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Abstract. – OBJECTIVE: Medication errors 
are one of the most common causes of negative 
events affecting patient safety all over the world.  
Scientific literature divides the factors that con-
tribute to the occurrence of harmful events in-
to factors related to the characteristics of the 
healthcare workers and factors related to the 
organization of the drug management process. 
The aim of the study was to examine the knowl-
edge, attitudes and behaviours related to medi-
cation errors among Italian and Maltese nurses. 

SUBJECTS AND METHODS: Cross‐sectional 
survey of nurses working in Intensive Care set-
tings in Italian and Maltese hospitals was con-
ducted. A valid and reliable questionnaire used 
in previous studies was adapted for online use. 
Despite improved reporting, The Strengthening 
the Reporting of Observational Studies in Epi-
demiology was used. 

RESULTS: Findings showed good psychomet-
ric properties and reliability. MANOVA demon-
strated significant differences in nurses’ per-
ception of the pharmacist presence during med-
ication process and of the use of computerized 
provider order entry. MANOVA also demonstrat-
ed significant differences in the control of vital 
parameters and the application of the 8 right. 

CONCLUSIONS: These findings support the 
contention that knowledge, attitude and be-
haviour of nurses is similar across different 
contexts in different countries wherein nurse 
training is harmonised and regulated through a 
transnational directive.

Key Words:
Cross-cultural comparison, Medication errors, Pa-

tient safety, Intensive care units, Cultural Competency.

Introduction

One of the most controversial aspects of med-
ical care is the potential to cause unintended 
disability and distress. Wherever medical care 
is provided, the patient runs the risk of being 
injured as a result of involuntary consequences 
of treatment1. 

Often cited reports from the United States, 
such as To Err is Human or Keeping Patients 
Safe2,3 and, more recently, in the English NHS in-
quiries by Keogh4 and Francis5, showed that med-
ical errors were one the most common causes of 
negative events affecting patient safety2. Among 
adverse events, medication error is one of the 
most frequent causes of patient injury, disability 
or in-hospital death2. Institutions promoting error 
reporting were set up in all the world6-8. 

Medication error (MEs) is defined as “any pre-
ventable event that may cause or lead to inappro-
priate medication use or patient harm while the 
medication is in the control of the health care pro-
fessional, patient, or consumer. Such events may 
be related to professional practice, health care 
products, procedures, and systems, including pre-
scribing, order communication, product labelling, 
packaging, and nomenclature, compounding, dis-
pensing, distribution, administration, education, 
monitoring, and use”9,10.

It is estimated that any given patient is exposed to 
at least 1 medication error per day and that medica-
tion errors account for 100,000 hospitalizations each 
year11. Moreover, 6-7% of inpatients are exposed to 
MEs daily; the majority of such patients are in long-
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term care and/or admitted to intensive care unit 
(ICU), which is a high-complexity context where 
drug administration often requires a large number 
of interventions from healthcare personnel12. 

Scientific literature divides the factors that 
contribute to the occurrence of harmful or po-
tentially harmful events into (i) factors related to 
the personal and professional characteristics, that 
are human factors, of the healthcare workers and 
(ii) factors related to the organization of the drug 
management process13. 

The latter organizational factors includes 
workplace conditions, risk management strate-
gies, learning process, workload, overcrowding, 
lack of staff and shift works14-17. 

Human factors include personal and profes-
sional characteristic of registered nurses. Drug 
administration and management are integral part 
of the nurse’s role: nurses spend up to 40% of 
their time administrating drugs18. So, medication 
errors are a persistent problem associated with 
nursing practice.

Knowledge and Medication Errors
The United States Food and Drug Adminis-

tration (FDA) believes that lack of knowledge is 
one of the human factors most frequently asso-
ciated with error19. Indeed, several studies that 
have evaluated the pharmacological knowledge 
of nurses and their calculation skills detect inad-
equate nursing knowledge19-21. 

The percentage of errors related to knowledge 
deficits is however not clear. Some studies22,23 
showed that about half of the therapeutic errors 
in ICU are the result of knowledge and/or perfor-
mance deficits, while Rothschild et al24 estimate 
a percentage of only 25% of these.

