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Abstract

Background

Patient safety is a global concern within health facilities, primarily attributed to medical
errors, constituting a significant global public health issue. Patients experiencing medication
errors face serious problems, with increasing mortality rates and escalating hospital costs.

Aim
The study aims to examine nursing students’ awareness of various medical errors during
their clinical internships at Al- Ahsa, identifying types of errors to enhance patient safety.

Methods

A cross-sectional study was conducted among 160 nursing students during their internship
at King Faisal University, Al Ahasa, Saudi Arabia.A total of 131 participants completed a
self-administered questionnaire based on a medical error scale consisting of 43 items
across six subscales. Data were analyzed using SPSS version 22. The outcomes of interest
included falls, blood and blood Products transfusion, medication practices, care practices,
communication, and controlled practices.

Results

Overall, nursing students scored 188 out of 215. Among the sub-dimension scores, medica-
tion practices received the highest mean score, while Patient falls emerged with the lowest
score. In our study, students ranked falling as the least significant factor.
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Conclusion

Study findings indicate that nursing students exhibit a low tendency to commit medical
errors, which is encouraging for the future implementation of patient safety protocols. This
trend suggests that nursing students are developing strong competencies in safe nursing
practices, which contributes to reducing the incidence of medical errors and improving over-
all patient safety in clinical settings.

Introduction

In low- and middle-income countries (LMICs), unsafe healthcare practices cause an estimated
134 million adverse health events yearly, resulting in approximately 2.6 million fatalities. Addi-
tionally, one out of 10 admitted patients falls victim to medical errors (MEs) associated with
healthcare delivery [1].

Patient safety is a serious global public health concern [2]. According to the World Health
Organization (WHO), it is estimated that 1 in 10 patients is harmed while receiving hospital
care in high-income countries, with 1 in 300 patients succumbing to this harm. Using conser-
vative estimates, recent data reveals that patient harm ranks as the 14th leading cause of mor-
bidity and mortality worldwide [1]. Contemporary healthcare systems highlight the
paramount of preserving patient safety, a factor influenced by various elements. Among the
most north worthy factors affecting patient safety are medication errors (MEs) by healthcare
providers [3, 4]. Furthermore, it was shown that 50% of these incidents were deemed prevent-
able. 83% of hospital admissions in low- and middle-income countries were considered pre-
ventable, with 8% of these cases involving patient harm [5].

Regardless of its visibility or harmful the error is to the patient; a medical error is a prevent-
able consequence resulting from medical care. “Adverse medication events, incorrect transfu-
sions, misdiagnosis, under- and overtreatment, surgical injuries, wrong-site surgery, suicides,
injuries or deaths from restraints, falls, burns, pressure ulcers, and instances of mistaken
patient identities” are common problems during healthcare provision. Emergency depart-
ments, intensive care units, and operating rooms are the settings where incidents with high
mistake rates and severe consequences are most likely to occur. Extremes of age, the introduc-
tion of new procedures, urgency, and the severity of the medical condition being treated are
also associated with medical errors [6, 7].

Medical errors are unfortunately common and result in extraordinary costs. It is crucial
errors are openly discussed and seen as learning opportunities. However, medical schools have
been slow to integrate curricula addressing medical errors or providing training in how to
respond to them. Due to incomplete error disclosure, students may lack both formal and infor-
mal education in error management [8]. Efforts to increase medical student error reporting
can potentially be achieved through patient safety education, culture change, and teaching stu-
dents how to report errors [9].

According to various studies, about one-third of medicine complications are due to MEs [4,
10, 11]. Medication errors pose serious problems for patients, leading to an increase the mor-
tality rates and hospital cost. In Saudi Arabia the most common errors are prescribing errors,
followed by administration errors. The total incidence of MEs in Saudi Arabia hospitals was
estimated at 44.4% [12]. Adverse Drug Events (ADEs) were common in Saudi hospitals, espe-
cially in ICUs, causing significant morbidity and mortality [13].

In order to change the culture of healthcare organizations to one focused on patient safety,
medical students should be equipped to recognize unsafe conditions, systematically report
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errors and near misses, investigate and improve such systems with a thorough understanding of
human fallibility, and disclose errors to patients [14]. Early in their medical education, they should
be taught about human error and the factors influencing adverse events [14]. Although MEs may
occur across various health care professions, their incidence is notably high in nursing, a practice-
oriented profession, compared to other medical professions [15, 16]. In the nursing profession,
nursing students are exposed to more risks and clinical errors during their clinical activities due
to their underdeveloped skills, limited clinical experience and lack of knowledge [17].

