professions/therapeutic-window
https://www.sciencedirect.com/topics/medicine-and-dentistry/resuscitation
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significant and critical task (Elliott and Liu, 2010, Pham et al., 2011).
Nurses lacking knowledge of drugs and their appropriate doses can cause
medication errors to occur (Escriva Gracia et al., 2019, Guerrero-Marquez
et al., 2016), especially with increased stress and interruptions during
medication administration among nurses (Dugan et al., 1996, Raja et al.,
2019). The resuscitation procedure requires a rapid response by nurses to
the doctor’s oral orders without enough time to get reference information

on administering a resuscitation medication (Chen et al., 2014).
1.1.4 How to decrease MEs

There is a lot that can be done to decrease MEs. Research suggests some
interventions that can decrease the odds of MEs, such as changes in work
schedules, modes of education, medication reconciliation, protocols and
guidelines, and also computerised physician order entry, intravenous
systems, pharmacist participation and support systems for clinical decision-

making (Manias et al., 2012).

Using information technology in hospitals can also decrease MEs, such as
bar-code technology (Bates et al., 2001), and computerised physician order
entry, which can detect contraindications and any errors in doses and orders
(Bates et al., 1998, Chen et al., 2014), therefore providing benefits

especially for administration of (NTI) drugs (Durieux et al., 2008).

Other research suggested improving calculation skills of nurses (Grandell-
Niemi et al., 2003, Wright, 2007), reducing the frequency of interruptions

during drug administration (Santomauro et al., 2018), and increasing
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nurse's knowledge about resuscitation medications, eliminating visual
confusion of drugs as much as possible to avoid confusion (Chen et al.,
2014). Moreover, providing clinical education under sufficient supervision
(Musharyanti et al., 2019), has been suggested to continue education to
improve pharmacological knowledge and update their knowledge and
training about the preparation and administration of paediatric medications,
especially in the emergency department. Additionally, training nurses about
mathematical skills could improve patient safety and is especially
recommended when using specialised equipment. Giving nurses personal
responsibility (Murugan et al., 2019, Zyoud et al., 2019, Chardalias et al.,
2017, Gladstone, 1995, Di Simone et al., 2018) and appreciation to build
confidence, as well as psychological support for nurses who make a drug
error is essential (Gladstone, 1995). In special cases, to decrease
resuscitation system errors, research has suggested the training of code
team personnel (Ornato et al., 2012), and the presence of a clinical
pharmacist to review drug orders can decrease errors in medication orders

(Folli et al., 1987).

Nurses have stated that during resuscitation procedures, they must respond
directly to orders without having enough time to find information from
references, therefore, it is vital to increase their pharmacological
knowledge, especially about resuscitation medications, and to improve
communication within the team to improve patients safety (Chen et al.,

2014, Kozer et al., 2004).
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Furthermore, incident reporting is widely known as an important factor in
decreasing MEs (Dhamanti et al., 2019). It has been noted that reporting
adverse events voluntarily and in private is the best situation to do this, and
is more reliable than mandatory reporting (Wu et al., 2002). It is important
to report MEs when they occur, to learn from them and to prevent the
reason behind their occurrence (GLEESON ET AL., 2019, DYAB ET AL.,
2018).

1.2 Problem statement

MEs are increasing in number, but studies related to the issue are few in
number, especially in Middle Eastern countriesand do not contain
sufficient information (Alsulami et al., 2013). Moreover, previous research
worldwide has produced few studies about nurses' knowledge of
resuscitation medications and the obstacles they face during medication

administration. This study is considered to be the first in Palestine.

To decrease morbidity and mortality among patients due to MEs (Wittich et
al., 2014), it is necessary to evaluate nurses' pharmacological knowledge
and to understand the obstacles they face when administering resuscitation
medications. Nursing associations can then argue for mandatory training
courses about administering resuscitation medications and to decrease the
obstacles they encounter in order to minimise resuscitation MEs as much as
possible. This research will help university academics design

multidisciplinary courses in clinical pharmacology focus on resuscitation
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medication as part of ongoing nurse education that meets Palestinian

nursing practice situations.

1.3 Objectives

The study objectives were:

to assess knowledge of nurse about resuscitation medications,

e to determine the obstacles that nurses meet when giving resuscitation

medications,

e to evaluate resuscitation medication administration errors in reporting

and the reason that prevent nurses not to report the errors,

to determine factors that affect sufficient knowledge among nurses.

1.4 Significance of the study

This study will be first one in the field of nursing in Palestine that concerns
nurses' knowledge and obstacles they face when giving resuscitation
medications. It will establish a database for future studies in different
professions in the medical field, and the results of this study will assist
health care providers and health policymakers to create mechanisms to
decrease medication errors and establish clear protocols to increase

patients’ safety as possible and improve health care in Palestinian hospitals.

Many factors and obstacles could be behind the reasons resuscitation

medication administration errors, such as excess work, poor skills,
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distraction while working, deficient concentration and inadequate
knowledge of nurses under tension and shortness of time in these situations
(Gladstone, 1995). The chance of survival for victims of cardiopulmonary
arrest can be maximised by increasing knowledge about resuscitation

medications (Kozer et al., 2004).

Therefore, an evaluation of nurses' knowledge is necessary to measure the
degree of lack of information about resuscitation medications and to
recognise the obstacles they face during medication administration. This
will enable future activities and strategies to decrease the MEs in a

significant way and to decrease deaths.
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Chapter Two
Literature Review

Literature Review

Several studies have covered general MEs worldwide and high-alert

medication and resuscitation MEs specifically.

Anderson et al. analysed and categorised cardiac arrest incidents that were
reported to the Patient Safety Database in Denmark (Andersen et al.,
2010Db). They analysed 107 reports which described 122 incidents classified
as: alerting the resuscitation team (26%), poor human performance (18%),
equipment failure (16%), inadequate resuscitation equipment (11%),
physical environment (11%), deficient monitoring (11%) and MEs (7%).
When they analysed MEs, the following reasons were identified: an
incorrect dose of adrenaline (n=1),the wrong drug (atropine) was
used instead of adrenaline during resuscitation (n=1), and an incorrect
dose of adrenaline (n=1) and amiodarone was prepared in too high a
concentration (n=1). There were three cases of cardiac or respiratory
arrest caused by infusion of intravenous potassium, acetylcysteine and a
combination of drugs, and 11 incidents due to poor human performance,
poor communication, or unclear team leadership and roles. It was identified
that these incidents occurred because of disorganised situations, with
several persons talking at the same time, the issuing of unclear or

conflicting information, and an insufficient understanding about equipment


https://www.sciencedirect.com/topics/medicine-and-dentistry/amiodarone
https://www.sciencedirect.com/topics/medicine-and-dentistry/potassium
https://www.sciencedirect.com/topics/medicine-and-dentistry/acetylcysteine
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and guidelines: therefore, recommendations were made to rearrange

education and implementation of resuscitation practices.

In the United States, because incidents occur regularly, Ornato et al. have
evaluated 118,387 adult cases in a cardiac arrest hospital (Ornato et al.,
2012), where 28.7% of these cases were recorded with one or more system
errors. With regard to resuscitation errors, 42.5% were MEs due to a delay
in vasopressor (epinephrine or vasopressin) administration >5 min from
event detection, caused by the wrong route of administration (0.2%), wrong
dosage given (0.5%) and choice of wrong drug (1.0%). Where resuscitation
errors occurred, it was often due to errors by code team put down to
leadership errors, a lack of knowledge of medications/protocols (0.5%),
and equipment (0.1%), an overcrowded resuscitation room (0.1%) and
others causes, leading to recommendations for retraining of the code team

on resuscitation procedures.

In Taiwan, Sheu et al. published research in which they described the types
of errors that occurred, with the backgrounds of the hospital and nurses,
patient consequences, mechanisms of discovering the errors and rates of
reporting errors; they collected the data by using a snowball method of
sampling (Sheu et al., 2009). In this study, 85 nurses participated and they
collected 328 administration errors from teaching and local hospitals, with
errors mostly happening in medical and surgical departments in education

hospitals through the day shift, and by nurses with low working experience
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of fewer than two years. In total, 259 (79.0%) of administration errors

affected patients (actual errors) and 69 (21.0%) were near misses.

More than 60% of actual errors were due to the wrong dose or drug
(33.2%, 86/259; 31.3%, 81/259, respectively); the wrong time of
administration (12.4%, 32/259), wrong patient (11.6%. 30/259), wrong
route of administration (8.5%, 22/259) and ‘“other” (3.1%, 8/259).
According to ME reporting, nurses reported 62.5% (162/259) of actual
errors and 50.7% (35/69) of near misses. Errors were reported mostly to the
head nurse and the rest to supervisors. Few errors were reported to the
medical department (35.9%, 93/259 vs. 18.8%, 13/69) and pharmacy
(0.0%, 0/259 vs. 8.7%, 6/69); furthermore, only a small number of actual
errors were reported to patients and families (3.5%, 9/259) and none (0/69)
of near misses. In the actual errors, three medicines, insulin (15%),
potassium chloride (KCI) and pitocin were considered as high alert

medications.

