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Abstract
Background  Patient safety (PS) is a core competency for registered nurses. However, there is a gap between the PS 
competence of nursing students and their clinical experience in PS. This study explored the effect of PS competence 
levels on the occurrence of adverse events (AEs) among nursing master’s students in China.

Methods  A sequential mixed methods design was used, with a purposive sample across seven colleges. A total of 
327 graduate nursing students, aged 22 to 38, participated in the survey, and 15 participated in qualitative interviews. 
The Health Professional Education in Patient Safety Survey (H-PEPSS) assessed the students’ competence levels in PS. 
The respondents also reported any AEs that they had been involved in over the past year.

Results  A total of 78 AEs occurred in the past year, with 17.7% of the participants involved 1 to 3 AEs. The most 
common AEs were medication administration errors (30.77%) and improper use of medical equipment/supplies 
(28.20%). Students acquired more competencies from the clinical setting than from the classroom setting. Three 
competencies learned from classroom settings were associated with clinical AEs: low clinical safety skills [OR = 0.61], 
inappropriate identify, response to and disclosing AE and close calls [OR = 0.454], and low confidence in working in 
teams with other health professionals [OR = 2.168]. Qualitative data analysis revealed five themes: recognizing AEs, 
reducing harm by addressing immediate risks to patients and others involved, promoting safe medication and clinical 
practice, managing members’ authority and team dynamics, and dealing with inter-professional conflict.

Conclusions  The quantitative and qualitative data align, supporting the enhancement of students’ PS competence.
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Background
The Institute of Medicine defined patient safety (PS) as 
“the prevention of harm to patients.” Competence in PS 
is essential for all healthcare providers, as technologies 
and patients’ conditions rapidly evolve [1]. Evidence has 
shown that hospitals in low- and middle-income coun-
tries account for 134  million adverse events (AEs) and 
2.6 million deaths annually, with human factors being the 
leading cause of most AEs [2]. Since the releases of the 
‘To Err is Human’ report [3], there has been an improve-
ment in the quality of care and PS. However, progress in 
implementing quality improvement and PS education in 
schools is still slow or inconsistent with clinical practice 
[4]. If healthcare-related students are not adequately pre-
pared in PS skills during school, it may increase the cost 
of clinical training. World Health Organization (WHO) 
emphasized that PS principles should be essential to 
educational and clinical training for all healthcare pro-
fessionals. According to a recent study, educating nurs-
ing students on PS can partially improve their long-term 
competencies in the PS area [5]. Chinese nurses are vital 
in maintaining PS, like their counterparts worldwide. 
While they are not authorized to make diagnoses or write 
prescriptions, they are essential in coordinating PS activi-
ties. Especially they play a crucial role in preventing near 
misses and errors in prescribing and administering medi-
cation, minimizing instances of missed nursing care, and 
enhancing the safety of surgical procedures [6].

A previous study advocated that advanced nurses with 
master’s level education might lead to better professional 
teamwork and patient outcomes [7]. According to the 
Essentials of Baccalaureate Education for Professional 
Nursing Practice, nurses who have completed a master’s 
degree program must possess the necessary skills to pro-
vide high-quality care and to ensure PS [8]. They should 
also have sufficient knowledge to identify potential safety 
hazards and the confidence to safeguard patients from 
harm or injury [9–11]. In China, all nursing master’s pro-
grams are three years long. Moreover, these programs 
implement a standardized curriculum [12]. Chinese 
nursing educators focus on enhancing students’ clinical 
competencies. However, there is a lack of explicit atten-
tion given to the area of PS [13]. Most nursing schools 
concentrate only on specific issues, such as safe medica-
tion or fall prevention. They neglect the broader concepts 
of PS principles [14]. This situation has led to reconsider-
ing the primary purpose of advanced nursing education 
[15]. Recently, there has been an increasing emphasis 
on the required knowledge, skills, attitudes, and behav-
iors related to PS. However, studies have shown that PS 
training is not uniform in nursing education [16]. There-
fore, merely teaching nursing students the WHO Surgical 
Safety Checklist would not be enough to reduce AEs. It 
is important to develop PS competencies among nursing 

students, particularly in the master’s program. Therefore, 
urgent action is required to promote personal and multi-
professional attributes [1].

Theoretically, possessing knowledge and skills in PS 
should help reduce errors. However, studies have shown 
that a significant number of nursing interns (ranging 
from 17 to 53.2%) [17] and 40% of newly recruited nurses 
[18] in China have experienced errors. The previous 
educational system in China did not adequately prepare 
nursing students with the necessary expert knowledge 
base, complex decision-making skills, and clinical com-
petencies required for PS practice. It remains unclear 
whether errors in PS are a result from shortcomings in 
classroom learning or clinical practice, due to the lack 
of a structured PS curriculum and limited research in 
this area [19]. Previous studies found that students can 
develop PS competence through both classroom instruc-
tion and clinical practice. However, the Health Profes-
sional Education in PS Survey (H-PEPSS) identified 
weaknesses in current nursing curricula related to PS 
[19–21]. The New Era report has proposed guidelines 
for strengthening academic partnerships and integrat-
ing them into healthcare systems [8, 22]. It is essential to 
connect classrooms and clinical settings to better coordi-
nate education and healthcare systems, enhance student 
learning, and ensure PS [14].

The importance of providing master’s students with 
improved preparation in PS competencies has been rec-
ognized, as they are expected to take on a leading role in 
ensuring the safety of the healthcare system. The current 
study used a mixed-methods design to incorporate PS 
competencies from the Quality and Safety Education for 
Nurses (QSEN) project into teaching practice at the mas-
ter’s level. This study aimed to (1) describe and compare 
the confidence level of PS knowledge and competence 
levels acquired in both classrooms and clinical settings; 
(2) describe the breadth of addressing PS issues in health 
professional education and the comfortable level of talk-
ing about PS issues; (3) explore the impact of PS compe-
tence on errors.