Examining nurses’ reactions to MEs in healthcare practice revealed that majority of them
regarded these errors as insignificant to patient safety. The researchers observed that this atti-
tude, considering mistakes as minor or negligible, tend to cause many complications in health-
care settings [18]. Unintended MEs have a significant impact on the victims, contributing to
both mental and adverse emotional effects in healthcare providers [19].

Understanding patient safety can be advanced by examining certain related topics, includ-
ing the significance of reporting errors, the systems approach to ensuring patient well-being,
and the investigation of error causation in medicine. It is crucial to encourage transparency
within the organization and extend it beyond to gain insights from adverse events. In this con-
text, the disclosure of errors (or potential errors) is crucial, and all healthcare workers should
be involved in this process [20].

Developing a culture of safety is a fundamental element in many initiatives aimed at
enhancing the quality of patient care [21, 22]. Previous research studies have demonstrated a
correlation between the safety culture and the behaviors of clinicians in terms of greater
reporting of errors, decreased adverse events, and decreased mortality. Key components of fos-
tering a strong safety culture include encouraging the open discussion of safety issues without
fear of blame or retribution, implementing feedback mechanisms to communicate improve-
ments made after safety concerns, and promoting transparency [23]. The nursing curriculum
typically covers the theoretical needed for clinical practice but often lack emphasis on the
application of safety knowledge and competencies essential for providing safe patient care
[24]. To enhance the safety culture, patient safety education must be incorporated into all
nursing courses, using diverse teaching strategies such as simulation, online modules, and vir-
tual reality which will enhance student’s competency toward safe medication administration
[25-27]. As medical errors and patient safety continue to evolve in both academic and clinical
settings, curricula should include targeted training on these critical issues [28].

Therefore, it is essential to educate nursing students about medical error and their conse-
quences. Incorporating these elements across courses will reinforce safety behaviors and foster
a proactive attitude toward patient care. In this context, the present study aimed to examine
nursing students’ awareness of various medical errors during their clinical internship in Al-
Ahsa and to identify the types of medical errors that occur during such internship program.
The findings on student awareness will provide valuable insights into the strengths and weak-
nesses of the nursing curriculum, which can inform the development and implementation of
tailored educational programs tailored for nursing interns to address medical errors. These
programs could improve interns’ understanding of medical errors, their associated risk, and
preventative measures. Additionally, these insights will highlight areas where nursing curricu-
lum may need enhancement.

Methods
Study design

A cross-sectional study was conducted between July and November 2021 in hospitals that
accept the intern students "King Fahd- MCH-Ben Jalawy- King Faisal- Psychiatric.
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Sampling techniques

Self-administered survey was administered among internship students at College of Applied
Medical Sciences, King Faisal University, Al Ahasa, Saudi Arabia. Clinical Nursing students
(interns) enrolled during the study period were eligible to participate (n = 160). Using Raosoft
software, a sample size of 114 was calculated using a 50% response distribution, a 95% confi-
dence interval, and a 5% margin of error. However, 131 students in all ultimately completed
the questionnaires, resulting in a response rate of 81.88%.

Participants were all students who had worked in hospital settings for a minimum of one
month and had been involved in patient care. During clinical time, students completed an
anonymous, self-administered questionnaire. The study participants signed a consent form
and agreed to participate.

Data collection tool

After reviewing many studies, the researchers adopted the Medical Error Scale for Nurses [29].
It consists of 43 items distributed across six subscales: falls, blood and blood products transfu-
sion, medication practices, care practices, communication, and other controlled practices.

