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Background & Objective: Medication errors are one of the most serious concerns in the
process of treatment and patient care. According to the conducted studies, the proportion of
medication error reporting among nursing students is relatively high. The present study aimed
to assess the effect of the peer mentoring method on nursing students' medication errors.

Materials & Methods: In this quasi-experimental study, 63 fifth-semester nursing students
(starting in fall and winter semesters) of Abhar Nursing College were selected in 2022 and
randomly assigned to two intervention and control groups based on the entry semester. Data
collection tools included demographic and medication administration error (MAE)
questionnaires. Initially, the mentor students were selected and participated in three sessions of
group education. Thereafter, a joint meeting was held with the students, mentors, and clinical
instructors, and while explaining the work method, the questionnaires were completed by the
students. In the next phase, two mentors were placed in the group for every seven students, and
during the three-week internship, they took responsibility for clinical education (with an
emphasis on drug administration education) with the instructor. After one semester, the study
participants completed the MAE questionnaire again. The collected data were analyzed in SPSS
software (version 26) using descriptive and inferential statistics.

Results: After the intervention, the mean score of medication errors in the intervention group
decreased significantly, and a significant difference was detected between intervention and
control groups. Therefore, students in the intervention group had fewer medication errors than
their peers in the control group (P<0.001).

Conclusion: The obtained results pointed to the effectiveness of the peer mentoring method in
the mitigation of medication errors among nursing students. Therefore, it is recommended that
this method be used in their clinical education, and future studies assess the effect of the virtual
peer mentoring method on the occurrence of medication errors among these students.
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Introduction

Implementing medication orders as an essential part of
the patient care process and one of the main pillars of the
nursing profession requires sufficient scientific and
practical skills (1). On average, nurses in the hospital
spend 40% of their time in the hospital to administer
medicines. Nurses and nursing students are directly
involved in administering medicines to patients in
hospitals and are known as the first group responsible for
medication errors (2). Medication errors are defined as
deviations from doctor's orders and constitute the second
most common medical and nursing error, accounting for
10%-18% of all injuries reported in hospitals (3).

During the implementation of medication therapy,
common errors may occur, including mistakes in
medication administration, failure to observe the correct
time of medication administration, failure to observe the
correct method of medication administration,
administration of more than the prescribed amount of
medication, wrong concentration of medication, and
administration of medication to the wrong patient (4).
The primary and natural consequences of medication
errors include increased hospital length of stay, increased
costs imposed on the patient and treatment system,
severe injury, and even the death of the patient (5).
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Based on studies, medication errors harm an estimated
1.5 million people every year, resulting in an estimated
$3.5 billion in added healthcare costs plus unknown
damage to the economy due to lost wages and
productivity (6). In Iran, medication errors and their
associated complications harm 45,000 people and claim
3,000 lives (7). Today, there are more than 20 thousand
types of drugs in the world, and all of them, despite their
therapeutic effects, have complications. Therefore,
medical staff, especially nursing students, should gain a
thorough knowledge of the importance of administering
correct medicines in order to prevent their possible side
effects due to medication errors (8).

According to the conducted studies, the proportion of
medication error reporting among nursing students is
relatively high (9, 10, 11). Even though nursing students
take pharmacology courses during their undergraduate
studies, how much they have actually learned about
medication therapy implementation is unpredictable and
uncontrolled (12). Studies in this field demonstrated that
according to the principles of medication therapy,
nursing students participate in nursing programs, such as
administering medicines to patients under the
supervision of a clinical instructor (13,14). Despite the
traditional clinical teaching method in which each
student in a group of seven to eight spends an average of
40 minutes in a one-on-one interaction with the instructor
in a five-hour clinical shift, this monitoring is not
sufficient and continuous, and nursing students are
exposed to medication errors, which can sometimes have
irreparable consequences for patients, students, and
instructors (13).