Attitude and Medication Errors
Primarily, negligence nursing care is related to 

error25. Medical science, as well as nursing care, 
cannot be considered as a profession that only 
requires technical and cognitive skills. It should 
be considered as the integration of this concrete 
ability with an “innate attitude of caring”26. The 
care provided by nurses with a good attitude is 
more frequently related to safe practice. Gastmans26 
believes that nurses with this attitude are constantly 
looking for the best nursing practice. Another study 
conducted by Lawton et al27 showed that nurses 
that consider their role as “just a job” had a greater 
propensity to error. The occurrence of medication 
errors committed by a nurse is inversely related to 
job satisfaction and commitment of the nurse28.

Behaviour and Medication Errors
Several studies showed behaviours that are 

directly related to a medication error, such as a 
failure to comply with guidelines, protocols or 
procedures or the ineffective controls or absence 
of double controls29,30. The literature showed most 
frequent medication errors involve missing or 
bypassing the administration, wrong-medication, 
wrong dose, wrong patient, wrong route, wrong 
rate, wrong timing29,30.

Subjects and Methods 

Aim
The goal of this study was to examine the 

knowledge, attitudes and behaviour of Italian 
and Maltese intensive care nurses in relation to 
medication errors. The objectives were to de-
termine any similarities or differences between 
the Maltese and Italian nurses and to explore 
and understand the outcomes and implications 
of such comparisons. To this aim two studies 
were conducted: the first reported the explor-
atory factor analyses with an Italian sample of 
ICU nurses, whereas the second investigated 
the cross-cultural differences of KAB items be-
tween countries (Maltese and Italy). 

Despite improved reporting, The Strengthen-
ing the Reporting of Observational Studies in 
Epidemiology (STROMBE) was used (Supple-
mentary File 1).

Design and Participants 
This was a study with two samples in two dif-

ferent setting: Italian ICU and Maltese ICU. This 
study is a cross-sectional survey of nurses work-
ing in Intensive Care settings in Italy and Malta. 

Sample 1 consisted of 53 nurses in Malta, aged 
between 24 and 54 years (M=37.04; SD±7.89). 
The Maltese participants worked in Malta and 
were involved in an ongoing longitudinal study, 
taking place at an acute general hospital in Malta. 
In terms of socio-demographic characteristics, 
28.3% of participants were males and 71.7% 
females. They had an average of 13.13 years of 
working experience (SD ± 5.85). 

Sample 2 was composed of 529 Italian nurs-
es, the majority of whom were female (n=360; 
68.1%). The participants from Italy were obtained 
from data collected in a previous study31-33. Their 
age ranged between 22 and 61 years (M=39.93 

https://www.europeanreview.org/wp/wp-content/uploads/Supplementary-File-1-9310.pdf
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SD ± 9.12). A majority of the participants (56.9%) 
held at least a bachelor’s degree”.

Since the Maltese sample was smaller com-
pared to the Italian dataset, a random sample of 
55 nurses was selected from the 529 in the Ital-
ian sample (matched by age and sex). Socio-de-
mographic characteristics for the whole sample 
in each country are presented in Table I.

Data Collection
Participation in this study was voluntary and 

participants were assured of anonymity. The par-
ticipants were recruited from ICUs in Malta and 
Italy. The participants enrolled by a web survey. 
In the web survey, there is information about the 
study’s purpose. To take part in this study, nurses 
had to work in an Intensive Care Unit. There were 
no exclusion criteria. 

Ethical Consideration
Ethics approval was obtained through the appro-

priate Health Sciences Research Ethics Committee. 
Consent was implied by the return of a completed 
questionnaire or by the online completion of the 
web survey. The survey was anonymous.

Instruments 
The Italian versions of the KAB related med-

ication errors questionnaire31-33 were used as a 
starting point in the translation process. First, 
two investigators translated the Italian versions 

of the instrument to English. To confirm if the 
English translations were reliable, an expert 
translated them back to Italian. Afterward, two 
judges (both fluent in English and Italian) eval-
uated and compared the retroversion with the 
original Italian versions and confirmed their 
accuracy34.