The questionnaire was composed of three sections: The first section includes sociodemo-
graphic characteristics of participants including gender, age, and how many months in intern-
ship. Second section is three open-ended questions related to reporting of errors including:
Did you make any medical errors, did you report any medical errors, and What is the type of
error that you made (Mix medication, Needle stick injury, None, Wrong Dose, Wrong inser-
tion of cannula, and Wrong route). Finally, third section is about errors in clinical application.
43 items in six subscales: “12 items in Factor 1-Falls, six items in Factor 2- Blood and Blood
Products Transfusion, six items in Factor 3-Medication Practices, eight items in Factor 4-Care
Practices, five items in Factor 5-Communication, and six items in Factor 6-Other Controlled
Practices”. A 5-point Likert scale was used for the third part. Responders specify their level of
agreement to a statement typically in five points: “Always” (5), “Often” (4), “Sometimes” (3),
“Rarely” (2), and “Never” (1). “A score close to 215 (maximum score 43 x 5) indicated the
nurse was disciplined or cautious about medical errors, whereas a score close to 43 (minimum
score 43 x 1) indicated that he/she was not careful about medical errors or was at risk of mak-
ing medical errors”. To facilitate comparisons, the mean scores for the overall scale and each
of its subscales were divided by the total number of items, resulting in values ranging from 1 to
5 for both the subscales and the overall scale.

The reliability for the questionnaire was determined using Cronbach’s Alpha (0.89). Addi-
tionally, the questionnaire was tested for content validity by 5 experts: 3 holding PhDs in the
nursing field and 2 clinical instructors working in the ICU. They were asked to assess its accu-
racy, provide suggestions to enhance clarity, and determine whether the items appropriately
represented the primary objectives of the study.

Data collection methods

Data was gathered at the culmination of the fall semester, immediately following the comple-
tion of their internship. The researchers conducted a comprehensive briefing with partici-
pants, emphasizing the importance of their contributions to the study’s objectives. The
students were assured of their right to withdraw from the study at any time. Prior to participa-
tion, all students provided explicit consent form, affirming their willingness to contribute to
the research. The students completed paper-based, English-language questionnaires distrib-
uted in person by the researcher. The data was started on 20/07/2021 and ended on 30/11/
2021.
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Ethical considerations

The study gets the approval from the ethical research board at King Fahd Hospital "IRB
KFHH" RCA No: 20-EP-2021.

Following the explanation of the aim of the study, the internship students gave their written
informed consent. Respondent anonymity was guaranteed, and confidentiality was ensured.
Additionally, access to secure data is restricted only to the study team.

Data management and analysis plan

Data collected from the survey were analyzed using JAMOVI software. Descriptive statistics
were computed to summarize the characteristics of the study population and their responses
to the questionnaire. These statistics included means and standard deviations for continuous
variables, such as age and months of internship experience, as well as frequencies and percent-
ages for categorical variables. This approach facilitated the description of response distribu-
tions across various categories, including the frequency of medical errors, types of errors, and
responses to Likert scale items.

To explore the relationships between variables, specific statistical tests were utilized. The
chi-square test of association was employed to determine whether a statistically significant
association existed between the level of internship experience and the likelihood of making or
reporting medical errors. The results of the chi-square test were evaluated using the p-value,
with a significance threshold set at 5% (p < 0.05). Additionally, the Gamma statistic was calcu-
lated to assess the strength and direction of the association between levels of experience and
the frequency of medical errors.

Moreover, correlation analysis was performed to examine the relationships between the
various subscales of the medical error scale. Pearson correlation coefficients were calculated to
determine the degree of linear association. These analyses were essential in understanding the
factors contributing to medical errors. The results of all statistical tests were meticulously inter-
preted to identify significant findings related to the frequency and types of medical errors, as
well as the factors that influence the likelihood of reporting errors.

Results

Out of 160, 131 participants completed the questionnaire. The age of participants in years and
their working experience in months are presented in Table 1. The mean age of participants
who participated in the study is 23.48 years, with a standard deviation of 0.80 years. The maxi-
mum and minimum ages are 22 and 27, respectively. The mean experience of participants in
the hospital is 3.15 months; the minimum and maximum are 1 and 12 months, respectively.

Table 2 shows the number and percentage of responses to the questionnaire questions.
Respondents were asked 43 questions in total.

Regarding the questions that have the highest answer of "Always". It is the most popular
answer, but the top questions are: Q1- I put the patient bell in an easy-to-reach place. After

Table 1. Demographic data of the participants.

Age in complete years Months of working in hospital
(Count 131) (Count 131)

Mean 23.48 3.15

std 0.80 2.54

min 22 1

max 27 12

https://doi.org/10.1371/journal.pone.0311681.t001
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Table 2. Errors in clinical application.

Questions | Questions Frequency Percent
number
Always |Never |Often |Rarely Sometimes Always Never Often |Rarely | Sometimes
Factor 1- Falls Q1. I put the patient bell in a place | 91 2 20 5 13 69.47 | 1.53 |15.27 |3.82 |9.92

where the patient can easily
reach

Q2. I always inform the patient to | 70 1 39 1 20 5344 076 |29.77 | 076 |15.27
call the nurse when she wants
to stand up.