Fifteen cases of insulin using caused hypoglycaemia and resulted in one
death, two comas and one transfer to ICU. Four cases of 15% KCI infusion,
three cases were given as an IV push, and the other was used in the wrong
intravenous (IV) pump set, which caused two patient deaths and two to
required Cardiopulmonary resuscitation (CPR). There were also wrong
injections of four cases of oxytocin, but these cases were treated
successfully without any harm to the patients. In the recommendations to

decrease administration errors, it was suggested that nurses should be more
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careful when giving high alert medications, and hospitals must use a
snowball-sampling method to collect details of errors from nurses, establish
standard operating procedures for identified high-alert situations, and

support nurses to report any errors.

In Taiwan in 2006, Hsaio et al. have developed and validated an instrument
to assess nurses’ knowledge about high alert medications and analyse
administration errors discovered by assay, which used a cross section
method (Hsaio et al., 2010). There were 305 nurses in the study, and the
response rate was 79.2% (305/385). The rate of correct answers for the
evaluation of nurses' knowledge of high-alert medications was 56.5%, and
working experience was taken into account. Just 3.6% of nurses, in their
own opinion, considered themselves to have adequate knowledge about
high-alert medications; 84.6% agreed to undergo further training and
insufficient knowledge was the most important obstacle reported. A total of
184 administration errors were documented and were mostly the wrong
type of drug used and incorrect doses; but only 4.9% of these errors caused
severe complications. The study noted that nurses had inadequate
knowledge about medications, and it was necessary to increase education,
especially concentrating on intravenous push administration of high alert

medications.

Lu et al. have explored if educational involvement affected nurses'
knowledge regarding the administration of high-alert medications (Lu et

al., 2013). The participants in the study were 232 nurses (female, 99.1%),
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with an average age of 29.4 £ 0.6 years and 7.0 = 6.0years worked. About
70% were educated to a bachelor's (BS) or master's (MS) degree level, and
74.1% had no training in high-alert medications. Before the educational
intervention, the correct answer rate was 75.8%, but the intervention group
notably improved its correct answer rate (from 77.2% to 94.7%); however,
the control group did not (from 74.3% to 75.5%). More working years,
experience working in paediatrics and ICU, and training in emergency
room (ER), ICU and high-alert medications made an important statistical
impact on their scores. It was found that attractive and effective methods of
teaching, such as using PowerPoint, was best to use for hospital-based
continuing education. The study recommended that pharmacology
education was fundamental and was a powerful strategy to reduce drug

administration errors among nurses.

In Taiwan, Chen et al. (Chen et al., 2014) published a study that evaluated
nurses' knowledge and understanding of the obstacles that they encountered
during resuscitation medication administration. Using a cross-sectional
method in their study, they developed a questionnaire that consisted of 20
true/false questions from literature and was validated by subject experts
and one pilot study in order to assess nurses' knowledge of resuscitation
medications. The participants were 188 nurses, and generally the correct
answer rate was 70.5%, which increased with work experience, age,
working years and working department. CPR training made an important
statistical impact on their scores on the questionnaire. Nurses who worked

in the ER or ICU department had a superior score than those who worked


https://www.sciencedirect.com/topics/nursing-and-health-professions/cross-sectional-study
https://www.sciencedirect.com/topics/nursing-and-health-professions/cross-sectional-study
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in the medical—surgical wards and obstetric-paediatric wards. In the nurses’
opinion, just 8% of them thought that they had sufficient knowledge, and
73.9% hoped to get more training about resuscitation medications.
Interruption during the administration of the drug during the resuscitation
process was the leading obstacle reported (62.8%). Sixteen resuscitation
MEs were documented by the nurses in this study; the errors were
using atropine (five cases), epinephrine (three cases) and ‘“others”. The
causes of the errors were the misunderstanding of orders, inadequate
knowledge and confusing certain drugs for other look-alike drugs. The
study recommended taking appropriate measures to develop performance
and CPR skills and use a developed teaching tool to enhance nurses’
knowledge and finally, to make the CPR environment calm and without

any interruption.

Further studies are needed to validate the instrument and evaluate nurses’
knowledge level of resuscitation medications. In Palestine, a study with a
cross-section method was done in 2015 by Zyoud et al. (Zyoud et al.,
2019). They collected data by face to face interview questionnaire, which
was taken from an earlier study (Hsaio et al., 2010). The participants were
280 nurses (93% response rate) who were working in the ER, ICU,
paediatric or medical ward (MW). They found that the nurses had
insufficient information about high alert medications because 67.1% had a

score of less than 70%.


https://www.sciencedirect.com/topics/nursing-and-health-professions/atropine
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The factors that affected the nurses’ knowledge with significant
difference were high alert medication training and ICU training, nurses
having a higher educational level, those working in the ICU department,
head nurses, and being a male nurse. Most of the nurses (about 81.8%)
hoped to gain additional training. There were conflicting opinions between
doctors and nurses as to the leading obstacle reported; nurses reported that
there was no established standard operating procedure for high alert
medications, and they recommended increasing training courses for nurses

to improve their pharmacology knowledge and for continuing education.
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Chapter Three
Methodology

3.1 Study design

We used a cross-section method in our study, which was conducted to
evaluate nurses' knowledge and understanding of the obstacles they face

when giving resuscitation medications.
3.2 Study setting

Palestine consists of two zones: the West Bank and the Gaza Strip, with a
total population of about five million inhabitants. Nearly 60.2% live in the
West Bank and 39.8% live in the Gaza Strip. The West Bank is divided
into three regions and 11 governorates. The north area comprises: Jenin,
Tulkarm, Nablus, Qalgilya, Tubas; the middle area comprises: Jerusalem,
Ramallah, Salfit and Jericho; the south area comprises: Bethlehem and

Hebron (PHIC, 2018).

This study was conducted in the north district of the West Bank of
Palestine, where a list of the hospitals and their addresses was acquired
from the Ministry of Health. Based on the lists, the study was held in the
following governmental hospitals in the north of the West Bank: Nablus,

Jenin, Tulkarm, Qalqilya and Tubas.
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3.3 Study population

The population was chosen from nurses that worked in governmental
hospitals in the north of West Bank. There are 4362 registered nurses
working in governmental health care units in Palestine. There are seven
universities in the West Bank from which nurses with different

specialities graduate(PHIC, 2018).
3.4 Sampling procedure and sample size calculation

This study used convenience samples of nurses from Government
hospitals in the north district of the West Bank of Palestine. The
Palestinian Health Information Centre data found that 1566 nurses were
working in the governmental hospitals in the West Bank of Palestine
(Ministry of Health and Palestinian Health Information Center (PHIC),
2015). Generally, we assumed that about 400 nurses who worked in the
hospitals would be incorporated in the current study. We calculated the

sample size for our study by using the Raosoft sample size calculator

(http://www.raosoft.com/samplesize.html), the sample size was 200
nurses, to achieve a confidence level of 95% and a margin of error of

5%.
3.5. Inclusion and exclusion criteria

The inclusion criteria were nurses with Palestinian nationality and

licensed by the Palestinian ministry of health; having at least diploma


http://www.raosoft.com/samplesize.html
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qualifications, or higher degree; and were working in ER, ICU, MW,

paediatric departments or other.

The Exclusion criteria were nurses who refused to participate in the
study, nursing school students, and those who worked in private or

teaching hospitals.
3.6. Instruments and data collection form

The Questionnaire used consisted of five parts, which had been
developed by a previous study (Chen et al., 2014) (Appendix 1). The
prepared questionnaire consisted of both open-ended and closed
questions. The questionnaire contained five parts and all parts were

translated to Arabic language:

e The first part was about the demographic data, which contained
questions regarding age, gender, the region of residence, marital status,
educational level, position, working experience in years, CPR
experience and training that may affect knowledge of resuscitation

medications.

e We evaluated nurses' knowledge of resuscitation medications in the
second section, which consisted of 20 questions which had been
developed by Chen et al. study (Chen et al., 2014)The degree of
knowledge about resuscitation medications was determined according to

the nurse’s score. From the choices of true/false/T don’t know, we
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calculated the correct answer rate on the knowledge of pharmacology

and analysed demographic data effects on knowledge score.

The third section was designed for self-evaluation by nurses for the

following three factors concerning resuscitation medications:

Obstacles they faced and reasons for why medication administration
errors happened, by indicating their level of agreement using a five
points Likert type scale with fixed values ranging from 5 = “strongly
agree” to 1 = “strongly disagree” for 20 items which had been

developed by Chen et al(Chen et al., 2014)

The degree of their Knowledge level (five levels to choose from

“sufficient” to “extremely insufficient.”)