The original version includes 33 items as-
sessing knowledge, attitudes and behavior of 
nurses during the medication process (prescrip-
tion, preparation, administration, documentation, 
monitoring for therapeutic and adverse effects). 
Participants were asked to express their degree 
of agreement with each item in the question-
naire, using a scale that ranged from 1 (Totally 
disagree) to 5 (Totally agree). However, the state-
ments in the section on attitudes was instead 
provided with a three-level Likert scale (Agree, 
Uncertain and Disagree). 

The questionnaire is made up of six sections: 
demographics and personal characteristics (sec-
tion A); access to bibliography update (section 
B); knowledge about the use of IV drugs (section 
C); attitudes on to the use of IV drugs (section D); 
behaviour on the preparation and administration 
of IV drugs (section E); perceived training needs 
(section F). 

Overview of the Statistical Analyses 
Participants answered questions about so-

cio-demographics and professional characteris-

Table I. Characteristics of the Maltese and Italian samples

	 Maltese (n = 53)	 Italian (n = 529)

Mean age (S.D.) 	 37.04 (7.89)	 39.92 (9.12)
Sex (M/F) 	 15 (28.3)/38 (71.7) 	 169 (31.9)/360 (68.1) 
Qualification (Bachelor’s degree/not degree)	 45 (84.9)/8 (15.1) 	 301 (56.9)/228 (43.1)
Postgraduated education (Master/Other) 	 13 (24.5)/23 (43.4)	 144 (88.3)/19 (11.7)
Mean working experience in years (S.D.)	 13.13 (5.86)	 13.08 (9.33) 
Knowledge in qualification (yes/no)	 52 (98.1)/1 (1.9) 	 498 (94.1)/31 (5.9) 
Knowledge about medication errors in postgraduated education (yes/no)	 39 (73.6)/14 (26.4) 	 209 (62.4)/126 (37.6)
Self-assessed English Proficiency	  	  
    Very low	 0 (0)	 100 (18.9)
    Low	 1 (1.9)	 164 (31.0) 
    Intermediate 	 3 (5.7)	 152 (28.7) 
    Good	 27 (50.9)	 90 (17) 
    Excellent	 22 (41.5) 	 23 (4.3) 
Internet point (yes/no)	 49 (92.5)/4 (7.5)	 468 (94.2)/29 (5.8) 
Library (yes/no)	 28 (52.8)/25 (47.2) 	 382 (72.3)/146 (27.7) 
Mean study time in hours/week 	  	  
    < 1 	 35 (66)	 332 (62.8) 
    1-5	 11 (20.8)	 164 (31.0) 
    1-10	 4 (7.5) 	 24 (4.5) 
    > 10	 3 (5.7)	 9 (1.7) 
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tics such as age, sex, the qualification obtained, 
post-graduate education, the extent of work ex-
perience. 

The Statistical Package for the Social Scienc-
es (SPSS®), version25 (SPSS Inc. Armonk, NY, 
USA), was used to analyse the data. The statisti-
cal significance level was set at 0.05. Descriptive 
statistics were used to analyse the distributions 
of responses on the questionnaire items and sub-
scales; while inferential statistics were used to 
determine the presence of statistically significant 
differences. 

To examine the dimensionality of the KAB 
questionnaire, exploratory factor analysis (EFA) 
was carried out on the Italian sample, using 
principal axis factoring as an extraction method, 
and Varimax as a rotation method. Multivariate 
analysis of variance was run to test the significant 
differences between countries on knowledge, at-
titude and behaviours items.

Results

Exploratory Factor Analysis 
A factor analysis with varimax rotation was 

performed to determine the construct validity 
(KMO=0.931; gl=171; p<0.01). Three factors had 
eigenvalues higher than 1 and so these were 

revealed from the analytic procedure. The three 
factors explained together 83.51% of the common 
variance (Table II and Figure 1). 

The items were summed into three factors and 
for each one, Cronbach’s alpha coefficient was 
calculated to evaluate the internal consistency in 
the Italian and Maltese samples. The factors were 
called knowledge, attitude and behavior and their 
Cronbach’s alpha are shown in Table III. 