Q3. I put pillows on the bed edges |71 3 28 4 25 5420 229 |21.37 |3.05 19.08
of agitated patients

Q4. I take unused materials from | 48 19 28 10 26 36.64 14.50 | 21.37 | 7.63 19.85
the patient room.

Q5. I always lock beds or 73 6 34 4 14 55.73 | 4.58 |2595 |3.05 10.69
wheelchairs when not using

Q6. I constantly monitor patients | 86 1 24 0 20 65.65 |0.76 |18.32 | 0.00 15.27
during transport and transfer

Q7. Patient companions tell the 49 2 40 6 34 3740 | 1.53 |30.53 | 4.58 25.95
nurse when they leave

Q8. If the patient gets up for the 83 4 23 5 16 63.36 | 3.05 |17.56 §3.82 12.21
first time, I will surely
accompany him

Q9. I visit a patient at risk of 73 4 30 4 20 55.73 | 3.05 |22.90 |3.05 15.27
falling frequently

Q10. I monitor the place if the floor |73 5 32 2 19 55.73 | 3.82 | 2443 | 153 14.50
is wet in patient rooms /
corridors

Q11. I monitor the patient after 74 6 19 6 26 56.49 | 458 |14.50 | 4.58 19.85
anti-hypertensive and sedative
medications

QI2. I inform patients and their 75 3 28 2 23 5725 229 2137 | 153 17.56
companions about the causes
and precautions of falls

(Continued)
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Table 2. (Continued)

Questions
number

Factor 3-Medication Q19.
Practices

Q20.

Q21.

Q22.
Q23.

Q24.

Factor 4-Care Practices | Q25.

Q26.

Q27.

Q28.

Q29.

Q30.

Q31.
Q32.

Factor 5- Q33.

Communication

Q34.

Q35.

Q36.

Q37.

Questions

Frequency

Always |Never |Often | Rarely  Sometimes

I administer the drug after I 90
have verified the patient’s id

I know the injection sites

and | 88

make the drug to the right

area

I do not prepare drugs
without checking the
physician order

I record my drug applications | 90

I prepare drugs accordingto | 90

aseptic technique in oral
application

drug

I prepare sterile drugs for 86

parenteral drug
administration

I monitor the local impact of | 73

my care practices

I monitor the systemic effects | 71

of my care practices

I check and verify the patient’s | 85
identity information in my

applications.

Immediately notify the

85

physician of any abnormal

conditions that I have
observed

Before application, I will

check | 92

if the tool / equipment I will

use is working correctly

Knows the effect of care
practices on the patient

I follow the patient regularly | 72

I perform patient monitoring | 85

"follow up" as needed

I share information about 84

patient care and results d
shift changes

I verify non-explicit requ
orders that may cause
problems

uring

ests/ 77

I record all information about = 79

the patient’s treatment to
nurse observation
Communicate patient’s
complaints / problems to

83

healthcare team members

immediately

I dispose of the materials
according to the color of
medical waste bins

74
the

2

20

22

18

19
22

25

34

39

32

33

24

28

34
27

23

29

36

34

36

4

15

17

26

17
14

17

23

18

10

10

14

17
13

16

21

13

12

18

Percent

Always |Never | Often

68.70

67.18

62.60

68.70
68.70

65.65

55.73

54.20

64.89

64.89

70.23

65.65

54.96
64.89

64.12

58.78

60.31

63.36

56.49

1.53

0.76

0.76
1.53

0.76

0.76

0.76

0.76

0.76

2.29

3.05
0.76

3.05

3.05

0.76

0.76

0.76

15.27

16.79

13.74

14.50
16.79

19.08

25.95

29.77

24.43

25.19

18.32

21.37

25.95
20.61

17.56

22.14

27.48

25.95

27.48

Rarely |Sometimes

3.05

2.29

3.05
2.29

3.05
3.82

11.45

12.98

19.85

12.98
10.69

12.98

17.56

13.74

10.69

12.98
9.92

12.21

16.03

13.74

(Continued)
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Table 2. (Continued)

Questions
number

Factor 6-Other Q38.

Controlled

Practices
Q39.
Q40.
Q4.
Q42.
Q43.