Methods
The study utilized a mixed-methods approach, an explan-
atory sequential design [23]. The first phase of the study 
used a quantitative (QUAN) approach to confirm the 
association between PS competence and AEs. In the 
second phase, a qualitative (QUAL) approach was used, 
involving semi-structured interviews with a small group 
of students to gain a deeper understanding of the phe-
nomenon being studied and further validate the QUAN 
data findings. The Institutional Review Board approved 
the study at the research sites.
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Study participants
The first phase of the study involved a web-based survey 
conducted in seven colleges located in Central and East-
ern China from September 2021 to January 2022. The 
survey targeted students who were currently enrolled in a 
three-year master’s nursing program and had been work-
ing in a clinical setting for over a month. We invited all 
363 master nursing students to participate in the study, 
and 327 of them responded and completed the survey. 
All participants signed an electronic informed consent 
before taking part in the study. In the second phase, we 
based on the mean of the confidence level of PS com-
petence, we identified potential qualitative interviewees 
from both low- and high-scored groups. Data collection 
and content analysis were conducted simultaneously, and 
interviews stopped when data saturation was reached.

Measurements
The study gathered QUAN data from participants using 
standardized questionnaires, which including their 
demographics (age, gender, and academic year), PS con-
fidence levels, and AEs experienced within the past year. 
The Health Professional Education in Patient Safety Sur-
vey (H-PEPSS) [24], a psychometric sound instrument, 
was used to measure the participants’ confidence level of 
PS competence. The H-PEPSS is a 31-item, 5-point Lik-
ert-type scale and includes the following three Sect. [20]:

1) Learning about specific PS content areas (20-item, 
seven dimensions) in both classroom and clinical settings, 
which includes six dimensions of PS competence (16-
item) and one dimension of clinical skills (4-item). The 
16-item PS competence emphasized six areas: contribute 
to a culture of patient safety (3 items), work in teams for 
PS (3 items); communicate effectively for PS (3 items), 
manage safety risks (3 items), optimize human and 

environmental factors (2 items), and recognize, respond 
to and disclose AEs and close calls (2 items).

2) How broader PS issues are addressed in health pro-
fessional education (7-item).

3) Comfort speaking up about PS (4-item).
Responses are rated on a 5-point Likert-type scale from 

1 (strongly disagree) to 5 (strongly agree), with a ‘don’t 
know’ option (score = 0). Higher scores indicated greater 
perceived PS competence. The percentages of respon-
dents who agreed (agree/strongly agree, > 3.5) for each 
item were compared between classroom and clinical 
learning settings [20].

The Chinese version of H-PEPSS was not available. 
Therefore, the third author (QW) sought permission 
from the tool’s original developers to translate it into 
Chinese. A team was established to do the translation 
using translation theory [25] and the recommended 
cross-cultural research procedures [26, 27] to forward- 
and backward-translate the H-PEPSS. This was done to 
ensure that the original and target language had the same 
meaning and content equivalence. In a previous study, 
Cronbach’s alphas for the seven dimensions in the con-
tent areas ranged from 0.81 to 0.85 [28]. In the current 
study, the range was from 0.85 to 0.91.

The participants reported AEs according to the crite-
ria established by the Chinese Hospital Association [29]. 
These AEs can be classified into four categories: (a) severe 
AE, which includes unexpected death or permanent loss 
of physical function not resulting from the natural dis-
ease process; (b) moderate AE, which refers to dysfunc-
tion caused by medical treatments rather than the disease 
itself; (c) mild AE, which refers to errors occurred do not 
cause harm the patient or can be fully recovered without 
any treatment; and (d) near miss, which refers to errors 
that were detected in time and did not result in harm to 
the patient. Each nursing student filled out the AEs and 
safety risks that they have personally experienced or wit-
nessed, either identified or anonymously.

For the qualitative study, an inquiry was conducted 
through individual interviews. The inquiry focused on 
three main aspects: personal experiences with AEs, the 
impact of PS competence on AEs occurrence, and the 
factors that influence perceived PS competence. Table 1 
details the sub-questions that were used to guide the 
study.

Data collection and analysis
The Student Union of the School of Nursing sent recruit-
ment emails through WeChat, a typical social media in 
China. Potential participants were informed that whether 
they took part in the study or not, they wouldn’t lose 
any benefits as students at the school, and completing 
the questionnaire was completely voluntary. Informed 
consent and a link to the questionnaire were sent from 

Table 1  Nursing students’ semi-structured interview: topics and 
sub-questions
Topics Sub-questions
Last experiences 
with personal AEs

Describe the event?
What is the impact of AEs on yourself, physically 
and mentally?

Impact of PS 
competence on 
occurring AEs

Could you handle the situation and your actions?
What was the reaction of your team?
What is the impact of PS competence on your 
AE’s experience and patient care?

Aspects that influ-
ence perceived PS 
competence

What are the circumstances that you perceive PS 
competence in the classroom and clinical setting?
How do these circumstances occur?
Does certain someone (teacher, classmate, col-
league…) has a particular role in such a situation?
In your opinion what is acceptable PS training 
and what is the lacking?
How do you cope situations when your perceive 
the lacking of PS competence?
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a secure online platform called Wenjuanxing, a popular 
online survey platform in China. Demographic informa-
tion and questionnaire data were stored separately to 
ensure anonymity and confidentiality. All interviews were 
audio-recorded for further data analysis.

Quantitative data were analyzed using the SPSS 24.0 
version. Categorical data were dummy-coded, and 
all data were evaluated to ensure they met statistical 
assumptions. The participants were divided into two 
groups based on self-reported AEs: those who experi-
enced an event and those who did not. Descriptive sta-
tistics were used to describe sample characteristics and 
significant variables. The chi-square test and t-test were 
used to explore the differences between those who expe-
rienced AEs and those who did not. The correlation test 
examined the associations between the outcome variable 
(self-reported AEs) and independent variables. Finally, 
the binary logistic regression model was used to analyze 
the variables that were found to be significantly associ-
ated with the outcome variable.

Qualitative data were analyzed using descriptive the-
matic analysis. The data collection and analysis were 
conducted simultaneously. The codebook was developed 
iteratively, and the final codes were confirmed before 
completing the final analysis. The entire research team 
reflected on the results and discussed the data rearrange-
ment under different themes using NVivo 10 software. 
Each quote was individually reported in the results Sect. 
[30].