These values showed that the questionnaire 
possessed good reliability in both the samples35,36. 

Knowledge, Attitude and Behavior of 
Maltese Nurses 

About 83% of the sample agreed that a good 
knowledge of drug calculation was useful to 
reduce medication administration errors such as 
a good knowledge of guidelines, protocols and 
procedures.

In a typical hospital environment, but mostly 
in Intensive Care Units, sounds of beepers and 
alarms are considered usual and at the same time, 
they have an important impact on patient safety. A 
majority of the Maltese nurses (67.9%) thought that 
noise and alarms could cause a medication error. 

The hypothetic implementation of computer-
ized provider order entry (CPOE) resulted in 
the reduction of medication error (66% of Mal-
tese sample) such as the presence of pharmacist 

Table II. Inverted components matrix.

		  Factors

	 1	 2	 3

Knowledge_1	 0.823	 0.219	 0.16
Knowledge_2	 0.692	 0.154	 0.111
Knowledge_3	 0.805	 0.322	 0.107
Knowledge_4	 0.911	 0.286	 0.195
Knowledge_5	 0.667	 0.101	 0.107
Knowledge_6	 0.907	 0.292	 0.184
Knowledge_7	 0.86	 0.251	 0.17
Attitude_1	 0.412	 0.76	 0.347
Attitude_2	 0.38	 0.774	 0.257
Attitude_3	 0.257	 0.779	 0.393
Attitude_4	 0.296	 0.81	 0.447
Attitude_5	 0.25	 0.804	 0.316
Attitude_6	 0.248	 0.74	 0.358
Attitude_7	 0.223	 0.756	 0.352
Behaviour_1	 0.198	 0.432	 0.839
Behaviour_2	 0.183	 0.349	 0.916
Behaviour_3	 0.185	 0.349	 0.916
Behaviour_4	 0.184	 0.349	 0.916
Behaviour_5	 0.181	 0.349	 0.916

Extraction method: Analysis of the main components. Rotation method: Varimax with Kaiser normalization. aConvergence 
for rotation performed in 6 iterations.
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during medication administration (79.2 of Mal-
tese sample). There were no statistically signif-
icant differences between knowledge items and 
socio-demographics and professional character-
istic of the sample. 

In response to the items of Attitude sub-scale, 
Maltese nurses showed a positive attitude to nurs-
ing education (79.2 of Maltese sample), motiva-
tion (83% of Maltese sample), clinical skills (86.8 
of Maltese sample) and error reporting (84.9% of 
Maltese sample). 

The third and final section showed how the 
correct behavior can reduce medication errors. 
The Maltese samples reportedly use the correct 
procedures before drug management such as 
correct handwashing (94.4% of Maltese sample), 
correct control of vital parameters (100% of 
Maltese sample), application of double-checking 
(92.4%) and 8 rules (98.1% of Maltese sample). 

Moreover, 88.7% of the nurses in the Maltese 
sample agreed with complying with IV drugs 
infusion rate. 

Univariate analysis showed statistical signif-
icance (p < 0.01) between nurses who spent 
more time in education and training and the use 
of checking of vital parameters during vasoac-
tive drugs administration (p<0.05). Furthermore, 
nurses who believe in a useful ME reporting 
showed greater inclination to checking vital pa-
rameters during vasoactive drugs administration 
(p<0.01) and compliance to drug infusion rate 
(p<0.01).

Comparison of Countries on KAB Items
Multivariate analysis of variance (MANOVA) 

was run to test the significant differences be-
tween countries on knowledge, attitude and be-
haviours items. 

Figure 1. Original KAB structure in the Italian sample. 

Table III. Cronbach’s alpha co-efficient for three factors into Italian and Maltese samples.

	                                                         Cronbach alpha

	 Maltese (n = 53)	 Italian (n = 529)

Knowledge 	 0.447	 0.920
Attitude 	 0.551	 0.959 
Behaviour 	 0.544	 0.995
Total Cronbach alpha	 0.626	 0.959
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MANOVA demonstrated significant differenc-
es between Italian and Maltese nurses’ perception 
of the presence of a pharmacist during medica-
tion process [F(1,101)=11.92, p<0.05] and of the 
use of CPOE [F(1,101)=7.622, p<0.05]. Maltese 
nurses were significantly more likely to consider 
the presence of a pharmacist (M=0.772; p=0.001) 
and the use of a CPOE (M=0.561; p=0.007) as ef-
fective in reducing medication errors (Figure 2). 