Questions Frequency Percent

Always |Never |Often |Rarely Sometimes Always Never Often |Rarely | Sometimes
I do not leave the medication | 84 4 23 2 18 64.12 | 3.05 |17.56 |1.53 13.74
with the patient to drink /
apply the medication.
I don’t apply the medication | 77 3 20 9 22 5878 |229 |1527 | 6.87 16.79
prepared by someone else to
the patient.
In case of oral medication, I 74 1 36 3 17 56.49 0.76 | 27.48 | 2.29 12.98
stay with him until he drinks
it.
I replace cannula / catheters 82 6 30 1 12 62.60 | 4.58 2290 |0.76 |9.16
for a vessel that fills 72 hours
I do not give under / high- 91 4 24 0 12 69.47 |3.05 1832 [0.00 |9.16
dose medication "abnormal
dose"
I do not use the device / tools | 88 3 23 2 15 67.18 229 |17.56 |1.53 11.45

that I do not know

https://doi.org/10.1371/journal.pone.0311681.t002

that Q15, I check the label information before applying blood or blood products. Also, Q19- I
administer the drug once I have verified the patient’s id. Q22: "I record my drug applications.
Q23- I prepare drugs according to the aseptic technique for oral drug application. Q29- Before
application, I will check if the tool/equipment I will use is working correctly. Last but not least,
Q42: "I do not give an "abnormal dose" of medication if it is under- or over-dosed."

Considering the questions with the highest "Never" answer, it is a small number, but it
needs to be taken into consideration. A number of these are: Q4- I remove unused materials
from the patient’s room, Q5- I lock beds and wheelchairs when not in use, Q11- I monitor the
patient after administering antihypertensive and sedative medications, Q17- I prepare blood
and blood products according to the procedure, and Q41- I replace cannulas and catheters
after 72 hours.

Based on the response chart, it was possible to determine the type of responses received
from respondents. The majority of responses are "Always". It is followed by "Often" and
"Sometimes". “Never” has the minimum number of responses as shown in Fig 1.

Table 3 represents the frequency and percentage of medical errors made and reported by
the interns. It can be seen that medical errors reported and made are same for both “Yes” and
“No” category. A total of 105 participants did not make any medical errors and did not report
them. Out of 131, 26 participants have made and reported medical errors.

In Table 4, the type of error made by participants is presented. Out of 26, one participant
has done mistake by mixing medications, five participants did needle sick injury, three had
given wrong dose, fifteen participants wrongly inserted canula, four has done wrong route
mistakes.

In Table 5, the association between the medical errors made by group of participants below
and above 4 months experience has been tested by applying chi-square test of association. The
obtained gamma value is 0.159. Also, the p-value is 0.631. Similarly, Table 6 shows the associa-
tion of reporting medical errors between groups having 4-months of experience below and
above it. The obtained p-value is 0.2706. It has been found that, there is no significant associa-
tion between the experience groups of interns’ in making and reporting medical errors for
P<0.05 i.e. 5% level of significance.
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Response chart

e \|\VayS e Never Often Rarely e Sometimes
Q42300 ) Q3.
Q41. Q4
Q38. Q7.
Q37. Q8.
Q36. Qo.
Q3s. Q10.
Q34. Q11.
Q33. Q12.
Q32. Q13.
Q31. Ql4.
Q30. Q1s.
Q29 Q1lse.

Q17.

Q1s.

Q19.
Q20.

3028003, qu2021

Fig 1. Response types for medical errors practices.

https://doi.org/10.1371/journal.pone.0311681.g001

The Descriptive of the sum of all the responses for each subscale out of 43 items: 12 items
in Factor 1-Falls, six items in Factor 2- Blood and Blood Products Transfusion, six items in
Factor 3-Medication Practices, eight items in Factor 4-Care Practices, five items in Factor 5-
Communication, and six items in Factor 6-Other Controlled Practices are TotalF1, TotalF2,
TotalF3, TotalF4, TotalF5, and TotalF6, respectively are presented in Table 7. Total score is
obtained by the sum of the scores of all the items which is further analyzed for the descriptive.
It shows that the mean score is 188. The median and mode are equal and their value is 192.
The interquartile range is 30.5, whereas the range is 172. The minimum score obtained is 43
and the maximum is 215.