Results
Quantitative study: model confirmation
Sample characteristics
Three hundred sixty-three students enrolled in nursing 
master’s programs from 7 schools were recruited for the 
study. Out of these, 327 students (90.1%) participated in 
the online survey (Table 2). The participants’ ages ranged 
from 22 to 38 years, with a mean of 24.97 (SD = 3.41). 
Most participants were female (83.8%), and about 17.7% 
reported experiencing 1 to 3 AEs in the past year. A total 
of 78 AEs were reported, including inappropriate medi-
cation administration errors (n = 24, 30.77%), issues with 
medical equipment and supplies (n = 22, 28.20%), fall/
drop from bed (n = 10, 12.82%), intravenous infiltration 
(n = 8, 10.26%), pressure injuries (n = 5, 6.41%), scalds 
(n = 4, 5.13%), tube detachments (n = 4, 5.13%), and aspi-
ration (n = 1, 1.28%).

Self-reported confidence in PS competence
The confidence levels of PS knowledge acquired in 
classroom and clinical settings are detailed in Table  3. 
Students reported the highest levels of confidence in 
understanding human & environmental factors (89.6% in 
the classroom and 87.8% in clinical settings), followed by 
communicating effectively (88.4% in the classroom and 
86.5% in clinical settings). The lowest confidence levels 
were observed in recognizing, responding to, and disclos-
ing AEs and close calls (68.8% in the classroom and 71.6% 
in clinical settings). Notably, the classroom learning of 
clinical safety skills, working in teams with other health 
professionals, and managing safety risks were statistically 
significantly lower than in clinical settings.

Regarding the broader PS issues included in the current 
education (Table  4), most students (78.6%) agreed that 
timely reporting of AEs can help in reducing the recur-
rence of adverse PS events. Additionally, over half of the 
students (63%) also agreed that their preceptors handled 
PS issues similarly. In terms of speaking about PS issues 
(Table 4), most students (78%) expressed that they were 
afraid of facing disciplinary action if they made a serious 
mistake. Furthermore, 61.2% of students reported dif-
ficulties questioning those with higher authority, which 
could be attributed to the Chinese culture of respect for 
seniors.

Factors affecting nursing student’s AEs
Tables 2 and 3 present a bivariate analysis with six vari-
ables. The binary logistic regression model analysis 
(Table 5) included three variables in the final model and 
an acceptable Nagelkerke R-squared value of 0.32. The 
likelihood of AEs occurring depends on the lower abil-
ity to practice clinical safety skills (odds ratio [OR] = 0.61; 
95% confidence interval [CI], 0.374 ~ 0.997) and to 
identify, respond to, and disclose AE and close calls 

Table 2  Demographic characteristics of master nursing students 
(N = 327)
Variable Mean±SD/ 

N (%)
With AEs* 
(n = 58)
Mean±SD/ 
n (%)

Without AEs 
(n = 269)
Mean±SD/ 
n (%)

p

Age (years) 24.97±3.41 23.48±2.30 25.29±3.52 0.000*
Gender
  Female
  Male

274 (83.8)
53 (16.2)

48 (82.8)
10 (17.2)

226 (84.0)
43 (16.0)

0.814**

Academic year
  1st
  2nd
  3rd

113 (34.6)
116 (35.5)
98 (30.0)

36 (62.1)
18 (31.0)
4 (6.9)

77 (28.6)
98 (36.4)
94 (34.9)

0.000***

Schools 0.000***
  1
  2
  3
  4
  5
  6
  7

32 (9.8)
48 (14.7)
58 (17.7)
47 (14.4)
46 (14.1)
68 (20.8)
28 (8.6)

0 (0)
2 (3.4)
5 (8.6)
8 (13.8)
10 (17.2)
28 (48.3)
5 (8.6)

32 (11.9)
46 (17.1)
53 (19.7)
39 (14.5)
36 (13.4)
40 (14.9)
23 (8.6)

The t-test (*), Chi-square test (**), and Fisher’s exact test (***) were used with the 
significance level (p) of < 0.05
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(OR = 0.454; 95% CI, 0.228 ~ 0.903). Additionally, lower 
perceived confidence in working with other health pro-
fessionals in teams (OR = 2.168; 95% CI, 1.077 ~ 4.366) 
increased the likelihood of AEs happening.

Qualitative study: semi-structured interviews
Fifteen female interviewees, who were first to third-year 
students, participated in the study. Their age ranged 
between 22 and 28 years (Mean = 24.33, SD = 1.63). Only 
26.67% of them had clinical working experience after 
completing their undergraduate degree, which ranged 
from 6 to 24 months before they started their graduate 
study.

During the QUAL study, 34,644 words were transcribed 
from interviewees’ contents. Only the transcribed texts 
relevant to the study purpose were extracted and used 
as the “reference point” or analysis unit. The “tree nodes” 
were established by analyzing the association among 
“free nodes.” The interview content was divided into 110 
analysis units, all related to PS competence. These units 
formed five themes, which were (1) recognizing AEs, (2) 
reducing harm by addressing immediate risks to patients 
and others involved, (3) promoting safe medication 
and clinical practice, (4) managing team dynamics and 
authority differences, and (5) dealing with inter-profes-
sional conflict.

Theme 1  Recognizing AEs.
All participants expressed they lacked knowledge about 
AEs, near misses, and how hospitals deal with the events, 
as the school did not provide the related information.

“Neither undergraduate nor the graduate students 
have systematically learned relevant knowledge or 
participated in relevant training during the school 
stage (Interviewee 3).”