Another significant difference between Italian 
and Maltese samples was shown in behaviour 
scores. MANOVA demonstrated significant dif-
ferences in the reported frequency of controlling 
of vital parameters before medication administra-
tion [F(1,105)=7.154, p=0.009] and the application 
of the “8 right of medication administration” 
[F(1,105)=9.64, p=0.002] among samples (Figure 
3). No statistically significant differences were 
revealed in attitude items. 

Since the Maltese sample was smaller com-
pared to the Italian dataset, a total number of 

55 registered nurses (matched by age and sex) 
randomly sampled from Italy. Table IV shows 
the mean scores for each item of Knowledge, 
Attitude and Behaviour sub-scales by countries. 

Discussion

This publication reports the comparison of mea-
sures of KAB questionnaire used among a cohort 
of nurses in Malta and another in Italy. EFA find-
ings showed good psychometric properties and a 
good reliability. There are only a few statistically 
significant differences between the two samples. 
These findings therefore support the contention 
that knowledge, attitude and behaviour are similar 
across cohorts of nurses whose training and edu-
cation is similar. Nurses working in both countries 
satisfy the training and education criteria for regis-
tration and practice as a nurse stipulated for Euro-
pean Union. Their training is therefore very similar 

Figure 2. Differences between countries on Knowledge items.

Figure 3. Differences between countries on Behaviors items.
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and variance in the training of the nurse seems to 
be a significant cause of medication errors. Hence, 
the similarities in the knowledge, attitude and be-
haviour amongst the two cohorts were expected. In 
turn, these findings suggest that (1) organisational 
factors may be the cause of medication errors by 
a cohort of nurses and that (2) in view of the seri-
ousness of the outcomes of medication errors, the 
need to determine such organisational factors is of 
paramount importance, and is the need to address 
such factors promptly and correctly. 

With reference to organisational factors, the 
Maltese nurses who participated in this research 
study see the presence of the pharmacist as a 

solution to reduce medication errors, as well as 
the use of CPOE. There is a significant differ-
ence between the Italian and Maltese sample in 
Behavior’s sub-scale. The Maltese sample report-
edly checked vital parameters before medication 
administration and routinely use the “8 right 
of medication administration” more consistently 
than their Italian counterparts.

Future studies should further explore the 
organizational factors among the two samples. 
The present study has some methodological 
limitations. First, the samples of the study did 
not represent the countries’ population, and 
the sample sizes were small. It is necessary to 

Table IV. Mean, Standard deviation and Standard error from Knowledge, attitudes and behavior (KAB) scales in Italian and 
Maltese samples.