Their need for training (three choices: “need”, “no comment” and “no

need.”)

The fourth section included 15 items to find out the causes behind not
reporting MEs which developed by several studies (Dyab et al., 2018,
Naome et al., 2020, Mansouri et al., 2019)Nurses were asked to indicate
their level of agreement by using a five points Likert type scale with
fixed values ranging from 5 = “strongly agree” to 1 = “strongly
disagree”.

The fifth part consisted of 5 items concerning suggestions to decrease
MEs. Nurses were asked to choose their level of agreement using a five
points Likert type scale with fixed values ranging from 5 = “strongly

agree” to 1 = “strongly disagree”.
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3.7. Ethical approval
All aspects of the study protocol, including access to and use of the nurse
clinical information, was approved by An-Najah National University
Institutional Review Boards (IRB) and the local health authorities before
initiation of this study. Verbal consent was obtained from nurses.
3.8. Pilot study
A pilot study (25 participants) was conducted to test the tool, ensuring the
availability of the required data, to estimate the time required and to modify
the data collection form as appropriate. The nurses participating in the pilot
study were included in the final analysis because the survey has not been
modified.
3.9. Statistical analysis
Data were entered and analysed using the Statistical Package for Social
Sciences programme version 15 (SPSS). We expressed the data as means +
standard deviation (SD) for continuous variables and as frequencies
(percentages) for categorical variables. Not normally distributed variables
were expressed as medians (lower-upper quartiles). Variables were tested
for normality using the Kolmogorov—Smirnov test. Either the chi-square or
the Fisher exact test were used to test significance between categorical
variables as appropriate. We used the Kruskal-Wallis test followed by
Bonferroni-Dunn post hoc analysis or Mann—-Whitney U-test to test for
differences in the means between categories. The significance level will set

at p <0.05.
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Chapter Four
Results

4.1. Sociodemographic data

This study was health care hospital-based with a cross-section method, which
was carried out with 200 nurses who worked in governmental hospitals in the

north of West Bank of Palestine.

As Table 1 indicates, half of the participants (about 51.5%) were females. The
majority of them (82%) were younger than 40 years old, and most of the
participants were married (81.5%). The distribution of participants was
almost equal from the governmental hospitals of Rafedia (17.5%), Al-Watany
(16.5%), Jenin (13.5%), Tubas (10.5%), Tulkarm (22.5%) and Qalgelia
(19.5%), and they worked in many departments; ER (17.5%), ICU and
neonatal intensive care unit (NICU) (24%), MW (34.5%), paediatric (16.5%),

with the remaining (7.5%) working in CCU, Gynae’ and General.

Table 1 shows that most of the participants were staff nurses (92.5%), with
their place of residence given as Tulkarm (23.5%), Nablus (33.5%), Jenin
(18.5%), Qalgelia (20.0%) and Tubas (4.5%). About 75% of them had 5
years’ experience and more, and in terms of the educational level, most of
them (about 64.5%) had BS level, 25.5% had diploma degree and 10% had a

master’s degree. Moreover, most of the participants had CPR training.



Table 4-1. Socio-demographic characteristics of the study sample.

Variable

Age category
Years
20-29

30-39
40-49
50-59

Hospital

Rafedia
Al-watany
Jenin
Tubas
Tulkarm
Qalgelia

Position
Staff nurse
Head nurse
Supervisor

Years of working
Less than 5 years
5 to less than10
10 years or more

CPR Training
Yes
No

Frequency (%)
N =200

72 (36.0)

93 (46.5)

28 (14.0)
7 (3.5)

35 (17.5)
33 (16.5)
27 (13.5)
21 (10.5)
45 (22.5)
39 (19.5)

185 (92.5)
11 (5.5)
4(2.0)

49 (24.5)
71 (35.5)
80 (40.0)

175 (87.5)
25 (12.5)

ER: emergency room, ICU: intensive care unit, NICU: neonatal intensive care unit, MW:

medical word, CCU: cardiac/coronary care unit, BS: bachelor degree, MS: master degree.
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4.2. Resuscitation medications administration knowledge

We asked nurses about the proper administration of resuscitation
medications, and the correct response rate was 58.6%; 28.2% were
incorrect answers, and 13.2% answered “don’t know”. We found that the
question number 11, about using atropine in treating pulseless electrical
activity received the lowest correct response rate: only 36.5% answered
correctly. In contrast, the highest correct response rate was 87.5%, agreeing
that KCI is not given as fast IV push in an emergency event such as
ventricular fibrillation. More than half of nurses did not understand that
when they calculated the epinephrine (adrenaline) dosage for children, they
must use bodyweight and not body surface area (correct rate 44.5%). In
addition, most nurses thought that drugs should be available in multiple
concentrations to choose, although this is unacceptable (correct rate

41.5%).

Table 4-2. Resuscitation medications administration knowledge.

Questions Answer | Correct answer Incorrect Don’t know the
n (%) answer answer
n (%) n (%)
1. 10 mis fast IV push F 175 (87.5) 13 (6.5) 12 (6.0)

of 15% KCl is given in
an emergency cases for
example ventricular
fibrillation case.

2. In the cardiac arrest T 138 (69) 46 (23.0) 16 (8.0)
case we give rapid IV
push 1 mg epinephrine
within 3-5 minutes.

3. We favoured small F 139 (69.5) 37 (18.5) 24 (12.0)
venous vessels in case
of dopamine injection.
4.To preserve T 107 (53.5) 64 (32.0) 29 (14.5)
norepinephrine
bitartrate effect we add
glucose water to it.
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5. We inject

NaHCO; with
epinephrine to cause an
additive effect of the
drug.

115 (57.5)

32 (16)

53 (26.5)

6. To avoid
hypoglycaemia
occurrence, glucose
water should constantly
be given when starting
CPR procedure.

112 (56.0)

64 (32.0)

24 (12.0)

7. We can interchange
between 10% Ca
glucose and 10%
CaCl, because they are
the same drug.

136 (68.0)

20 (10.0)

44 (22.0)

8. Amiodarone is used
to treat bradycardia.

138 (69.0)

43 (21.0)

19 (9.5)

9. Nitroglycerine is
used to treat cardiac
infarction, which is
accompanied by a drop
in blood pressure and
bradycardia.

133 (66.5)

50 (25.0)

17 (8.5)

10. 1 amp of 1:1000
epinephrine is given as
fast IV push in case of a
mild allergic reaction.

110 (55.0)

64 (32.0)

26 (13.0)

11. In the case of
pulseless electrical
activity, atropine is
used within the
treatment.

73 (36.5)

112 (56.0)

15 (7.5)

12. Atracurium should
be stored with other
drugs and easily
accessed by nurses.

114 (57.0)

64 (32.0)

22 (11.0)

13. If we give the drugs
endotracheally, the
dosage should be
increased 5 to 10 times
than IV dose.

103 (51.5)

48 (24.0)

49 (24.5)

14. To avoid
bradycardia, give a
small dose of atropine
(< 0.5 mg) in case of
CPR.

101 (50.0)

77 (38.5)

22 (11.0)

15. Adenosine is given
for bradycardia as slow
IV drip (> 10 minutes).

130 (65.0)

54 (27.0)

16 (8.0)

16. The first choice of
treatment in case of
ventricular tachycardia or
fibrillation is lidocaine.

119 (59.5)

56 (28.0)

25 (12.5)
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17. Rapid IV push 10% F 93 (46.5) 70 (35.0) 37 (18.5)
CaCl,10 ml over 1-
2 minutes is given in
the emergency cases.
18. Various F 83 (41.5) 102 (51.0) 15 (7.5)
concentrations of all
drugs should be
available to choose by
nurses.
19. Epinephrine dose F 89 (44.5) 89 (44.5) 22 (11.0)
calculation is based on
body surface area in
paediatric CPR.
20. Amiodarone is best F 137 (68.5) 25 (12.5) 38 (19.0)
given endotracheally, to
increase its effect.
Mean 58.6 28.2 13.2

IV: intravenous, KCI: potassium chloride, NaHCo3: sodium bicarbonate, CPR:

Cardiopulmonary resuscitation, Ca: calcium, CaCl2: calcium chloride, Amp: ampoule.

4.3. knowledge score and sociodemographic variables

The knowledge scale consisted of 20 questions to measure knowledge
among nurses about resuscitation medications; these questions are shown in

Table 3.

Table 4-3. Knowledge questions.

1. 10 mis fast IV push of 15% KCI is given in emergency cases, for example,

ventricular fibrillation case.

In the case of cardiac arrest, we give a rapid IV push of 1 mg epinephrine

within 3-5 minutes.

We favoured small venous vessels in case of dopamine injection.

To preserve norepinephrine bitartrate’s effect, we add glucose water to it.