Table 3  Patient safety competence in different learning settings and different groups (N = 327)
Variable Mean±SD p* With AEs

(n = 58)
Without AEs
(n = 269)

p* Agreement
N (%)

p**

Clinical safety skills Class 4.24 ± 0.84 0.020 4.02 ± 0.94 4.29 ± 0.71 0.025 269 (82.3) 0.056
Clinical 4.34 ± 0.68 4.29 ± 0.98 4.35 ± 0.59 0.524 283(86.5)

Work in teams with other
Health professionals

Class 4.09 ± 0.78 0.016 4.01 ± 0.95 4.15 ± 0.71 0.046 238 (72.8) 0.269
Clinical 4.18 ± 0.68 4.17 ± 0.95 4.18 ± 0.60 0.914 251 (76.8)

Communicating effectively Class 4.40 ± 0.71 0.109 4.38 ± 0.97 4.41 ± 0.64 0.763 289 (88.4) 0.440
Clinical 4.36 ± 0.67 4.38 ± 0.99 4.35 ± 0.58 0.787 283 (86.5)

Managing safety risks Class 4.12 ± 0.74 0.006 3.99 ± 0.96 4.14 ± 0.69 0.165 247 (75.5) 0.205
Clinical 4.22 ± 0.71 4.19 ± 1.01 4.22 ± 0.63 0.756 266 (81.3)

Understanding human &
environmental factors

Class 4.34 ± 0.65 0.602 4.22 ± 0.97 4.37 ± 0.56 0.108 293 (89.6) 0.430
Clinical 4.33 ± 0.66 4.32 ± 1.00 4.33 ± 0.56 0.935 287 (87.8)

Recognized, respond to and disclose
adverse events and close calls

Class 4.11 ± 0.66 0.443 3.94 ± 0.90 4.15 ± 0.59 0.033 225(68.8) 0.466
Clinical 4.13 ± 0.65 4.03 ± 0.97 4.15 ± 0.56 0.213 234 (71.6)

Culture of safety Class 4.26 ± 0.65 0.171 4.14 ± 0.97 4.28 ± 0.56 0.120 268 (82.0) 0.719
Clinical 4.22 ± 0.66 4.12 ± 0.99 4.25 ± 0.57 0.189 269 (82.3)

The t-test (*) and Chi-square test (**) were used with the significance level (p) of < 0.05

Table 4  Broader aspects of patient safety and comfort in 
speaking up about patient safety (N = 327)
Variable Mean±SD Agree-

ment 
N (%)

How broader PS issues are addressed in health 
professional education
1. As a student, my scope of practice was very 
clear to me

3.73 ± 0.68 225 
(68.8)

2. There is consistency in how patient safety 
issues were dealt with by different preceptors in 
the clinical setting

3.61 ± 0.74 206 
(63.0)

3. I had sufficient opportunity to learn and inter-
act with members of interdisciplinary teams

3.61 ± 0.75 215 
(65.7)

4. I gained a solid understanding that report-
ing adverse events and close calls can lead to 
change and can reduce reoccurrence of events

3.86 ± 0.65 257 
(78.6)

5. Patient safety was well integrated into the 
overall program

3.76 ± 0.62 240 
(73.4)

6. Clinical aspects of patient safety (e.g. hand 
hygiene, transferring patients, medication 
safety) were well covered in our program

3.84 ± 0.64 255 
(78.0)

7. “System” aspects of patient safety were well 
covered in our program

3.79 ± 0.66 250 
(76.5)

Comfort speaking up about patient safety
1. If I see someone engaging in unsafe care 
practice in the clinical setting, I feel I can ap-
proach them

3.83 ± 0.70 247 
(75.5)

2. If I make a serious error I worry that I will face 
disciplinary action

3.90 ± 0.73 255 
(78.0)

3. It is difficult to question the decisions or ac-
tions of those with more authority

3.56 ± 0.82 200 
(61.2)

4. In clinical settings, discussion around adverse 
events focuses mainly on system-related issues, 
rather than focusing on the individual(s) most 
responsible for the event

3.79 ± 0.73 240 
(73.4)
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Only 26.67% of the interviewees accurately define near 
misses. After defining near misses, 66.67% said it should 
be taught in the classroom. However, they also felt that 
collecting near misses is challenging due to the hospital’s 
lack of a concise principle.

“The hospital’s requirements for reporting near 
misses are vague, and no dedicated reporting system 
exists. There are barriers in the educational system 
due to the lack of cases. (Interviewe13)”.

Theme 2  Reducing harm by addressing immediate risks 
to patients and others involved.

All interviewees stated the need to report AEs to the 
nurse manager responsible for handling them. However, 
classroom and clinical settings lack instruction on how to 
deal with the incident and cope with AEs.

“ I hung up a wrong infusion bag once, and the 
patient’s wife found it. Fortunately, the medicine 
ingredients were the same and did not cause any 
damage to the patient. The nurse manager helped 
me explain the situation to the patient and his wife 
and taught me a lesson. I felt very sad(Interviewee 
2).”
 
“The faculty member told us not to give the wrong 
medicine, but besides checking, I didn’t know what 
else to do, and I was very worried that I would make 
a mistake (Interviewee 5).”

All interviewees suggested that classroom training should 
be conducted on patient safety and risk management.

“As a graduate student, I have a nurse’s license, but 
I’m not a staff nurse in the hospital. The nursing 
faculty members worried we might make mistakes, 
prohibiting us from some practices. I understand 
this, but I will work in the clinic eventually. Can the 
school provide training on preventing AEs before our 
clinical practicum? (Interviewee 9)”.
 
“I think we should collect some AE cases and do case 
studies in the classroom (Interviewee 1).”
 
“Books related to preventing AEs are hard to find in 
school libraries (Interviewee 11).”
 
“I have been working in clinical for two years. Nurses 
may make mistakes in their daily work. I want to 
improve my ability to prevent the occurrence of AEs, 
so I am applying for postgraduate study. However, 
there is a lack of teaching materials and training in 
the nursing field to prevent AEs (Interviewee 15).”

Theme 3  Promoting safe medication and clinical practice.

All the interviewed graduate students indicated that the 
requirements for hand hygiene and infection control 
have increased in schools and hospitals since the out-
break of COVID-19. However, 66.67% of the interview-
ees expressed their desire to improve their knowledge 
of safe medication practices and clinical practice in the 
classroom, especially for using specialized medications 
and medical equipment. Additionally, they suggested that 
the HIS system should introduce extensive data analysis 
related to PS, and more online learning resources and 
tools should be added to support their education.