	 A3 Country	 N	 Mean	 Standard deviation	 Mean ES

Knowledge_1 Drug dosage	 1 Malta	 53	 3.29	 0.915	 0.127
	 2 Italy	 54	 3.15	 0.96	 0.131
Knowledge_2 Computerized prescription	 1 Malta	 53	 2.87	 0.95	 0.132
	 2 Italy	 54	 2.89	 1.11	 0.151
Knowledge_3 Centralized system	 1 Malta	 53	 3.4	 0.891	 0.124
	 2 Italy	 54	 2.89	 1.144	 0.156
Knowledge_4 Protocols, poster	 1 Malta	 53	 3.31	 0.755	 0.105
	 2 Italy	 55	 2.87	 1.072	 0.145
Knowledge_5 Presence of pharmacist	 1 Malta	 53	 3.1	 1.015	 0.141
	 2 Italy	 53	 2.34	 1.255	 0.172
Knowledge_6 Allarms	 1 Malta	 53	 2.87	 1.048	 0.145
	 2 Italy	 55	 3	 1.155	 0.156
Knowledge_7 Workload	 1 Malta	 53	 3.33	 0.964	 0.134
	 2 Italy	 55	 3.11	 0.994	 0.134
Attitude_1 Education	 1 Malta	 53	 1.79	 0.412	 0.057
	 2 Italy	 55	 1.89	 0.369	 0.05
Attitude_2 Awareness	 1 Malta	 53	 1.75	 0.437	 0.061
	 2 Italy	 55	 1.85	 0.356	 0.048
Attitude_3 Motivation	 1 Malta	 53	 1.83	 0.382	 0.053
	 2 Italy	 55	 1.93	 0.262	 0.035
Attitude_4 Guidelines	 1 Malta	 53	 1.75	 0.437	 0.061
	 2 Italy	 55	 1.87	 0.388	 0.052
Attitude_5 Protocols and procedures	 1 Malta	 53	 1.83	 0.43	 0.06
	 2 Italy	 55	 1.87	 0.388	 0.052
Attitude_6 Clinical skills	 1 Malta	 53	 1.87	 0.345	 0.048
	 2 Italy	 55	 1.91	 0.348	 0.047
Attitude_7 Error reporting	 1 Malta	 53	 1.81	 0.487	 0.067
	 2 Italy	 55	 1.93	 0.262	 0.035
Behaviour_1 Hand washing	 1 Malta	 53	 3.65	 0.738	 0.102
	 2 Italy	 55	 3.53	 0.69	 0.093
Behaviour_2 Control of vital parameter	 1 Malta	 53	 3.83	 0.382	 0.053
	 2 Italy	 55	 3.55	 0.662	 0.089
Behaviour_3 Infusion rate	 1 Malta	 53	 3.67	 0.678	 0.094
	 2 Italy	 55	 3.55	 0.662	 0.089
Behaviour_4 8G rules	 1 Malta	 53	 3.88	 0.379	 0.052
	 2 Italy	 55	 3.51	 0.791	 0.107
Behaviour_5 Double check	 1 Malta	 53	 3.62	 0.631	 0.088
	 2 Italy	 55	 3.42	 0.854	 0.115
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increase the Maltese sample size. These can 
also give us greater power to detect differenc-
es among countries. Secondly, the data were 
based only on self-reports of knowledge, atti-
tude and behaviour.

Conclusions

The similarities between the two nurse cohorts 
which were revealed in the findings suggest that 
variances in the nurses’ practice across different 
contexts and countries may be associated with 
varying organizational factors in which differ-
ent nurse cohorts practice, rather than with the 
personal and professional characteristics of the 
nurse. To our knowledge, this study is the first 
that compares an Italian and Maltese sample in 
terms of knowledge, attitude and behavior about 
medication error. KAB scores were tested also 
in a Spanish context37. The findings of this study 
support a strong positive relationship between 
knowledge, attitude and behavior in medication 
administration and management. 

Conflict of Interest
The Authors declare that they have no conflict of interests.

Funding
The author(s) disclosed receipt of the following financial 
support for the research, authorship, and/or publication of 
this article. The study was supported by a grant from the 
Centre of Excellence for Nursing Scholarship in Italy (Re-
search Grant No. 2.18.06).

Acknowledgment
This work was supported by the Centre of Excellence for 
Nursing Scholarship, Rome, Italy.

References

  1)	 Thomas EJ, Studdert DM, Burstin HR, Orav EJ, Zeena 
T, Williams EJ, Howard KM, Weiler PC, Brennan TA. 
Incidence and types of adverse events and negli-
gent care in Utah and Colorado. Med Care 2000; 
38: 261-271. 

  2)	 Khon LT, Corrigan JM, Donaldson MS. To err is hu-
man: building a safer health system. 1999. Com-
mittee on Quality of Health Care in America. In-
stitute of Medicine 1999. 

  3)	 Page A. Keeping patients safe: transforming the 
work environment of nurses. National Academies 
Press 2004.

  4)	 Keogh B. Review into the quality of care and treat-
ment provided by 14 hospital trusts in England: 
an overview report. NHS; 61. http://www.nhs.
uk/NHSEngland/bruce-keogh-review/Pages/pub-
lished-reports.aspx (accessed October 2019).