We inject NaHCO; with epinephrine to cause an additive effect of the drug.

To avoid hypoglycaemia occurrence, glucose water should constantly be

given when starting the CPR procedure.

7. We can interchange between 10% Ca glucose and 10% CaCl, because they

are the same drug.

Amiodarone is used to treat bradycardia.

9. Nitroglycerine is used to treat cardiac infarction, which is accompanied by a
drop in blood pressure and bradycardia.

10. 1 amp of 1:1000 epinephrine is given as a fast IV push in case of a mild
allergic reaction.

11. In the case of pulseless electrical activity, atropine is used within the
treatment.

DS
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12. Atracurium should be stored with other drugs and easily accessed by
nurses.

13. If we give the drugs endotracheally, the dosage should be increased 5 to 10
times than 1V dose.

14. To avoid bradycardia give a small dose of atropine (<0.5 mg) in case of
CPR.

15. Adenosine is given for bradycardia as a slow IV drip (>10 minutes).

16. The first choice of treatment in case of ventricular tachycardia or
fibrillation is lidocaine.

17. Rapid IV push 10% CaCl,10 ml over 1-2 minutes is given in the
emergency cases.

18. Various concentrations of all drugs should be available to choose for
nurses.

19. Epinephrine dose calculation is based on body surface area in paediatric
CPR.

20. Amiodarone is best given endotracheally, to increase its effect.

IV: intravenous, KCI. potassium chloride, NaHCo3: sodium bicarbonate, CPR:
Cardiopulmonary resuscitation, Ca: calcium, CaCl2: calcium chloride, Amp: ampoule.

As shown in Table 4, the median of knowledge score for male participants
was high (13; quartile range 10-16) compared with females. The median
for age category, 20-29 years was 12.5 (9-16), 30-39 years was 12 (8-15),
40-49 years was 11 (8.25-14.75), and 50-59 years was 13 (9-15)
respectively. Participants who married had median knowledge score 12 (9—
15), and in single, divorced, widowed nurses was 13 (8.5-15). A high
median knowledge score was observed in nurses that worked in general
wards 17.5 (14.75-18.75), and that worked in the CCU department (16;
15-17), also whose position was a supervisor 17.5 (14.75-18.75).
Moreover, participants’ years of working showed the same median
knowledge scale, (12; 8-15.5); nurses having a master’s degree showed
higher knowledge score, 14 (9.25-15.75), and also those who had CPR

training showed a higher knowledge score, 13 (9-15).
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Table 4 shows a significant difference between nurses according to gender
and knowledge score. A high knowledge score was associated with males
(P = 0.001), and also shows a significant difference according to which
department they worked, with a high knowledge score associated with
CCU, ICU, and general (P < 0.001); moreover, there was a significant
difference between nurses according to position and knowledge score. A
high knowledge score was associated with being a supervisor (P = 0.035).
No significant differences were noted between nurses according to age,

marital status, hospital, residency, years of working, educational status and

CPR training.

Table 4-4. knowledge score by socio-demographic variables.

Variable Frequency Median k Mean rank | P- value
(%) (Q1-Q3)
Gender
Male 97 (48.5) 13 (10-16) 114.59 0.001°
Female 103 (51.5) 10 (8-14) 87.23
Age category (Years)
20-29 72 (36.0) 12.5 (9-16) 106.58
30-39 93 (46.5) 12 (8-15) 98.77
40-49 28 (14.0) 11 (8.25-14.75) 91.45 0.661°
50-59 7 (3.5) 13 (9-15) 97.14
Marital status
(single, divorced, 37 (18.5) 13 (8.5-15) 100.82
widow) 163 (81.5) 12 (9-15) 100.43 0.970°
Married
Hospital
Rafedia 35 (17.5) 12 (8-14) 94.13
Al-watany 33 (16.5) 13 (10-16) 112.74
Jenin 27 (13.5) 11 (8-15) 96.39 0.194
Tubas 21 (10.5) 11 (8-14) 92.95
Tulkarm 45 (22.5) 14 (10-16) 114.59
Qalgelia 39 (19.5) 10 (7-15) 86.51
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Department
ER 35 (17.5) 13 (10-15) 109.46
ICU 27 (13.5) 14 (11-15) 119.72
N.ICU 21 (10.5) 12 (8-16) 99.02
Paediatric 33 (16.5) 9 (7.5-13) 73.20 0.000°
Men.M.W 41 (20.5) 11 (9-16) 101.78
Women.M.W 28 (14.0) 10 (8-13) 78.16
CCcu 7 (3.5) 16 (15-17) 155.79
Gynaward 4 (2.0) 10.5 (2.25-18) 98.00
General 4 (2.0) 17.5 (14.75-18.75) 174.38
Position
Staff nurse 185 (92.5) 12 (8.5-15) 99.08
Head nurse 11 (5.5) 14 (5-15) 97.45 0.035°
Supervisor 4 (2.0) 17.5 (14.75-18.75) 174.38
Residency
Tulkarm 47 (23.5) 13 (10-16) 111.85
Nablus 67 (33.5) 12 (9-15) 101.31
Jenin 37 (18.5) 10 (8.5-14.5) 92.81
Qalgelia 40 (20.0) 11.5 (7.25-15.75) 95.34 0.538"
Tubas 9 (4.5) 12 (8-14) 89.72
Years of working
Less than 5 years 49 (24.5) 12 (8-15.5) 100.11
5 to less than10 71 (35.5) 12 (9-16) 104.74 0.710°
10 years or more 80 (40.0) 12.5 (8-15) 96.98
Educational status
Diploma 51 (25.5) 11 (7-15) 93.18
BS 129 (64.5) 12 (9-15) 100.48 0.230°
MS 20 (10.0) 14 (9.25-15.75) 119.28
CPR Training
Yes 175 (87.5) 13 (9-15) 102.83 0.131°
No 25 (12.5) 9 (7-16.5) 84.18

% Statistical significance of differences calculated using the Mann-Whitney U-test
® Statistical significance of differences calculated using the Kruskal-Wallis test

ER: emergency room, ICU: intensive care unit, NICU: neonatal intensive care unit, MW:

medical word, CCU: cardiac/coronary care unit, BS: bachelor degree, MS: master degree.

4.4. Description of the obstacles that nurses encountered

Table 5 describes the obstacles that nurses had when giving the
medications to patients that caused medication errors to occur. The results
show that about half of nurses (46.5%) agreed that an obstacle was that the

names of many medications are similar, but 40% of them disagreed. More



28
than half of the nurses (61%) agreed that similar-looking medication
packaging was also an obstacle, while only (38%) agreed that the mixing of
resuscitation medications with other drugs was an obstacle although it is
one of the main causes of medical errors. About half of nurses agreed that
abbreviations used in place of writing the orders out completely and oral
orders being used instead of written orders were unhelpful. Confusing
prescriptions and unclear dose calculations were also obstacles, but 42%
disagreed that Pharmacy delivered incorrect doses and 31.5% agreed on
this; 46.5% disagreed that Pharmacy did not label the medication correctly
compared to 38% agreeing, and more than half (61%) agreed that
Pharmacists not staying all day was an obstacle (23% disagreed). 39%
agreed that poor communication between physicians and nurses was an
obstacle and 43% did not; only 26.5% disagreed there was insufficient

knowledge regarding resuscitation medications.

Table 5 also shows that more than half (53.5%) of nurses took unconfirmed
information from colleagues, moreover 54.5% of them agreed that there
was a disagreement of opinions between doctors and nurses. 49.5% of
nurses said there were no references to refer to for resuscitation
medications and only 31% disagreed. 45% of the nurses were embarrassed
to ask questions about resuscitation medications and 36.5% were not. It
was acknowledged that interruptions during drug administration procedures
among nurses (e.g., being asked to handle other tasks) were an obstacle for
about half of them (48.5%), but not for 33.5%. Only 21% did not consider

that general chaotic conditions in the CPR procedure (such as many people
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handling a single drug) was an obstacle, and more than half of nurses
considered that deficiency and inaccessibility to resuscitation medications

and unawareness of patient allergies were obstacles.

Table 4-5. Description of obstacles encountered by nurses during

medication administration.