Table 5  Association between patient safety competence and occurring AEs (N = 327)
Model term Estimate SE Wald P OR 95% CI
Clinical safety skills (class) -0.494 0.250 3.892 0.049 0.610 0.374–0.997
Work in teams with other
health professionals (class)

-0.774 0.357 4.695 0.030 2.168 1.077–4.366

Recognized, respond to and
disclose adverse events
and close calls (class)

-0.789 0.351 5.060 0.024 0.454 0.228–0.903

Age -0.110 0.078 2.001 0.157 0.896 0.769–1.043
Academic year 3.583 0.167
  Academic 1st year = 1 1.326 0.701 3.580 0.058 3.768 0.953–14.888
  Academic 2nd year = 2 0.996 0.636 2.450 0.118 2.708 0.778–9.425
Schools 10.999 0.088
  School = 1 -20.036 6747.643 0.000 0.998 0.000 0.000
  School = 2 -1.002 0.953 1.106 0.293 0.367 0.057–2.377
  School = 3 -0.723 0.744 0.943 0.331 0.485 0.113–2.087
  School = 4 -0.070 0.728 0.009 0.924 0.933 0.224–3.882
  School = 5 -0.156 0.696 0.050 0.823 0.856 0.219–3.348
  School = 6 0.821 0.621 1.743 0.187 2.272 0.672–7.679
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“I learned about medication safety in my under-
graduate program. My teacher emphasized the 
“three checks and eight rights.” I did not learn in-
depth in the postgraduate program. Currently, the 
nursing field is exploring the issue of improving PS 
based on the big data from the HIS system. Can the 
faculty members focus on this aspect in classroom 
teaching?” (interviewee6).

In China, there are two methods to prevent medication 
errors: the “three checks” and the “eight rights.” Accord-
ing to the Chinese nursing practice standard, the “three 
checks” methods involve checking medication before, 
during, and after preparation. The “eight rights” method 
ensures that the right patient, correct bed number, 
proper medication, right dose, right route, right concen-
tration, right time, drugs, and disposable medical sup-
plies are used within their expiry date.

“My specialty is adult intensive care, but I went 
straight to graduate school after my undergraduate 
degree and had no experience working in the spe-
cialty area. There are many devices in the ICU, such 
as ventilators, infusion pumps, monitors, etc., and 
I just tagged along with the clinical faculty to learn 
how to use them, but as soon as I heard the alarm, I 
was scared.“(Interviewee 4).
 
“My major is pediatric nursing. When I was rotat-
ing in the NICU and PICU, I was especially worried 
that the doctor prescribed the wrong orders. Some 
doctors would miscalculate the drug dosage. Can the 
school provide online learning resources and tools to 
facilitate our access to and knowledge of drug dos-
age?” (Interviewee 12).

Theme 4  Managing team dynamics and authority 
differences.

How team dynamics and authority/power are taught in 
classrooms differs significantly from the clinical situation. 
The nurse manager’s leadership style greatly influences 
how students handle errors, including near misses.

“In my opinion, although the teachers and the nurse 
managers advocated active reporting AEs, it is dif-
ficult to do it in the clinic, and the attitude of the 
nurse manager determines everything (Interviewee 
11).”
 
“In the hospital where I worked before, whenever 
there was an error, the nurse manager usually criti-
cized, instead of seeking the causes with the nurse, 

which was different from what the teacher said in 
the classroom (Interviewee 14).”
 
“It’s very difficult to be anonymous and confidential 
if there is a mistake in the department. If there is no 
damage to the patient, I won’t report it because it 
will affect my grades when I finish my clinical rota-
tion. If AEs were reported to the nursing department, 
I can’t have a job offer in this hospital(Interviewee 
10).”

Many students find it challenging to handle excessive 
work when working in teams. Moreover, they worry 
about any occurring AEs in teamwork.

“Sometimes, the stress from studying and my work-
load is so overwhelming that I must express my 
feelings and lose my energy simultaneously. I worry 
about insufficient sleep and causing AEs (Inter-
viewee 4).”
 
“In the classroom, the teacher only told us that col-
laborating with colleagues and other healthcare 
workers was supportive and helpful to prevent AEs, 
but I don’t know how to do it. Sometimes the more 
you do it, the more mistakes you get (Interviewee 7).”
 
“In the clinical setting, the excessive workload is 
unacceptable, and teamwork is compromised (inter-
viewee 12).”

Theme 5  Dealing with inter-professional conflict.

Interviewees expressed that interdisciplinary meetings 
were essential to ensure nurses have access to accurate 
patient information and care requirements.

“Competent physicians proved clear medical orders 
and communication (interviewee 10).”

Accurate communication was essential within the team 
and at the patient safety management level, except for 
AEs that occurred.

“When an AE occurred, it’s all the nurse’s fault. I 
don’t know how to express my opinions or reflections 
to others. However, when I consider patient safety 
and quality of care, I report AEs (interviewee 6).”
 
“The nurse administrators do not always listen and 
respond to nurses’ concerns about conflict with other 
healthcare workers (interviewee 10).”
 
“Calls for help must be answered; nurses never com-
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plain, but when nurses call for help, the hospital 
management level should pay attention (interviewee 
15).”

Discussion
This study used mixed methods to explore the PS of nurs-
ing master’s students in PS and its impact on errors. The 
key points of the study findings are discussed below.

Knowing environmental risk factors can assist students in 
preventing errors
In the current study, participants reported feeling most 
confident in their understanding of human & environ-
mental factors in both classroom and clinical settings. 
This contrasts with previous surveys of undergraduates 
in Saudia Arabia and Canada, which showed that the 
students were more confident in clinical safety skills and 
effective communication in PS [31, 32]. These variations 
may be attributed to different educational systems. It 
is important to note that AEs can be caused by human 
errors, systematic errors, or both. Some AEs can be pre-
vented, while others cannot. Therefore, it is important to 
identify the factors that cause preventable and non-pre-
ventable errors, and then customize education and train-
ing programs accordingly.