  5)	 Francis RQC. The Mid Staffordshire NHS Founda-
tion Trust Public Enquiry Press Statement. www.
midstaffspublicinquiry.com/report (accessed Oc-
tober 2019). 

  6)	 Di Simone E, Di Muzio M, Dionisi S, Giannetta N, 
Di Muzio F, De Gennaro L, Orsi GB, Fabbian F. In-
fodemiological patterns in searching medication 
errors: relationship with risk management and 
shift work. Eur Rev Med Pharmacol Sci 2019; 23: 
5522-5529.

  7)	 Giannetta N, Cianciulli A, Dionisi S, Figura M, Di 
Simone E, Di Muzio M. Farmaci orfani: uno sguar-
do sulle politiche di produzione e ricerca in ambi-
to europeo. GIFAC 2019; 33: 29-34. 

  8)	 Giannetta N, Dionisi S, Ricciardi F, Di Muzio F, Penna 
G, Diella G, Di Simone E, Di Muzio M. Farmaci LA-
SA: strategie per la prevenzione dell’errore da ter-
apia. GIFAC 2019; 33: 119-128.

  9)	 National Coordinating Council for Medication Er-
ror Reporting and Prevention (NCCMERP). Nation-
al Coordinating Council for Medication Error Re-
porting and Prevention. About Medication Er-
rors: What is a Medication Error. https://www.
nccmerp.org/about-medication-errors (accessed 
August 2019).

10)	 Goedecke T, Ord K, Newbould V, Brosch S, Arlett P. 
Medication errors: new EU good practice guide 
on risk minimisation and error prevention. Drug 
Saf 2016; 39: 491-500. 

11)	 Budnitz DS, Pollock DA, Weidenbach KN, Mendel-
sohn AB, Schroeder TJ, Annest JL. National sur-
veillance of emergency department visits for out-
patient adverse drug events. JAMA 2006; 296: 
1858-1866.

12)	 World Health Organization. Medication Errors: Tech-
nical Series on Safer Primary Care. Geneva 2016. 

13)	 Donati D, Tartaglini D, Di Muzio M. L’errore nel-
la somministrazione di terapia farmacologica en-
dovenosa nelle unità di terapia intensiva: stato 
dell’arte e strategie. Scenario 2015; 32: 20-27. 

14)	 Di Muzio M, Reda F, Diella G, Di Simone E, Novel-
li L, D’Atri A, Giannini A, De Gennaro L. Not on-
ly a problem of fatigue and sleepiness: chang-
es in psychomotor performance in italian nurs-
es across 8-h rapidly rotating shifts. J Clin Med 
2019; 8: 47.

15)	 Di Muzio M, Dionisi S, Di Simone E, Cianfrocca C, Di 
Muzio F, Fabbian F, Barbiero G, Tartaglini D, Giannet-
ta N. Can nurses’ shift work jeopardize the patient 
safety? A systematic review. Eur Rev Med Phar-
macol Sci 2019; 23: 4507-4519.

16)	 Di Simone E, Giannetta N, Spada E, Bruno I, Dionisi 
S, Chiarini M, Tartaglini D, Di Muzio M. Prevention 



Medication errors during preparation and administration of drugs in Intensive Care Units

5175

of medication errors during intravenous drug ad-
ministration in intensive care units: a literature re-
view. Recenti Prog Med 2018; 109: 103-107.

17)	 Di Simone E, Giannetta N, Auddino F, Cicotto A, 
Grilli D, Di Muzio M. Medication errors in the 
emergency department: knowledge, attitude, be-
havior, and training needs of nurses. Indian J Crit 
Care Med 2018; 22: 346.

18)	 Armitage G, Knapman H. Adverse events in drug 
administration: a literature review. J Nurs Manag 
2003; 11: 130-140. 

19)	 Hsaio GY, Chen IJ, Yu S, Wei IL, Fang YY, Tang FI. 
Nurses’ knowledge of high-alert medications: in-
strument development and validation. J Adv Nurs 
2010; 66: 177-190. 

20)	 Fleming S, Brady AM, Malone AM. An evaluation 
of the drug calculation skills of registered nurses. 
Nurse Educ Pract 2014; 14: 55-61.