Table 8 shows the descriptive for the mean value of scores obtained by dividing the total
score of each subscale category by the number of items in the subscale. The mean score lies in
between 1 and 5. The highest mean came with F3- Medication Practices. It gives imprison that
the students have a lot of information and have many regulations in internship about medica-
tion practices. Also, in most of hospitals the quality and continuous education units make reg-
ular seminars and workshops about medication practices for new nurses and intern.

While the lowest mean score of the nursing students on the factor is F1- Falls of the patient.
This may interpret as students had less information about falling and its sequences on the
patient and it needs to add to the study plan of the nursing department.

Table 3. Medical errors made and reported nursing intern students.

Frequency Percentage

No Yes No Yes
Did you make any medical errors? 105 26 80.15 19.85
Did you report any medical errors? 105 26 80.15 19.85

https://doi.org/10.1371/journal.pone.0311681.t003
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Table 4. Type of errors reported by students.

What is the type of error that you made? | Mix medication |Needle stickinjury |None | WrongDose | Wrong insertion of cannula | Wrong route
Frequency 1 5 103 3 15 4
Percentage 0.76 3.82 78.63 2.29 11.45 3.05

https:/doi.org/10.1371/journal.pone.0311681.t004

Table 5. Association between experience levels and making medical errors.

Did you make any medical errors? Yes No Association between the experience groups in making medical errors
Experience Less equal to 4 months 23 89 Gamma = 0.159, Chi-square = 0.23, p-value = 0.631
Greater than 4 months 3 16

https://doi.org/10.1371/journal.pone.0311681.t005

Table 6. Association between experience levels and reporting medical errors.

Did you report any medical errors? Yes No Association between the experience groups in reporting medical errors
Experience Less equal to 4 months 23 89 Gamma = 0.397, Chi-square = 1.2137, p-value = 0.2706
Greater than 4 months 3 16

https://doi.org/10.1371/journal.pone.0311681.t006
Table 7. The descriptive of total scores.

TotalF1 TotalF2 TotalF3 TotalF4 TotalF5 TotalF6 Total _ALL
N 131 131 131 131 131 131 131
Mean 50.6 26.6 26.7 355 22 26.3 188
Median 51 29 28 37 23 27 192
Mode 50 30 30 40 25 30 192
Standard deviation 7.67 4.65 4.22 5 3.27 4.18 24.9
Range 48 24 24 32 20 24 172
Minimum 12 6 6 8 5 6 43
Maximum 60 30 30 40 25 30 215
https://doi.org/10.1371/journal.pone.0311681.t007
Table 8. Descriptive statistics for mean scores across subscale categories.

MeanF1 MeanF2 MeanF3 MeanF4 MeanF5 MeanF6 Mean
N 131 131 131 131 131 131 131
Mean 4.22 4.43 4.45 4.43 4.41 4.39 4.36
Median 4.25 4.83 4.67 4.63 4.6 4.5 4.47
Standard deviation 0.639 0.774 0.704 0.624 0.654 0.696 0.579
Range 4 4 4 4 4 4 4
Minimum 1 1 1 1 1 1 1
Maximum 5 5 5 5 5 5 5

https://doi.org/10.1371/journal.pone.0311681.t008

The Friedman test result indicates a statistically significant difference between the mean
scores of the subscales (x*(5) = 53.1, p < 0.001).

To determine whether the intern is cautious of medical errors or not, the range was divided
between 43 and 215, i.e. 172 by 2, and considered that above 129 (43+172/2) and below 129
scores show that interns are cautious and not cautious, respectively. It has been found that
only one participant with a score of 43 is not cautious, whereas all others come under the
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Fig 2. Cautious of students toward medical errors.

https://doi.org/10.1371/journal.pone.0311681.9002

Table 9. Types of errors reported by nursing intern students.

Types of Error Frequency Percent
None 103 78.63
Wrong insertion of the cannula 15 11.45
Needle stick injury 5 3.82
Wrong Dose 3 2.29
Mix medication 1 0.76
Wrong route 4 3.05
Total 131 100%

https://doi.org/10.1371/journal.pone.0311681.t009

cautious intern category. The distribution of density of the Total ALL score obtained is pre-
sented in Fig 2.

The types of errors reported by the interns are presented in Table 9. Out of 131, 103 haven’t
reported any medical error. Whereas, 28 have reported their medical errors.