Students reported having the least confidence in recog-
nizing, responding to, and disclosing AEs and close calls in 
both classroom and clinical settings. This is similar to a 
previous study conducted among undergraduate students 
in China [21], and it significantly affects the prevention 
of AEs. The QUAL data confirmed the importance of 
standardized training in recognizing and dealing with 
near misses and AEs. Especially after the COVID-19 
pandemic, PS became even more important. It is recom-
mended that PS training be integrated into the nursing 
education curriculum, starting from undergraduate stud-
ies and continuing through postgraduate training and 
clinical practice. Moreover, it should be a lifelong learn-
ing process for nurses.

Non-blaming culture should be improved through a 
combination of classroom and clinical learning
When discussing PS, students often hesitate to speak 
out as they fear being punished if they make a serious 
mistake. In China, hospitals lack a safety culture that 
encourages non-punitive responses to errors and pro-
vides minimal organizational support at all levels. This 
underscores the significance of mutual respect and the 
implementation of a better structure for teamwork to 
strengthen PS practice [33].

Adopting a dual approach involves identifying issues 
and taking practical corrective actions, which is essen-
tial. Nursing educators can play an important role in this 

process by creating a clinical environment that encour-
ages open communication and collaborative relationships 
with nursing managers. Such an environment will help 
nursing students feel comfortable reporting errors with-
out fear of punishment or negative consequences. Many 
nursing students said that striving to meet the expecta-
tions of both the classroom and the clinical setting has 
led to feelings of inadequacy and frustration. These emo-
tions can affect not only the individual nursing student 
but also the entire team. Quality and PS are ensured 
when students can quickly and accurately assess patients’ 
conditions and clinical symptoms, leading to a positive 
work and learning environment. Teaching mindfulness 
and active listening to students [34] can improve patient-
centered care and teamwork, ultimately leading to better 
outcomes [35]. To achieve a healthy nursing workforce 
and excellence in quality and safety, it is important to 
establish a supportive and empowering work and learn-
ing environment. School and clinical administrators 
should collaborate and provide resources for students to 
enhance their awareness and competence in PS.

Inter-professional education (IPE) should begin in the 
classroom
The findings of this study suggest that if healthcare pro-
fessionals cannot work together effectively, there is a 
greater chance of AEs occurring. In China, health-related 
disciplines do not often interact in a classroom before 
clinical practice. Nonetheless, studies have shown that 
effective collaboration among healthcare disciplines, 
especially nurses, is essential for enhancing the quality 
of care and PS [9]. The bridge between healthcare pro-
viders is a significant factor in reducing serious patient 
harm [36]. Participants in the current study described the 
importance of accurate information and necessary care 
requirements for patients. Achieving this requires man-
aging high levels of PS and maintaining a realistic work-
load while building strong interdisciplinary relationships 
with physicians and creating positive working conditions. 
The curriculum should incorporate diverse teaching 
methods such as simulation, team-based learning, and 
problem-based case study learning to enhance teamwork 
skills and collaboration across healthcare disciplines [37]. 
This is a way to promote patient safety education, which 
helps prevent diagnostic, therapeutic, and administrative 
errors. It is important to integrate patient safety aware-
ness and training into nurse education programs and 
carry it through to clinical practice.

Decision-making learning can facilitate the transition from 
classroom to clinical practice
The confidence level of students in managing safety risks 
was found to be significantly lower in the classroom than 
in clinical settings (Table 3). In China, hospitals oversee 
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nursing safety for students [17], which allows them to 
gain a better understanding of safety risks [38]. In China, 
master’s students often work as teaching assistants, giv-
ing them the opportunity to observe preceptors’ deci-
sion-making. The study participants stated that their 
clinical preceptors didn’t handle PS issues well. They also 
observed an increase in complex care demands due to the 
COVID-19 pandemic. These findings are consistent with 
those of a previous study [39]. Several factors may con-
tribute to the perception of AEs. These include recogniz-
ing AEs, minimizing harm, and following safe medication 
practices. Collaborative efforts in PS on a global scale 
encourage and motivate students to understand health-
care disparities and assess their practice as they advance 
in their careers. This empowerment helps individuals 
become champions of PS [10]. The curriculum should 
focus on enhancing the decision-making skills of PS pro-
fessionals through collaboration with international safety 
practitioners. A study has revealed no clear distinction 
between the roles and responsibilities of PS officers or 
risk managers in healthcare during a pandemic compared 
to their regular responsibilities [40]. Therefore, further 
study is necessary, particularly as master’s program grad-
uates will emerge as future clinical leaders who must be 
able to identify and address AEs.

Limitations
This study is the first to use a mixed method to explore 
the impact of PS competence on AEs among master 
nursing students. The findings of this study are essen-
tial in understanding the current state of PS curricu-
lum development and provide valuable information for 
nursing educators to improve master’s education pro-
grams in both classroom and clinical settings. However, 
the study has some limitations. Firstly, construct valid-
ity (e.g., confirmatory factor analysis) might be needed 
for the H-PEPSS to ensure that the construct remains 
unchanged in the Chinese version of H-PEPSS. Secondly, 
selection bias is a standard limitation in cross-sectional 
studies. Therefore, future longitudinal studies are needed. 
Thirdly, because the participants provided self-reported 
data through an online survey, there may be a social 
desirability bias where students overestimate or under-
estimate their competencies in PS due to differences in 
knowledge and expectations. Fourthly, there may be 
recall bias when reporting AEs over the past year, which 
could be resolved by prospective studies, and we intend 
to report in due course. Finally, although the study partic-
ipants’ extensive clinical practice period (3–18 months), 
no detailed data were available for subgroup analysis.

Conclusions
The nursing curriculum in China has recently begun 
incorporating PS education to improve the knowledge 
and skills of nursing students. This study involved QUAN 
models and QUAL interviews to explore the impact of 
different factors on AEs, including risk and protective 
factors. The study highlights enhancing risk manage-
ment knowledge to ensure continuous quality improve-
ment. It also provides valuable interdisciplinary learning 
experiences for master’s degree students in China and 
elsewhere. Nurse educators should equip students with 
essential skills, knowledge, and confidence to minimize 
AEs in healthcare settings. Additionally, they can encour-
age non-punitive responses to clinical errors, empower-
ing students to speak up about AEs.