Variable Frequency (%)
O1- similarity of medications name
Strongly agree 29 (14.5)
Agree 64 (32.0)
Neither agree or disagree 27 (13.5)
Disagree 65 (32.5)
Strongly disagree 15 (7.5)
O2- Different medications look alike in packaging
Strongly agree 33 (16.5)
Agree 89 (44.5)
Neither agree or disagree 20 (10.0)
Disagree 38 (19.0)
Strongly disagree 20 (10.0)
03- Mixing of resuscitation medications with other drugs.
Strongly agree 34 (17.0)
Agree 42 (21.0)
Neither agree or disagree 25 (12.5)
Disagree 68 (34.0)
Strongly disagree 31 (15.5)
O4- use Abbreviations in place of writing the whole orders.
Strongly agree 36 (18.0)
Agree 67 (33.5)
Neither agree or disagree 33 (16.5)
Disagree 52 (26.0)
Strongly disagree 12 (6.0)
O5- Verbal orders are used instead of written orders.
Strongly agree 41 (20.5)
Agree 65 (32.5)
Neither agree or disagree 34 (17.0)
Disagree 40 (20.0)
Strongly disagree 20 (10.0)
06- Confused prescription
agree Strongly 40 (20.0)
Agree 61 (30.5)
Neither agree or disagree 44 (22.0)
Disagree 41 (20.5)
Strongly disagree 14 (7.0)
O7- Unclear dose calculation
agree Strongly 32 (16.0)
Agree 64 (32.0)
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Neither agree or disagree 37 (18.5)
Disagree 52 (26.0)
Strongly disagree 15 (7.5)
08- Pharmacy delivers incorrect doses
Strongly agree 26 (13.0)
Agree 37 (18.5)
Neither agree or disagree 51 (25.5)
Disagree 63 (31.5)
Strongly disagree 23 (11.5)
09- Pharmacy does not label the medication correctly
Strongly agree 27 (13.5)
Agree 49 (24.5)
Neither agree or disagree 31 (15.5)
Disagree 74 (37.0)
Strongly disagree 19 (9.5)
010- Unavailability of pharmacists throughout the day
Strongly agree 52 (26.0)
Agree 70 (35.0)
Neither agree or disagree 32 (16.0)
Disagree 34 (17.0)
Strongly disagree 12 (6.0)
O11- Lack of communication between doctors and nurses
Strongly agree 27 (13.5)
Agree 51 (25.5)
Neither agree or disagree 36 (18.0)
Disagree 70 (35.0)
Strongly disagree 16 (8.0)
012- Insufficient knowledge regarding resuscitation
medications.
Strongly agree 41 (20.5)
Agree 56 (28.0)
Neither agree or disagree 50 (25.0)
Disagree 40 (20.0)
Strongly disagree 13 (6.5)
013- Perception of uncertain answers from other nurses.
Strongly agree 34 (17.0)
Agree 73 (36.5)
Neither agree or disagree 41 (20.5)
Disagree 45 (22.5)
Strongly disagree 7 (3.5)
O14- Divergence of opinions between doctor and nurse.
Strongly agree 41 (20.5)
Agree 68 (34.0)
Neither agree or disagree 35 (17.5)
Disagree 48 (24.0)
Strongly disagree 8 (4.0)
O15- No references for the use of resuscitation medications
Strongly agree 48 (24.0)
Agree 51 (25.5)
Neither agree or disagree 39 (19.5)
Disagree 52 (26.0)
Strongly disagree 10 (5.0)
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016- Embarrassment from asking colleagues about
resuscitation drugs

Strongly agree 30 (15.0)
Agree 60 (30.0)

Neither agree or disagree 37 (18.5)
Disagree 57 (28.5)
Strongly disagree 16 (8.0)

O17- Interruption during drug administration to do other
tasks at the same time

Strongly agree 40 (20.0)
Agree 57 (28.5)

Neither agree or disagree 36 (18.0)
Disagree 54 (27.0)
Strongly disagree 13 (6.5)

018- General mess during resuscitation as many people are
handling the same medication

Strongly agree 61 (30.5)

Agree 63 (31.5)

Neither agree or disagree 34 (17.0)

Disagree 36 (18.0)
Strongly disagree 6 (3.0)

0O19- Shortage of resuscitation medications and need to
borrow from other wards.

Strongly agree 47 (23.5)
Agree 60 (30.0)
Neither agree or disagree 32 (16.0)
Disagree 48 (24.0)
Strongly disagree 13 (6.5)
020- Nurse is unaware of a known allergy.
Strongly agree 49 (24.5)
Agree 69 (34.5)
Neither agree or disagree 31 (15.5)
Disagree 42 (21.0)
Strongly disagree 9 (4.5)

O: obstacles encountered by nurses.
4.5. Classify nurses according to knowledge level and need training

Table 6 describes that 60% of nurses see they have “sufficient” or
“relatively sufficient” knowledge levels about resuscitation medications
and only 19% see they have “insufficient knowledge”; most of them
(70.5%) gave the opinion that they needed further training about

resuscitation medications.
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Table 4-6. Self-evaluation of knowledge level and training needs for

resuscitation medications.

Variable Frequency (%)
As your opinion, your knowledge level about
resuscitation medications is;

Sufficient 38 (19.0)
Relatively sufficient 82 (41.0)
Fair 42 (21.0)
Insufficient 32 (16.0)
Extremely insufficient 6 (3.0)

As your opinion, do you need a training about
resuscitation medications:

Need 141 (70.5)
No comment 32 (16.0)
No need 27 (13.5)

4.6. Causes of medication administration errors not being reported

Table 7 shows why medication administration errors are not reported. More
than half of nurses (58%) agreed that the differences between the nurses’
and hospital's definition of a “ME” was a reason to not report an error,
however 48% of them didn't consider that not recognising errors occurred
as a reason for this (15% neutral). 41.5% of nurses did not consider that
filling out an incident report for a ME takes a long time was a reason (21%
neutral), while 42.5% considered that contacting the physician about an
error takes a long time and was a reason not to report an error (18.5%
neutral). More than half of nurses (53.5%) agreed that MEs are defined in a
vague way, while half of them (49.5%) disagreed that nurses think that the

mistake was not important to be reported (16.5% neutral).

Fifty five percent of nurses thought that other nurses would think they are

unqualified if they make MEs and so did not report it, and 67.5% were
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afraid that patients or their families might develop a negative attitude
toward them, or take legal action against them, and so they did not report
MEs (12% neutral). 46% were worried the physician would reprimand
them for the MEs (17.5% neutral), and more than half (61.5%) of nurses
panicked about adverse consequences from reporting MEs (12.5% neutral);
54% of them agreed that nursing administration did not take proper action
that matched the severity of errors (23.5% neutral) and most of the nurses
(71.5%) said they might be blamed if something happened to the patient as
a consequence of the ME and so did not report it. 59% said that they saw
no encouragement for correctly administering medication (20.5% neutral),
but a high value was attributed to a medical error as an indication of
medical care provided by nurses, therefore, 62.5% of nurses didn’t report
the errors; most nurses (71.5%) noticed that nursing Administrators

focused on the person rather than the system when a ME occurred.

Table 4-7. Causes of Medication Administration Errors Not Reporting

Variable Frequency (%o)
R1- there is no compatibility in definition of a medication
error between hospitals and nurses

Strongly agree 29 (14.5)

Agree 87 (43.5)

Neither agree or disagree 37 (18.5)

Disagree 42 (21.0)
Strongly disagree 5(2.5)

R2- Nurses aren't aware of the error happening

Strongly agree 23 (11.5)

Agree 51 (25.5)

Neither agree or disagree 30 (15.0)

Disagree 66 (33.0)

Strongly disagree 30 (15.0)

R3- Filling out the incident report form takes a lot of time.
Strongly agree

Agree 29 (14.5)

Neither agree or disagree 46 (23.0)
Disagree 42 (21.0)
Strongly disagree 70 (35.0)

13 (6.5)
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R4- It takes a lot of time to contact a doctor about a
medication error.

Strongly agree 26 (13.0)
Agree 59 (29.5)
Neither agree or disagree 37 (18.5)
Disagree 67 (33.5)
Strongly disagree 11 (5.5)
R5- The definition of a medical error is not obvious.
Strongly agree 30 (15.0)
Agree 77 (38.5)
Neither agree or disagree 35 (17.5)
Disagree 49 (24.5)
Strongly disagree 9 (4.5)
R6- Nurses believe a medical error is insignificant enough to
document.
Strongly agree 24 (12.0)
Agree 44 (22.0)
Neither agree or disagree 33 (16.5)
Disagree 73 (36.5)
Strongly disagree 26 (13.0)
R7- Nurses believe that their colleagues will think they are
incompetent when making a medical error.
Strongly agree 40 (20.0)
Agree 70 (35.0)
Neither agree or disagree 29 (14.5)
Disagree 44 (22.0)
Strongly disagree 17 (8.5)
R8- patients or their families might have developed a negative
attitude toward the nurses, or take a legal action if they report
a medication error.
Strongly agree 50 (25.0)
Agree 85 (42.5)
Neither agree or disagree 24 (12.0)
Disagree 33 (16.5)
Strongly disagree 8 (4.0)
R9- Nurses fear that the doctor will blame them for medical
errors.
Strongly agree 33 (16.5)
Agree 59 (29.5)
Neither agree or disagree 35 (17.5)
Disagree 52 (26.0)
Strongly disagree 21 (10.5)
R10- Fear of consequences when reporting a medical error.
Strongly agree
Agree 53 (26.5)
Neither agree or disagree 70 (35.0)
Disagree 25 (12.5)
Strongly disagree 39 (19.5)
13 (6.5)
R11- Nursing management response does not match the
severity of the error.
Strongly agree 36 (18.0)
Agree 73 (36.5)
Neither agree or disagree 47 (23.5)
Disagree 38 (19.0)
Strongly disagree 6 (3.0)
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R12- Fear of blame if something bad happened to the patient
because of a medical error.