Discussion

This study aims to evaluate nursing students’ awareness of medical errors during their clinical
internship in Al- Ahsa and to identify the types of medical errors that occur during such
internship program. Nursing errors are defined as incorrect decisions, omissions, or actions
for which nurses are accountable, potentially leading to adverse consequences for the patient
[30]. The knowledge and experience acquired during nursing education play a critical role in
shaping students’ competence in ensuring and enhancing patient safety in care practices [31].
Nurses are essential members of the healthcare team, playing a pivotal role in patient care
due to their responsibilities and being the frontline who interact with the patients and address
their various needs [32]. The results revealed that the majority of the students consistently
responded with “always” to 43 scale questions with always addressing errors related to falls,
blood and blood products transfusion, medication practices, care practices, communication,
and other controlled practices. This outcome can be attributed to the fact that most students
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had sufficient practical experience, with a minimum of one month and a maximum of 12
months of clinical exposure.

In our study, the mean score of nursing students on the whole factor was 4.36, indicating a
high level of awareness about medical errors among intern nurses, thus reducing the likelihood
of errors. This observation could be attributed to the circumstances under which our study
was conducted after the COVID-19 pandemic in Saudi Arabia’s eastern region. Consequently,
collecting data from different universities proved to be challenging, which may have imitated
the generalizability of our study’s findings. On the whole scale, nursing students scored 188
out of 215. Based on the students’ mean scale sub-dimension scores, it was found that medica-
tion practices scored the highest. This can be explained by the fact that our students are
exposed to drug calculation in each semester starting from the basic course throughout their
education, and this aspect is further emphasized during their practice sessions with their clini-
cal instructors. Similarly, previous studies found that intern nursing students are unlikely to
make medical errors [31, 33].

In contrast, Bam (2021) found medication errors to be the most prevalent ME [34]. Medica-
tion errors has been associated with inadequate knowledge of procedures and lack of supervi-
sion in clinical settings [35]. Furthermore, despite undergoing pharmacology courses as part
of their undergraduate education, nursing students’ practical knowledge regarding pharma-
ceutical therapy application remains is inconsistent and unregulated [36]. Therefore, it is
imperative for educational authorities to incorporate techniques into the training program
aimed at mitigating potential adverse effects arising from pharmaceutical errors. Nursing stu-
dents should be thoroughly versed in the importance of administering the right medications
[37]. Opportunities for administering medication in a clinical context are not always consis-
tent and may vary depending on the facility and the guidelines of nursing program [38].

Falls of patients is the factor with the lowest score among nursing students. This can be
attributed to the fact that nursing students are educated about safety measures, including falls
prevention, only in the fundamental course. During their foundational nursing education,
nursing students receive instruction on patient safety, which includes fall prevention. How-
ever, the clinical training curriculum does not discuss falls or the risk of falls [39].

Our students ranked fall as the least important factor in our study. In contrast to our find-
ings, another study found medication errors to be the most common type of ME [40, 41]. For
example, a study conducted by Cooper in the USA found that both nurses and nursing stu-
dents expressed equal concern about errors, with nursing students more likely to report errors
if they posed a potential harm to patients.

Our data do not align with certain findings in the literature, such as Altuntas et al, (2019)
claim that nursing students tend to underestimate medical errors [42]. Moreover, another
study found that senior students commit more drug administration errors compared to youn-
ger students [43].

According to our findings, lower workloads and supportive work environments permit stu-
dents to provide nursing care without making medical errors. Additionally, in our study
worked exclusively morning shifts under the direct supervision of clinical instructors. The
study participants exhibited a low tendency to make medical errors, which is a positive finding
when considering strategies for enhancing patient safety procedures. Nursing students may be
particularly concerned about errors, and they tend to experience more anxiety when these
errors have the potential to cause harm to patients.

Similar to our findings, Musharyanti et al. (2019) [44], suggested that inadequate role mod-
els and inadequate supervision contribute to medication errors. Additionally, a lack of knowl-
edge regarding safety and its integration into nursing education was found to be associated
with medical errors and compromised patient safety [45].
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However, our study results do not in align with those of studies conducted in several other
countries. One study suggested that a lack of training on medication safety during the preclini-
cal phase prevented students from fully understanding their role in medication safety. Nursing
students may struggle to bridge the gap between theoretical knowledge of patient safety and its
practical application in clinical settings [46]. Similarly, an Iranian study found that there was
no follow-up patient safety training after the first semester, which hinder the development of
necessary safety skills [47].