Abbreviations
PS	� Patient Safety
AE	� Adverse Event
IPE	� Inter-professional education
H-PEPSS	� Health Professional Education in PS Survey
SPSS	� Statistical Package for Social Sciences
OR	� Odd ratio
CI	� Confidence interval

Acknowledgements
The authors gratefully acknowledge the nursing students who participated in 
the study for making it possible.

Author contributions
X.Z. conceptualized and designed the project, performed data analysis and 
interpretation, drafted and finalized the manuscript. F.W. assisted in data 
collection and data management. Q.W. established a team to translate the 
H-PEPSS into a Chinese version and data collection. H.L. conceptualized and 
designed the project. S.Y.L. monitored the integrity of data presentation and 
manuscript writing. All the authors reviewed the manuscript.

Funding
Peking Union Medical College Teaching Reform Foundation (No. 
2022zlgc0125).

Data availability
The datasets analyzed during the current study are available from the 
corresponding author upon reasonable request.

Declarations

Ethics statement and consent to participate
The study was conducted under the standard and ethical criteria of the 
Helsinki Declaration and was approved by the Institutional Review Board 
of Peking Union Medical College (IRBPUMC10023201902502). Attached to 
each questionnaire was a cover letter explaining what was expected of the 
participants who had to sign, indicating their informed consent before they 
provided answers. In this way, all participants were informed whether they 
participated in the study, and completing the questionnaire was voluntary. 
Data were handled in accordance with the right to privacy, ensuring 
anonymity and confidentiality of the responses. The third author obtained 
permission via email from the copyright holder to use the questionnaire.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 3 August 2022 / Accepted: 30 July 2024



Page 10 of 10Zhang et al. BMC Nursing          (2024) 23:539 

References
1.	 World Health Organization (WHO). Patient safety curriculum guide: multi-

professional edition (who.int). 2011. https://www.who.int/publications/i/
item/9789241501958

2.	 World Health Assembly. 72. Patient safety: global action on patient safety: 
report by the Director-General. World Health Organ. 2019. https://apps.who.
int/iris/handle/10665/328696

3.	 Kohn LT, Corrigan J, Donaldson MS, editors. To err is human: building a safer 
health system. Washington, D.C: National Academy; 2000.

4.	 Wong BM, Baum KD, Headrick LA, Holmboe ES, Moss F, Ogrinc G, et al. Build-
ing the Bridge to Quality: an urgent call to integrate Quality Improvement 
and Patient Safety Education with Clinical Care. Acad Med. 2020;95(1):59–68.

5.	 Hoffmann M, Schwarz CM, Schwappach D, Banfi C, Palli C, Sendlhofer G. 
Speaking up about patient safety concerns: view of nursing students. BMC 
Health Serv Res. 2022;22(1):1547.

6.	 Gao X, Yan S, Wu W, Zhang R, Lu Y, Xiao S. Implications from China patient 
safety incidents reporting system. Ther Clin Risk Manag. 2019;15:259–67.

7.	 Clark L, Casey D, Morris S. The value of Master’s degrees for registered nurses. 
Br J Nurs. 2015;24(6):328.

8.	 Enders T, Morin A, Pawlak B. Advancing healthcare transformation: a new era 
for academic nursing. Washington, D.C: American Association of Colleges of 
Nursing; 2016.

9.	 Quality and Safety Education for Nurses. Project Overview. https://qsen.org/
about-qsen/project-overview/. 2012.

10.	 Sanford J, Argenbright C, Sherwood G, Jordan PJ, Jiménez-Herrera MF, 
Bengtsson M, et al. Student outcomes of an international learning collabora-
tive to develop patient safety and quality competencies in nursing. J Res 
Nurs. 2021;26(1–2):81–94.

11.	 Wei W, Liu J, Liu Y, Kang Y, Luo R, Zhang X. Evaluation index system of educa-
tion quality for nursing professional degree postgraduate using the analytic 
hierarchy process. Med (Baltim). 2021;100(47):e27771.

12.	 Sun HY, Zhu LN, Dang Y. Introduction of national guidelines and core 
curriculums of master of nursing specialist programs. Chin J Nurs Educ. 
2015;12(10):725–9.

13.	 Kong LN, Zhu WF, He S, Chen SZ, Yang L, Qi L, et al. Attitudes towards patient 
safety culture among postgraduate nursing students in China: a cross-sec-
tional study. Nurse Educ Pract. 2019;38:1–6.

14.	 Wu AW, Busch IM. Patient safety: a new basic science for professional educa-
tion. GMS J Med Educ. 2019; 36 (2), Doc21.

15.	 People cn. Nursing education must cultivate high-level and forward-looking 
leading talents. 2020. http://edu.people.com.cn/n1/2020/1013/c1053-
31889649.html

16.	 Ayyad A, Baker NA, Oweidat I, Al-Mugheed K, Alsenany SA, Abdelaliem SMF. 
Knowledge, attitudes, and practices toward patient safety among nurses in 
health centers. BMC Nurs. 2024;23(1):171.

17.	 Song J, Guo Y. What influences nursing safety event reporting among nursing 
interns? Focus group study. Nurse Educ Today. 2019;76:200–5.

18.	 Ji J. Investigation and analysis on professional exposure and protection of 
nursing students in practice. Shandong University. Dissertation. 2016.

19.	 VanDenKerkhof E, Sears N, Edge DS, Tregunno D, Ginsburg L. PS in practical 
nurses’ education: a cross-sectional survey of newly registered practical 
nurses in Canada. Nurse Educ Today. 2017;51:48–56.

20.	 Doyle P, VanDenKerkhof EG, Edge DS, Ginsburg L, Goldstein DH. Self-reported 
patient safety competence among Canadian medical students and post-
graduate trainees: a cross-sectional survey. BMJ Qual Saf. 2015;24(2):135–41.