Since the human factor plays the most important role in
the occurrence of medication errors among nurses, it can
be stated that the training methods used so far suffer from
some drawbacks and fail to provide nurses with the
necessary knowledge and skills required to work in the
complex clinical environment. Therefore, a shift from
traditional methods to new approaches to teaching and
learning is necessary in nursing education methods (15).
Different studies have confirmed the positive effect of
using these methods on improving theoretical knowledge
(16,17) and clinical skills (18,19) of nurses and nursing
students. The peer mentoring method is one of the new
methods of clinical training that has received assiduous
attention in recent years (20). Peer mentoring learning is
divided into two main types: near peers and partner
peers. Partner peers are equal in academic rank and,
therefore, relatively inexperienced, while close peers are
students who are always at a higher level; that is to say,

near peers are at least one year senior to the students they
teach. Since differences between peers are necessary for
knowledge transfer, the near peer method seems to
contribute more to learning.

In this model, students benefit as teachers and learners at
the same time (21). The peer mentoring method has been
introduced as an effective educational intervention for
medical students, involving students in learning and
increasing their responsibility (22). So far, a wide array
of studies has been conducted on the use of this method
and confirmed its positive effect on variables, such as
improvement of clinical skills (23), satisfaction and
improvement of learning (24), reduction of stressors in
the clinical environment (25), scientific development and
integration of knowledge, attitude, and skills (26),
increasing self-confidence (27) and strengthening
leadership skills (28). Despite the decisive role of using
the peer method in improving nursing students' clinical
skills, limited studies have been conducted on the effect
of using this method on medication errors among nursing
students. Meanwhile, about half of nursing students
commit medication errors (3,9), and traditional clinical
education has been highlighted as one of the most
important causes of these errors (29). Therefore,
according to the stated necessities and the importance of
the subject, the present study aimed to assess the effect
of implementing the peer mentor program on the
occurrence of medication errors among nursing students.

Materials & Methods

Design and setting(s)

This quasi-experimental research assessed the effect of
the implementation of a peer mentoring program on
medication errors from nursing students' perspective in
2021-2022. The research population included all fifth-
semester students studying for one year at Abhar Nursing
School, affiliated to Zanjan University of Medical
Sciences, and the research environment included two
medical training centers where these students were
trained.

Participants and sampling

The participants of this research included all fifth-
semester nursing students of this faculty in the first and
second semesters who had taken the 3rd adult nursing
internship course. They were selected since, firstly, they
had passed the theoretical and clinical pharmacology
courses, and secondly, according to the rules of
employment of students in the clinical environment, they
could not have on-campus jobs. Thirdly, due to passing
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several training courses in the hospital, they had higher
clinical work experience, and according to the BSN
curriculum in Iran, they could carry out medication
orders under the supervision of the instructor.

The inclusion criteria were as follows: (willingness to
participate in the study, not having a diploma in practical
nursing, not having employment experience in clinical
environments, such as hospitals and clinics, no history of
academic probation, passing theoretical and practical
pharmacology courses, and taking 3rd adult nursing
internship course for the first time). Thereafter, based on
the entrance semester, students starting in the fall
semester were assigned to the test group, and those
starting in the winter semester were allocated to the
control group using the simple random sampling method.

Tools/Instruments

The data collection tools included a demographic
characteristics form and medication administration error
(MAE) questionnaire. The demographic questionnaire
included information, such as age, gender, marital status,
number of units passed, score obtained in the
pharmacology course, and grate point average (GPA) of
the students. Moreover, in order to assess the probability
of medication errors, MAE questionnaire was used. This
questionnaire was designed in 2005 by Wakefield et al.
and includes questions related to the type and rate of
medication errors and categorizes the medication errors
into two general groups: non-injection medication errors
(9 questions) and injection medication errors (11
questions) (30).