Strongly agree 59 (29.5)
Agree 84 (42.0)
Neither agree or disagree 29 (14.5)
Disagree 18 (9.0)
Strongly disagree 10 (5.0)
R13- Lack of appreciation when administering medication in
a healthy way.
Strongly agree 42 (21.0)
Agree 76 (38.0)
Neither agree or disagree 41 (20.5)
Disagree 34 (17.0)
Strongly disagree 7 (3.5)

R14- The reliance on medical errors as a measure of the
quality of the nursing care provided.

Strongly agree 47 (23.5)
Agree 78 (39.0)

Neither agree or disagree 35 (17.5)
Disagree 30 (15.0)
Strongly disagree 10 (5.0)

R15- Management concentrate on the individual rather than
the system as the cause of medical error.

Strongly agree 59 (29.5)

Agree 84 (42.0)

Neither agree or disagree 25 (12.5)

Disagree 26 (13.0)
Strongly disagree 6 (3.0)

R: causes of not reporting MEs.
4.7. Suggestion for decreasing MEs

Table 8 shows that most of the nurses strongly agreed on the solutions |
suggested to them: 1) a better arrangement of medications by names, labels
and packages can increase correct and safe use by healthcare providers
(71.5%); 2) create a continuous learning and training program for nursing
staff (71%); 3) preparing a trained CPR team is necessary for professional
resuscitation action (65%) which is called “code blue”; 4) provide better
access to reference information about drugs (69%), and 5) provide a
clinical pharmacist in the departments as a reference for medicines to help

nurses (66.5%).



36
Additionally, some of the nurses suggested other solutions, like increasing
the number of nurses on the staff to decrease the general workload, the
establishment of an electronic medical library within reach of nursing
hands, and giving the nursing role value when dealing with them, and not

treating them just as a tool to execute orders.

Table 4-8. Suggestion for decrease MEs.

Variable Frequency (%)
S1- good arrangement of medications by names,
labels and packages can increase correct and
safety use by healthcare providers.

Strongly agree 143 (71.5)
Agree 46 (23.0)
Neither agree or disagree 6 (3.0)
Disagree 2 (1.0
Strongly disagree 3(1.5)

S2- make a continuous learning and training to
nurses staff.

Strongly agree 142 (71.0)
Agree 44 (22.0)
Neither agree or disagree 8 (4.0)
Disagree 5(2.5)
Strongly disagree 1(0.5)

S3- Preparing a trained CPR teams is therefore
necessary for professional resuscitation action.

strongly agree 130 (65.0)
Agree 55 (27.5)
Neither agree or disagree 11 (5.5)
Disagree 3(1.5)
Strongly disagree 1(0.5)

S4- provide a more effective source or reference
for information about drug.

Strongly agree 138 (69.0)
Agree 47 (23.5)
Neither agree or disagree 9 (4.5)
Disagree 5(2.5)
Strongly disagree 1(0.5)

S5- Providing clinical pharmacist in the
departments as a reference for medicines to help

nurses.
Strongly agree 133 (66.5)
Agree 44 (22.0)
Neither agree or disagree 14 (7.0)
Disagree 7 (3.5)
Strongly disagree 2 (1.0)

CPR: Cardiopulmonary resuscitation, S: suggestion for solution.
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Chapter Five

Discussion

Discussion

This study is one of the first in Palestine that has been performed to
determine factors that affect sufficient knowledge among nurses about
resuscitation medication, to discuss the obstacles they encountered during
medication administration, to explain causes behind not reporting MEs, and

to suggest solutions to decrease MEs.

Inadequate knowledge among nurses is deemed to be one of the most
important reasons behind medication administration errors (Phillips et al.,

2001, Gladstone, 1995, Zyoud et al., 2019).

In our study, the correct answer rate regarding resuscitation medications
was only 58.6%, which was quite low compared with a similar study done
in Taiwan 70.5% (Chen et al., 2014), and 60.9%, 56.5%, 75.8% in studies
done in Palestine and Taiwan respectively (Zyoud et al., 2019, Hsaio et al.,
2010, Lu et al.,, 2013), additionally proves that nurses are lacking
information about resuscitation medications and high alert medications.
The question about giving 15% KCI as an IV push in emergency cases such
as ventricular fibrillation achieved the correct answer rate of 87.5%, which
showed good knowledge to avoid ME which can cause cardiac arrest and
death; it was a higher rate compared to a study done in Palestine about high

alert medications which was 76.8% (Zyoud et al., 2019), but lower than a
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similar study conducted in Taiwan (95.2%) (Chen et al., 2014), and same
result as Lu et al. (Lu et al., 2013), 68.5% of nurses gave a correct answer
for not giving amiodarone by the trachea to increase the effects, which is
considered high compared with the same study done in Taiwan, which only
achieved 42.0% (Chen et al., 2014), but still low, because there is no
absorption for amiodarone through the trachea (Neumar et al., 2010). In
contrast, 63.5% of nurses still thought that atropine could be used in
pulseless electrical activity treatment, which was the lowest correct answer
rate, while only 29.8% of nurses answered incorrectly/don’t know about
this question by Chen et al. (Chen et al., 2014) which indicates low
knowledge. The next lowest correct answer rate was 44.5% representing
that more than half of the nurses who did not know that body weight is
used in an epinephrine dose calculation for the resuscitation of a child,
which is comparable result with a study conducted in Taiwan (Chen et al.,
2014). CacCl, injection should be administered gradually into a large vein,
but 53.5% of nurses did not recognise that; the same result found by Zyoud
et al. (Zyoud et al., 2019), while only 39.2%, 49% of nurses answered
incorrectly in studies done in Taiwan (Lu et al., 2013, Chen et al., 2014).
Thirty eight percent of nurses answered incorrectly about the inability to
switch between 10% Ca gluconate and 10% CaCl, which the same result as
study conducted in Palestine (Zyoud et al., 2019), but lower correct rate

than studies done in Taiwan (Lu et al., 2013, Chen et al., 2014).

It was found that the nurses lacked sufficient information about the drugs

they are giving. A positive direct effect was shown between knowledge
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score with male participants (p = 0.001). These findings are comparable
with a study conducted by Zyoud et al. about high alert drugs (Zyoud et al.,
2019), and with nurses that worked in CCU, ICU, and general wards (p <
0.001). In Taiwan, the same result was found that nurses who worked in the
ER or ICU departments had more knowledge than those who worked in the
medical-surgical wards and obstetric-paediatric wards (Chen et al., 2014).
Moreover, in medical and surgical wards, medical errors occurred more

frequently, according to Sheu et al. (Sheu et al., 2009).

Our study observed that there was a significant difference according to the
nurses position, with supervisor nurses having a higher score compared to
staff and head nurses (p = 0.035); Zyoud et al.’s study also considered
position as factor affecting knowledge score and found head nurses had the

highest score (Zyoud et al., 2019).

There was a negative relationship between knowledge score and age,
marital status, hospital, residency, years of working, education level and
CPR training. However, a positive relationship between years of working
and knowledge score had been found in several studies (Chen et al., 2014,
Lu et al., 2013, Hsaio et al., 2010), and between educational level and
knowledge score (Zyoud et al., 2019), also between CPR training and

knowledge score (Chen et al., 2014).

To increase nurses pharmacological knowledge about resuscitation
medication and increase patients' safety, the common obstacles that nurses

face and which lead them to make errors should be known. In our study, we
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found that the major obstacle nurses faced when administering resuscitation
medication was a chaotic environment during CPR, for example, with a lot
of people handling a single drug (62%). This was the third of 12 obstacles
that nurses encountered in a study completed by Chen et al. (Chen et al.,
2014), and Ornato et al. also mentioned that too many individuals present
in the resuscitation room, as well as poor teamwork and leadership could
result in errors in the resuscitation system (Ornato et al., 2012). Moreover,
the unavailability of pharmacists’ for the whole day (61%) and the

similarity of different medications packaging (61%) were further obstacles.

Several studies found that a deficiency in pharmacological knowledge is
the major reason for MEs. For example, inadequate knowledge was the
major obstacle that nurses faced in Taiwan (75.4%) (Hsaio et al., 2010),
and 28.2% of nurses considered it is an obstacle (Chen et al., 2014).
Furthermore, in our research, 48.5% of nurses considered having
inadequate knowledge as a major obstacle, while another study considered
interruptions during drug administration as the main obstacle 62.8% (Chen
et al., 2014), while 48.5% of nurses in our study agreed with that, another
studied poor communication between nurses and physicians was an
important obstacle (Andersen et al., 2010a, Zyoud et al., 2019). In our
study, 39% of nurses considered that, it was essential to establish more

trained and cooperative CPR teams for professional resuscitation action.