21.	 Huang FF, Shen XY, Chen XL, He LP, Huang SF, Li JX. Self-reported confidence 
in patient safety competencies among Chinese nursing students: a multi-site 
cross-sectional survey. BMC Med Educ. 2020;20(1):32.

22.	 Sebastian JG, Breslin ET, Trautman DE, Cary AH, Rosseter RJ, Vlahov D. 
Leadership by collaboration: nursing’s bold new vision for academic-practice 
partnerships. J Prof Nurs. 2018;34(2):110–6.

23.	 Creswell J, Plano Clark VL. Designing and conducting mixed methods 
research. 2nd ed. Los Angeles, London: Sage; 2011.

24.	 Ginsburg L, Castel E, Tregunno D, Norton PG. The H-PEPSS: an instrument to 
measure health professionals’ perceptions of patient safety competence at 
entry into practice. BMJ Qual Saf. 2012;21(8):676–84.

25.	 Kraszewski CS. Four translation strategies determined by the particular needs 
of the receptor. New York: Edwin Mellen; 1998.

26.	 Brislin RW. Back-translation for Cross-cultural Research. J Cross-Cult Psychol. 
1970;1(3):185–216.

27.	 Flaherty JA, Gaviria FM, Pathak D, Mitchell T, Wintrob R, Richman JA, et al. 
Developing instruments for cross-cultural psychiatric research. J Nerv Ment 
Dis. 1988;176(5):257–63.

28.	 Ginsburg LR, Tregunno D, Norton PG. Self-reported patient safety compe-
tence among new graduates in medicine, nursing and pharmacy. BMJ Qual 
Saf. 2013;22(2):147–54.

29.	 Zhu XP, Tian MM, Shi Y. Status of research on classification system of medical 
adverse events at home and in abroad. Chin Nurs Res. 2013;27(14):1281–4.

30.	 Sandelowski M, Leemans J. Writing usable qualitative Health Research find-
ings. Qual Health Res. 2012;22(10):1404–13.

31.	 Alquwez N, Cruz JP, Alshammari F, Felemban EM, Almazan JU, Tumala RB, et 
al. A multi-university assessment of patient safety competence during clinical 
training among baccalaureate nursing students: a cross-sectional study. J Clin 
Nurs. 2019;28(9–10):1771–81.

32.	 Raymond JM, Medves JM, Godfrey CM. Baccalaureate nursing students’ 
confidence on patient safety. J Nurs Educ Pract. 2017;7(6):56–64.

33.	 Zhang X, Bsn YG. From organisational support to second victim-related 
distress: role of patient safety culture. J Nurs Adm Manag. 2019;27(8):1818–25.

34.	 Olds D, Dolansky MA. Quality and safety research: recommendations from 
the quality and safety education for nursing (QSEN) institute. Appl Nurs Res. 
2017;35:126–7.

35.	 Steven A, Tella S, Turunen H, Flores Vizcaya-Moreno M, Pérez-Cañaveras 
RM, Porras J et al. Shared learning from national to international contexts: 
a research and innovation collaboration to enhance education for patient 
safety. Journal of Research in Nursing. 2019; 24(3–4): 149 – 64.

36.	 The Joint Commission, Sentinel event alert: inadequate hand-off commu-
nication. 2017.https://www.jointcommission.org/resources/patient-safety-
topics/sentinel-event/sentinel-event-alert-newsletters/sentinel-event-alert-
58-inadequate-hand-off-communication/. Accessed 12 September 2017.

37.	 Baek KH, Cho JH, Park J. Effects of developing scenario learning in a funda-
mental nursing course: a pilot study. BMC Med Educ. 2022;22(1):402.

38.	 Colet PC, Cruz JP, Cruz CP, Al-Otaibi J, Qubeilat H, Alquwez N. PS competence 
of nursing students in Saudi Arabia: a self-reported survey. Int J Health Sci 
(Qassim). 2015;9(4):418–26.

39.	 Hultqvist S, Ekstam L, Andersson J, Nilsson MH, Overton M, Zingmark M, et 
al. Conditions for uptake of evidence-based knowledge in municipal care 
for older people in Sweden: a developmental evaluation. BMC Res Notes. 
2022;15(1):243.

40.	 Kagan I, Arad D, Aharoni R, Tal Y, Niv Y. Crisis management for patient safety 
officers: lessons learned from the Covid-19 pandemic. Isr J Health Policy Res. 
2023;12(1):29.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.

https://www.who.int/publications/i/item/9789241501958
https://www.who.int/publications/i/item/9789241501958
https://apps.who.int/iris/handle/10665/328696
https://apps.who.int/iris/handle/10665/328696
https://qsen.org/about-qsen/project-overview/
https://qsen.org/about-qsen/project-overview/
http://edu.people.com.cn/n1/2020/1013/c1053-31889649.html
http://edu.people.com.cn/n1/2020/1013/c1053-31889649.html
https://www.jointcommission.org/resources/patient-safety-topics/sentinel-event/sentinel-event-alert-newsletters/sentinel-event-alert-58-inadequate-hand-off-communication/
https://www.jointcommission.org/resources/patient-safety-topics/sentinel-event/sentinel-event-alert-newsletters/sentinel-event-alert-58-inadequate-hand-off-communication/
https://www.jointcommission.org/resources/patient-safety-topics/sentinel-event/sentinel-event-alert-newsletters/sentinel-event-alert-58-inadequate-hand-off-communication/

	﻿The link between patient safety competence and adverse event among master of nursing students: a cross-sectional mixed-methods study
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Study participants
	﻿Measurements
	﻿Data collection and analysis

	﻿﻿Results
	﻿Quantitative study: model confirmation
	﻿Sample characteristics


	﻿Self-reported confidence in PS competence
	﻿Factors affecting nursing student’s AEs
	﻿Qualitative study: semi-structured interviews
	﻿Discussion
	﻿Knowing environmental risk factors can assist students in preventing errors
	﻿Non-blaming culture should be improved through a combination of classroom and clinical learning
	﻿Inter-professional education (IPE) should begin in the classroom
	﻿Decision-making learning can facilitate the transition from classroom to clinical practice
	﻿Limitations

	﻿Conclusions
	﻿References