Taheri et al. (2011), in their study on nurses, reported the
validity and reliability of this tool as 0.76 and 0.75,
respectively (31). Moreover, in the study by Ramezani et
al. (2015), the test-retest reliability coefficient of this
questionnaire was obtained at 0.63-0.80 (32). In the
present study, the reliability of this questionnaire was
confirmed, rendering a Cronbach's alpha of 0.90.
According to the studies conducted by Wakefield et al.,
although there are several approaches to collecting data
on medication errors, voluntary reporting provides more
accurate information; therefore, despite the limitations of
self-reporting, this method was selected to investigate
factors related to medication errors (30).

Data collection methods

In order to conduct this research, after obtaining
permission from the Ethics Committee of Zanjan
University of Medical Sciences, the researcher referred
to Abhar Nursing Faculty. After obtaining permission
from the managers of this department, introducing

himself, and stating the objectives and method of
conducting the research, research participants who met
the inclusion criteria were invited to cooperate, and
informed written consent to participate in the study was
obtained from them.

In the first stage, the mentors were selected based on the
opinion of the director and professors of the nursing
department of the faculty from among the eighth-
semester students and based on their prior knowledge of
their academic level and skills as well as their willingness
to participate in the study, they underwent group training
for three sessions after completing the consent form. The
content of these sessions included the general principles
of pharmacology and drug calculations, as well as
common drugs used in cardiac and respiratory patients.
Each of these topics was planned and implemented by
the researcher in a two-hour session in the form of
lectures, questions and answers, and PowerPoint.

In the second stage, a joint meeting was held in the
presence of the students of the test group, mentors, and
clinical trainers. The participants completed the
demographic questionnaire and MAE questionnaires
while learning about the goals and method of
implementing the plan. Since there was a one-semester
gap between the sampling of the intervention and control
groups, such a meeting was held separately for the
students of the control group and after explaining the
research implementation method, the questionnaire was
completed by them. In the third stage of the study, for
every seven fifth-semester students, two students were
selected as peer instructors and during a three week-
internship, they took the responsibility of clinical
education (with an emphasis on teaching medication
administration skills), while in the control group, the
only direct supervisor and guide of the student was the
corresponding instructor.

It is worth noting that since the time interval between the
implementation of the peer mentor program for the
students of the test group and the regular program for the
participants of the control group was considered to be
one academic semester, there was a faint possibility of
information exchange between the students of the two
groups. After a semester, MAE questionnaire was
completed again by the study participants (Diagram 1).
Moreover, in order to comply with research ethics, at the
end of the course, a two-day clinical pharmacology
workshop was held for the students of the control group,
and they were also taught the common medicines used in
these departments.
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Data analysis

The collected Data were analyzed in SPSS software
(version 26) using descriptive statistics ( frequency,
percentage, mean, and standard deviation) and inferential

(chi-square, Fisher's exact test, independent t-test, and
paired t). A p-value less than 0.05 was considered
statistically significant.

63 fifth-semester nursing students were identified

A

y

\ 4

Excluded (n=0)

Random allocation of members to intervention and control groups (n = 63)

v

Control (n=35)

v

Intervention (n= 28)

'

Holding joint meeting

v

Completing the demographic and MAE questionnaires

v

v

Routine education (3 week) n = 35

Peer mentorina education (3 week) n = 28

v

analysis n= 35

completing the MAE questionnaire and statistical

v

completing the MAE questionnaire and statistical
analysis n=28

Diagraml. Consort Flow Diagram

Results

The mean age scores of participants in the control and
test groups were 23.15+1.27 and 22.02+1.4, respectively.
Regarding gender, 42.8% of participants in the
intervention group were male, and 57.1% of subjects in
the control group were female. The majority of
participants in the control group (57.2%) and the test
group (67.9%) had completed between 60-80 academic
credits. Moreover, 42.9% and 46.4% of participants in
the control and intervention groups had a GPA of 14-16
of 20, respectively. Based on the results of chi-square and
Pearson correlation tests, the two groups had no
statistically significant difference in terms of age,
gender, marital status, number of credits passed,
pharmacology score, and GPA (P<0.05) (Table 1). In
addition, the Shapiro-Wilk test was used to determine the

normality of the main research variable, and the results
showed that the medication error variable had a normal
distribution (P<0.05).