The current study shows that the majority of students reported no medication errors during
their clinical practice. However, most of them did not report errors when they occurred. The
most commonly reported error was the incorrect insertion of a cannula, while was the least
common was mixing medications. Additionally, there was no significant association between
the interns’ experience levels and the likelihood of making or reporting medical errors. These
findings align with Alser et al. (2020), who also found no significant association between years
of experience or gender and students’ attitudes toward patient safety [20].

The present study aligns with Birgili & Sahin, (2019), who reported that nursing students’
tendencies to make medical errors were low [32]. Abukhalil et al. (2022) supported our find-
ings, revealing differences in healthcare professionals’ awareness of medication errors. The
study highlights the importance of implementing appropriate policies to educate healthcare
professionals about medication errors. To further enhance drug safety, a national medication
error reporting system and regulatory framework should be established [48]. Aljadhey et al.
(2016) found that adverse events were common in Saudi hospitals, particularly in ICUs, where
they contributed to significant morbidity and mortality [13]. Future research should focus on
identifying and evaluating interventions aimed at reducing medication-related harms. Addi-
tionally, nursing curriculum should place greater emphasis on increasing students’ awareness
and knowledge of adverse drug events during their clinical practice, equipping them to provide
safe patient care in their future careers.

Biresaw et al. (2020) reported that factors as age, level of education, working experience,
training on patient safety, and information provided during continuing education were signifi-
cantly associated with nurses’ knowledge regarding patient safety [49]. Hospitals must con-
tinue to assess the perceived barriers among nurses using questionnaires such as the MER
Barriers and work towards fostering a culture that encourage better reporting. Innovative
methods are needed to engage nurses in discussions about the relationship between error
reporting, performance improvement and patient outcomes [50]. Safarpour et al (2017)
reported that, although nursing students had a positive attitude toward reporting medical
errors, their knowledge to medical errors and reporting procedures was limited [51].

Alrabadi et al. (2021) emphasize that nurses are central to the clinical environments, and
must work collaboratively as an integrated team to reduce the likelihood of medication errors
[52]. To achieve this, it is crucial to systemize protocols, standardizing procedures, adhering to
the “five rights” of medication administration, ensuring thorough documentation, maintain-
ing open communication, disclosing medications to patients. Additional measures include
improving labeling and packaging format, optimizing the work environment, reducing work-
load, minimizing distraction, addressing system faults, enhancing job security for nurses, and
fostering a blame free culture.

Limitation and recommendations

Self-administered survey surveys are often considered a limitation due to the potential for
biased question interpretation. Additionally, the restriction to data collection from a single
region which may have imitated the generalizability of our study’s findings. Nonetheless,
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identifying strategies and prevention measures for this context can be facilitated by under-
standing the experiences of students from different settings. Furthermore, there is a need for
future research endeavors, such as interventions aimed at enhancing nursing students’ aware-
ness of medical errors or investigating the impact of clinical supervision on error prevention.
These initiatives will advance knowledge about practical strategies for enhancing patient safety
in nursing practice and education.

Implications for practice

The findings of this study can be instrumental in developing and implementing educational
programs tailored for nursing interns to address medical errors. These programs can improve
interns’ understanding of medical errors, their associated risk, and preventative measures. The
study’s conclusions underscore the importance of developing and evaluating initiatives aimed
at augmenting interns’ awareness of medical errors to improve patient safety. Furthermore,
this research holds the potential to inform evidence-based clinical patient safety practices and
policy decisions, contingent upon the incorporation of certain methodological and presenta-
tion improvements.

Conclusion

The study found that nursing students demonstrate a low likelihood of committing medical
errors. This finding is promising for the development of patient safety procedures. Students
may also be concerned about errors, and they are more likely to be fearful when errors can
harm patients. Nurses must implement medication safety in clinical settings in order to
achieve professional competency in the future. In terms of nursing education, the results of
this study can be interpreted positively

Relevance to clinical practice

It highlights how crucial it is to establish a safety culture early in nursing education. Nurses, as
a healthcare professional, play an essential role in the implementing and maintaining medica-
tion safety in clinical settings. The positive interpretations of these findings have for nursing
education emphasizes the possibility of helping nursing students in developing a safety-ori-
ented mindset. This, in turn, contributes to shaping a future workforce that prioritizes patients’
needs and reduces the likelihood of medical errors.
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