21)	 Abbasinazari M, Zareh-Toranposhti S, Hassani A, Sista-
nizad M, Azizian H, Panahi Y. The effect of information 
provision on reduction of errors in intravenous drug 
preparation and administration by nurses in ICU 
and surgical wards. Acta Med Iran 2012; 50: 771. 

22)	 Latif A, Rawat N, Pustavoitau A, Pronovost PJ, Pham 
JC. National study on the distribution, causes, and 
consequences of voluntarily reported medication 
errors between the ICU and non-ICU settings. 
Crit Care Med 2013; 41: 389-398. 

23)	 Kendall-Gallagher D, Blegen MA. Competence and 
certification of registered nurses and safety of pa-
tients in intensive care units. J Nurs Adm 2010; 
40: S68-S77.

24)	 Rothschild JM, Landrigan CP, Cronin JW, Kaushal R, 
Lockley SW, Burdick E, Bates DW. The Critical Care 
Safety Study: the incidence and nature of ad-
verse events and serious medical errors in inten-
sive care. Crit Care Med 2005; 33: 1694-1700. 

25)	 Shahrokhi A, Ebrahimpour F, Ghodousi A. Factors 
effective on medication errors: A nursing view. J 
Res Pharm Pract 2013; 2: 18. 

26)	 Gastmans C. Care as a moral attitude in nursing. 
Nurs Ethics 1999; 6: 214-223.

27)	 Lawton R, Carruthers S, Gardner P, Wright J, McEachan 
RR. Identifying the latent failures underpinning med-

ication administration errors: an exploratory study. 
Health Serv Res 2012; 47: 1437-1459. 

28)	L u KY, Chang LC, Wu HL. Relationships between 
professional commitment, job satisfaction, and 
work stress in public health nurses in Taiwan. J 
Prof Nurs 2007; 23: 110-116. 

29)	 Blignaut AJ, Coetzee SK, Klopper HC, Ellis SM. Med-
ication administration errors and related devia-
tions from safe practice: an observational study. 
J Clin Nurs 2017; 26: 3610-3623.

30)	 Güneş ÜY, Gürlek Ö, Sönmez M. Factors contrib-
uting to medication errors in Turkey: nurses’ per-
spectives. J Nurs Manag 2014; 22: 295-303. 

31)	 Di Muzio M, Tartaglini D, De Vito C, La Torre G. 
Validation of a questionnaire for ICU nurses to 
assess knowledge, attitudes and behaviours to-
wards medication errors. Ann Ig 2016; 28: 113-
121. 

32)	 Di Muzio M, Tartaglini D, Marzuillo C, La Torre G, 
De Vito C. Knowledge, attitudes, behaviour and 
training needs of ICU nurses on medication er-
rors in the use of IV drugs: a pilot study. Signa Vi-
tae 2016; 11: 182-206. 

33)	 Di Muzio M, De Vito C, Tartaglini D, Villari P. 
Knowledge, behaviours, training and attitudes of 
nurses during preparation and administration of 
intravenous medications in intensive care units 
(ICU). A multicenter Italian study. App Nurs Res 
2017; 38: 129-133.

34)	 Brislin R, Lonner W, Thorndike RM. Cross-cultural 
research methods. Wley 1973. 

35)	 Moss SC, Prosser H, Costello H, Simpson N, Patel P, 
Rowe S, Turner S, Hatton C. Reliability and validity 
of the PAS‐ADD Checklist for detecting psychiat-
ric disorders in adults with intellectual disability. J 
Intellect Disabil Res 1998; 42: 173-183.

36)	 Hair J, Anderson R, Tatham R, Black W. Analisi dati 
multivariata. NJ: Pearson / Prentice Hall Inc 2006. 

37)	 Márquez-Hernández VV, Fuentes-Colmenero AL, 
Canadas-Nunez F, Di Muzio M, Giannetta N, Guti-
errez-Puertas L. Factors related to medication er-
rors in the preparation and administration of intra-
venous medication in the hospital environment. 
PLoS One 2019; 14: e0220001.