Thereafter, paired t-tests and independent t-tests were
used to test the research hypothesis. Accordingly, the
results of the independent t-test pointed to a significant
difference between the two groups after the intervention
in terms of medication error rate (P<0.001). Moreover,
based on the paired t-test, the mean scores of medication
errors in both injection and non-injection sections in the
control group before and after the intervention were not
significant (P<0.05). While there was a statistically
significant difference between the mean scores of
medication errors in both injection and non-injection
sections in the test group before and after the intervention
(P<0.001) (Table 2).
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Tablel. Demographic characteristics of research participants

Varibale Intervention group  Control group  Test and statistic ~ P-value
Pearson correlation
Age 22.02+1.4 23.15+1.23 (=0.129) 0.114
Male 12 (42.8%) 15 (42.9%) Chi-square
Gender Female 16 (57.2%) 20 (57.1%) (F=0.089) 0510
. Single 21 (75%) 27 (77.1%) Chi-square
Marital status Married 7 (25%) 8 (22.9%) (F=0.143) 0256
40> 2 (7.1%) 5 (14.3%)
. 40-60 5 (17.9%) 8 (22.8%) Chi-square
Number of credits passed 50-80 19 (67.9%) 20 (57.2%) (F=0.206) 0.453
>80 2 (7.1%) 2 (5.7%)
14> 4 (14.3%) 5 (14.3%)
14-16 13 (46.4%) 15 (42.9%) Chi-square
GPA 16-18 9 (32.2%) 12 (34.2%) (F=0.063) 0671
18< 2 (7.1%) 3(8.6%)
14> 7 (25%) 8 (22.9%)
14-16 12 (42.8%) 17 (48.5%) Chi-square
Pharmacology score 16-18 6 (21.4%) 6 (17.2%) (F=0.897) 0.101
18< 3 (10.8%) 4 (11.4%)

Table 2. Results of independent t-test and paired t-test to compare the mean score of medication
error among students in control and test group

Medication prescription error Time Before interventic_m_ After interventio_n ) Sig (t**, p)
Group (meanz standard deviation) (meanz standard deviation) '
Control 478+1.14 457+1.71 (0.34,0.147)
Injectable medications Test 461+137 323+187 (2.11,<0.001)
T* (P-value) (0.29, 0.152) (2.04,<0.001)
] o Control 482+1.75 4.46 +2.04 (0.83, 0.68)
Non-Injectable medications Test 5.04 + 154 315+172 (2.93, <0.001)
T* (P-value) (-0.37,0.143) (1.99, <0.001)

Note: Significance level: 0.05
Abbreviations: * ,independent T; **, paired T

Discussion

As evidenced by the results of this study, the rate of
medication errors among nursing students in both groups
before the intervention was around 40%-50%, indicating
the average level of medication errors among them. This
result is consistent with the findings of two systematic
review and meta-analysis studies conducted in Iran by
Dehvan et al. (2021) (9) and Vaziri et al. (2019) (3) in
which the prevalence rates of medication errors among
nursing students were reported as 39.68% and 52%
respectively. A number of similar studies abroad have
also yielded similar results. For example, in the studies
by Cebeci et al. (2015) in Turkey (33), Treiber et al.
(2018) in the United States (34), and Kuo et al. (2021) in
Indonesia, Taiwan, and Thailand (35), 38.6%, 55%, and
50% of nursing students committed medication errors.
Nonetheless, the rate of medication errors among nursing
students has been reported to be higher or lower than the
findings of this research in some studies, especially in
other countries. In explaining these findings, it can be
stated that various studies have referred to different

causes for the occurrence of medication errors among
nursing students. However, by reviewing these studies, it
can be claimed that the most important reason for the
difference in the statistics of medication errors among
students is the diversity of undergraduate nursing
education programs in different countries (36, 21, 11). In
this way, since the educational curricula of different
fields of study, including nursing, in Iran are determined
by the Ministry of Health and are implemented in the
same way throughout the country, the statistics of
medication errors in nursing students in different regions
of the country are almost similar.