Sixty percent of nurses believed that they had sufficient knowledge levels

about resuscitation medications, while only 8% of nurses in Taiwan
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thought that (Chen et al., 2014), and just 3.6% and 23.6% of nurses thought
themselves to have adequate knowledge regarding high alert medications in
Taiwan and Palestine respectively (Hsaio et al., 2010, Zyoud et al., 2019).
Most nurses acknowledged that they needed training about resuscitation
medications as well as other studies (Chen et al., 2014, Zyoud et al., 2019,

Hsaio et al., 2010).

In our study, we found that nursing management focused on the person
rather than the system when a ME occurs (71.5%), and If anything happens
to the patient, nurses thought they would be blamed as a consequence of
the ME (71.5%) , which were the major causes behind not reporting
medication administration errors. The other most important cause was
negative attitudes that may develop by patients and their families towards
the nurse, or that they may litigate against the nurse if a ME is reported
(67.5) (Naome et al., 2020, Alsulami et al., 2019). Mansouri et al.’s study
mentioned that the MEs were not documented for three reasons: fear of the
consequences after reporting an error, procedural obstacles and
management problems (Mansouri et al., 2019), and in our study, the fear of

adverse consequences was important barrier to report incidents.

To enhance ME reporting, we have to create an encouraging and supportive
environment with no blame and dishonor when genuine mistakes are made.
Teaching nurses on how and what to report about incidents, and giving
rewards to encourage incident reporting would help. Increasing the

provision of corrective actions regarding the incident reports, such as
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training health providers to recognise medical incidents, and the existence

of a reporting system would be beneficial (Naome et al., 2020).

We suggested solutions to increase patient safety and the nurses agreed
with them. These were; improved arrangement of medications' names,
labels and packages can increase the proper use of medications by health
care providers and improve patient safety; create a continuous learning and
training programme for nurses and staff (Murugan et al., 2019, Di Simone
et al., 2018, Zyoud et al., 2019), prepare more trained and cooperative CPR
teams to increase the efficiency of resuscitation actions (Ornato et al.,
2012); provide a more effective source of reference for information about
drugs; provide a clinical pharmacist all the time for departments as a

reference to help nurses (Folli et al., 1987, Kaushal et al., 2008).
5.1 Strengths and limitations
5.1.1 Strengths

This study was one of the first to evaluate nurses' knowledge and
understanding of the obstacles they face when giving resuscitation
medications to the patients, and the reasons behind the low reporting of

MEs in Palestine.
5.1.2 Limitations

1. This is a cross-sectional study and it is therefore difficult to prove causal

relationships between the scales and their associated factors.
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2. Because information was collected via a face-to-face interviews, the

interviewer’s bias may influence the results.

3. Samples were collected only from the north area of the West Bank,

which could be considered a limiting factor.

4. Samples were collected from all departments of the hospital, not only
ICU and ER departments, because we needed 200 nurses and the

number of nurses in these departments was insufficient.
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Chapter Six
Conclusions and Recommendations

6.1 Conclusion

In conclusion, in our study the correct answer rate was only 58.6%, which
indicates a poor knowledge among nurses, which is an obstacle leading to
MEs to occur. This study has demonstrated that a higher knowledge score
was found in male nurses and nurses working in CCU, ICU and general
departments, but no differences were noted between nurses with regard to
age, marital status, hospital, residency, years of working, educational

status, CPR training.

Chaotic condition in CPR was the most common obstacle that nurses faced
in resuscitation medication administration at a rate of 62% according to our
results. In addition , the nursing management focused on the person rather
than the system when a ME occurs and If anything happens to the patient,
and nurses thought they would be blamed as a consequence of the ME
which were the major causes behind not reporting medication
administration errors; also nurses would like to have extra training to

improve and update their pharmacology information.
6.2 Recommendations

According to the results and conclusions of this study, nurses favour to
collaborate with pharmacists to arrange medications in a better way, so

that names, labels and packages are clearer to find and use. Continuous
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learning and training for nurses staff, better preparation and an organised
training for CPR teams to make resuscitation actions in a coordinated and
professional way as a code blue team; providing a more effective source of
reference material for information about drugs for nurses, and providing a

clinical pharmacist in all departments as a reference help nurses.

Additionally, hospitals should increase the number of nursing staff to
decrease their workload on them. Establishing an electronic medical library
within the reach of nursing hands could give nurses valuable tools to
execute orders. Lastly, by organising a calm and disciplined CPR
environment can improve communication between nurses and physicians to

decrease MEs.
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Appendices

Appendix 1

Data Collection Form

Data collection for Evaluation of nurses' knowledge and understanding

of obstacles encountered when administering resuscitation medications

“ SECTION A

DEMOGRAPHIC DATA

Gender AGE: wiiiiiiiiiiiiiiiiiiiiiiaienees

(] Male
(] Female

Hospital : ....coovvvniiiiniiinniiininnnn.
Current position : .......ccccvvinviinnnnnn.
Department : .....ccceeeviiiinniiiinnnnnn
RESIAENCY & tvieiiniiniienieninneecnnes

years of working :
1 Less than 5 years 1 5to less than 10 years

Educational status:
[1 Diploma degree [1 Bachelors (B.S.)
degree

Specialization : ..................

CPR experience in years: .....ceoeeeeeneennnnnnnne
Training background in CPR :
[J Yes (1 No

Marital status:

'] 10 or more

[1 Master (M.S.) degree
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% SECTIONB

knowledge of nurses

Questions

true

false

I don’t know

1-In the event of an emergency such as ventricular
fibrillation, push fast 15% KCI 10mls via IV.
)5 o gl gy aad  Jadad) Glis Hl Jie 5 ) shall Alla b
Baal g AxdxS doe Y1 Jala Je10

[

2-With cardiac arrest, fast IV push 1 mg
epinephrine within 3-5 minutes.

Lo V) ol ] G i) aes Al 23S Ala 8
8y 5-3 DA & ganll

3-When injecting dopamine, small venous vessels
are preferred.
Dol Gl Al A adis Jiady oy gl s i

4-Levophed ( norepinephrine bitartrate )should be
added to glucose water to preserve the drug
effects.

Lle g Bl 558 gla e slal Calaay o oy G il 3l
&) gall

5-In order to induce additive effects,
NaHCO; should be injected with epinephrine
i 93 S g3 g e Al oy (Y ) Adlad B0 )

6-When CPR is initiated, glucose water should
always be given in order to prevent hypoglycemia.
L g il 558 slad) el oy (g 5 0 i) il e 2ie
SRl

7- 10% Ca glucose and 10% CacCl, are the same
drug and interchangeable.

Bl S g ) IS o IS 041040 ) oS sl o 0llS9410
Legin

8-Amiodarone is used to treat bradycardia.
g._d'ﬂ\ A.\LAAJ}LL\.\U\A‘:AEMUJJ\J}.\A\

9-Use nitroglycerine to treat cardiac infarction
with low blood pressure and bradycardia.
il cilays shali #le o ozl

10-Fast IV push 1:1000 epinephrine (adrenaline) 1
amp for patients with mild allergic reaction.

3655 (el oY) e 2051 3 5as) 5 dads cllae)
A8 Luloaa) s 3a) 5 4 g0l 1:1000

11-Atropine is used to treat pulse less electrical
activity.
(o AT (ail) Jalis A8 o Dlal (g g 5V padie

12-1f a ward stores atracurium for trachea

intubation, the drug should be stored with other

drugs and easily accessed by nurses.

il JR) die a3 a g1 ) oS ) g AT andl) S8 1)

Qe 48 phas 5 (5 a0 450 e 43 533 2 450 5l Al b
) G yadll J s

13-If the drugs are given through the trachea, the
dosage is 5 to 10 times higher than when given
through the 1V route.
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Fe o i Lo Al ) Bl JSU& (o 1 5al) el o5 13)
)l (A addae) ge Gl je pdie ) (ued

14-In CPR, use a small dose of atropine O O O
(< 0.5 mg) to prevent bradycardia.

(0 B Ao ya aadiud (g 0l Qi) i) dls 4
lal) lian phalis caiaidl (0,5 oo J8) g 5Y)

15-Adenosine should be given by slow IV drip 0 0 0
(> 10 minutes) to treat bradycardia.

(318210 0o SST) sdayy 250 (8 Gpensi 52Y) sle ) any
lal) iliass ghalss = Dlal

16-Lidocaine is the first choice to treat ventricular O O O
tachycardia or fibrillation.