Nevertheless, in many other countries, curricula are
approved and implemented by the state, and since their
educational content is different in terms of some factors,
such as pharmacology course credits (21) and the clinical
teaching method (16); therefore, it can be predicted that
the rate of medication errors vary across different states
and cities. Moreover, based on the findings, the mean
score of medication errors in both injection and non-
injection sections before the intervention in the control
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and test groups did not have a statistically significant
difference, and the two groups were homogeneous in
terms of this variable. However, after the intervention, in
the test group compared to the control group, the rate of
medication errors in both injection and non-injection
sections significantly decreased, indicating the positive
effect of peer mentoring method on the rate of
medication errors among nursing students.

In line with the current research, Nasiriyani et al. (2020),
in a quasi-experimental study on 60 nursing students,
stated that the use of a combined program of peer
mentors and clinical supervision reduces stress factors in
the clinical environment (25). In addition, the results of
the study by Raymond et al. (2018) demonstrated that
using the peer mentoring program reduces the stress
perceived by nursing students and increases their sense
of belonging and self-efficacy (37). In their study, Cust
et al. (2023) also pointed out the positive effect of the
peer mentoring program on creating a safe environment,
reducing stress in the clinical environment, and boosting
the sense of belonging among nursing students (38).

In a similar vein, in their study, Oztiirk Sahin et al. (2023)
indicated that using this method improves self-efficacy
and reduces clinical stress among nursing students. Their
argument was that improving self-efficacy and reducing
stress in students would decrease the rate of medication
prescription errors among them (39). In another study by
Seshabela et al. (2020), undergraduate nursing students
indicated that their professional relationships improved
significantly after benefiting from the peer mentoring
program (40). Along the same lines, Joung et al. (2020)
highlighted the positive effect of this method on nursing
students' experiences of professional competence
development during education (41).

In this context, in their qualitative study, Musharyanti et
al. (2019) stated that the lack of necessary clinical
knowledge and skills is one of the most important
reasons for medication errors from the nursing students'
perspective (42). In another review study, Stolic et al.
(2022) suggested the use of new educational methods,
more supervision, and improved communication in the
clinical environment as the most important strategies to
reduce medication errors among nursing students (36).
Comparing the studies conducted regarding the use of the
peer mentoring program among nursing students and
investigating the causes of medication errors among
them, it can be concluded that the use of the peer
education program has improved the main variables
affecting the rate of medication errors among nursing

students; therefore, these studies indirectly confirm the
findings of the current research.

The most important limitation of this study was the short
duration of the intervention (three weeks) due to the
interference of the internship program of the mentor and
mentee students. It is suggested that in future studies
while prolonging the intervention time, the internship
should be planned in such a way as to create minimal
interference in the clinical training program of these
students. Another limitation was the possibility of
information exchange between the two control and test
groups during the study. In order to minimize this
limitation, the studied students were assigned to control
and test groups based on the entrance semester so that the
minimum exchange of information between the two
groups takes place.

Conclusion

According to the findings of the present study, the use of
the peer mentoring program reduces medication errors
among nursing students. Therefore, it is suggested to use
this effective method in teaching nursing students'
clinical courses. Furthermore, it is recommended to
investigate the effectiveness of this method in teaching
theoretical and practical courses to these students.
Moreover, since medication error is a complex issue, in
order to analyze it more deeply, it is suggested that future
studies be conducted based on a qualitative or mixed
approach.
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