(i) Qi) Cliags sl axe = 3ad J ¥ Jlall sa (S 5o
Slia

17-In the event of an emergency, fast IV push 0 0 0
10% CaCl,10 ml in 1-2 minutes.

pspall€ 9510 (e Arg s And (amy &5 jlall VA &
28l (HAA8E2-1 IR o) 8

18-Each drug should have multiple concentrations O 0 0
for nurses to choose. ‘
Leie (pin paall JLEAY 3:S) i 8am Jish o) G el 50 JS

19-In pediatric CPR, the body surface area is used 0 0 0
to calculate the dosage of epinephrine.
e luad aadind aual) dalis JukY) (iled) 8
Cp oY)

20-For better effects, amiodarone is best given 0 O 0
through the trachea.

Jaaill) A (e Jam o Jiady (5 51 gl Juaidl Alladl
43 sgl)

% SECTIONC
What is the Obstacles you encounters during Medication Administration to
patient?(why Medication Administration errors occur?)

Your level of agreement:

Strongly agree | Neither agree | Disagree | Strongly
agree nor disagree disagree

1-The names of many O 0 0 0
medications are similar .
Agliia 4y Y1 olad

2-Different medications | 0 d
look alike in packaging
Agliia 4y 0¥ QI

3-Mixing of resuscitation O 0 0 0
medications with other
drugs.
e Uil Ay sal Lala
. el lgany
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4-Abbreviations are used
instead of writing the
orders out completely.
Gl HLaiA V) aladiu
JelS I el Jilia

5-Verbal orders are used
instead of written orders
e Yy Jadl I8 clllal) o5
3

6- Confused prescription

7- Unclear dose calculation
:\A.\.a\j e Gle s alaa

8-Pharmacy delivers

incorrect doses
Dbl Gle ja AVaall Jay

9- Pharmacy does not label
the medication correctly
e i pmy Y Yl
gonaa JSG 4y 5Y)

10-Pharmacists are not

available 24 hours a day
psl dida daluall Ji g aae

11-Poor communication
between nurses and
physicians .
O Qe U8y Jaal il
slla¥l 5 iy el

12-In sufficient knowledge
regarding resuscitation
medications

A 43S il slaall i g5 axe
Gl Aol Jgm iy el s

13-Perception of uncertain
answers from colleagues

(e 8850 e Cllaf 48 e

£k 3

14-Divergence of opinions
between doctor and nurse
BRAY O el Y CadlEsd

O el 5

15-No references for the
use of resuscitation
meqlications

Al aladiu) 8 as e dgagale
Silasy)

16-Being  hesitant and
embarrassed to ask
questions regarding
resuscitation medications.
IV all a yma 103 yia (0585 O
NN
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17- Interruption of the drug a a O 0
administration  procedure
when other tasks need to be
handled simultaneously
iy 45l elae JOIA ¢ UassY)
L pluill (5 A alga callas Ladie
18-Chaotic  situation in a a O 0
CPR as too many people
handling a single drug
bl i) (8 (5 sua sil) pua gl
O 220 (i @llia (o 5 5
& 53 aa O slalaty (Al ualasyl
dal g
19-Shortage of 0 0 O O
resuscitation  medications
and need to borrow from
other wards.
Aalall s (alady) 4y ol & (il
AT Aaial e Gl B )
20-Nurse is unaware of a 0 0 O O
known allergy.
Ama dpulny (puia yedll ple aae
2l g

As your opinion your Knowledge level about resuscitation medications is ;
A Cieay (lasy) 450l 8 jaa (5 iane

(1 Sufficient [l Relatively 01 Fair "1 Insufficient [l Extremely
sufficient insufficient

As your opinion do you need a training about resuscitation medications:

OhlaY) A 53l Jlae (& il ) s Ja
[0 need [1  nocomment ] no need
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Why Medication Administration Errors Not Reporting?
¢ ddall ¢Uad¥) Joasd oy Y 13

Strongly
agree

agree

Neither agree
nor disagree

disagree

Strongly
disagree

1-Nurses do not agree with
hospital's definition of a
medication error.

el ae Gaa yaall (35 Y
Jaahall cUadW Jadial)

O

[

[

[

2-Nurses do not recognize an
error occurred.

Godall cUad¥l 5 €50 Y Grea el
Eaas )

3-Filling out an incident
report for a medication error
takes too much time.

OSSN 32l el Uadl) 568 R
CE M e

4-Contacting the physician
about a medication error takes
too much time .

hall Ul s canlall e Jual 5l
< gl (g Sl 23l

5-Medication error is not
clearly defined.

6-Nurses may not think the
error is important enough to
be reported.

e ) Uadl) o e yaal) sliie |
lina] S aga

7-Nurses believe that other
nurses will think they are
incompetent if they make
medication errors.

Ca yaall O Cpuia yaall e
ST e ol () salings (3 A

o) 52l A eladl ag il ) Al

8-The patient or family might
develop a negative attitude
toward the nurse, or may sue
the nurse if a medication error
is reported.
;w&@kﬁ\ﬂhbubﬁﬂ\ aal a8
513 i gunliy 38 ) (2 yaall e
(ol Uadll Joaus

9-Nurses are afraid the
physician will reprimand
them for the medication error.
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bl G 5 (e 0 8A) (a el
o) sall plae) i Undl) Caany

10- Nurses fear adverse
consequences from reporting
medication errors.

5Ll (Bl pal) (o (2 jaall Aia
bl Uadll Jaaas die

11-In The response by nursing
administration does not match
the severity of the error.

e ST Y Gl pail) B )l) Al
Uadll 50

12-Nurses could be blamed if
something happens to the
patient as a result of the
medication error.

g Caan 13) Gana el a gl Al
(bl Wadll sy iy yall

13-No positive feedback is
given for passing medications
correctly.

Loyl Jrd 253 gl sldae) 2 Y
e IS 4y a1y yall

14-Too much emphasis is
placed on medication errors as
a measure of the quality of
nursing care provided.

sllaa¥) o S S5 58 5 2

A 83 sad LS o) 5l b
ol Ay yll )

15-When medication errors
occur, nursing administration
focuses on the individual
rather than looking at the
systems as a potential cause
of the error.

¢ Al b elladl Cigan die

a8l e UA:U.‘:J\ 53| _)S)S

oS Aabl) ) kil e Yoy




62
%+ Section E

suggestion for decrease medication errors:

o) (UadY) il cla) sl

Strongly | agree | Neither agree | Disagreed | Strongly
agree nor disagree disagree

1-well-designed medications' O 0 0 0 0
names, labels and packages can
support safe and appropriate use
by healthcare professionals.

Lgansl Lgrle a5 4 502U ) s 53l
Sy Lgalasiinl (8 aaluy (&l sk) Leie

Culia g (el

2-make a continuous learning and O O 0 0 0
training to nurses staff

3-Establishing more organized and 0 d O O 0
cooperative CPR teams is
therefore essential for efficient
resuscitation action.

il Allas 3L 3 (5 )00

4-provide a more effective source O O 0 0 0
or reference for information about
drug.

Opapaall g 5l @ad oy dbean i 58
5o U e DU il laally

5-Providing clinical pharmacist in O 0 O 0 0
the departments as a reference for
medicines to help nurses.

2 S (5 e sy sVl g5 35
49 (8 (pia yeall Baclidl

Other suggestions to decrease administration medication errors :

ooooooooooooooooooooooooooooooooooooooooooooooooooooo

Thank you very much for your time...©©©
End of the Questionnaire.
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Appendix 2

Ministry of Health Approval Letter

State of Palestine Cadaald 43 ga
Ministry of Health - Nablus . ) Cadis Aanall 513
General Directorate of Education in "7
Health PN, sl adailt Lalad) 190
Rl o AN AN Lns i
DAte: . sassvmsise o x \/\//;/q\ Ha B

cecpinall Cliddiwall dalal) BI) ale aa &Y

oplysaly Leaz

zdl) deals —  oicale Ll daga Ligos & guia gall

Arals /Ay Daa b wale —olaad Cwa alae olg, AUl age Jugs =
slhe) aie aggalsd A Cligmall agaghy ruasaall Adjra andi' Slgies Ciny Jac &t gl
Gl et Glagles gass AdUall = lewd) JMA (e "Cabacald (a dgndaia daafa : ElasY) Aiga)
ed Al ¢(pgitilsa 21 an)) Grmseddl UB (e Ailan) Aad DA e

pslsh Adiua — bl Adiae = Lad) LAdlws —

ubigh R&Gwa = i AdTae — 4GB Lbdiae -
lo Blially calall Gl julecs AN st 4) LS L3505 Sl 23 Calydl Cans Gaall o) Lle

clagleall Zpu

T dnala fasiaall Wlad) cluball A0S Siee sAdd

P.O .Box: 14 14 . w.o=
Tel.:09-2333901 09-2333901 :0sal
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Institutional Review Board Approval Letter
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) glaw 2
uadlall
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