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Patient safety competence, teamwork, and psychological safety are fundamental components in
emergency patient care, as these elements can affect the quality of nursing care and patient safety.
Therefore, the present study aimed to assess the level of patient safety competence and explore its
correlations with teamwork and psychological safety among emergency department nurses in Iran.
This cross-sectional descriptive-analytical study was conducted using stratified sampling proportional
to the research community, involving 472 nurses from public hospitals affiliated with Mashhad
University of Medical Sciences, Iran, in 2023. Data were collected using questionnaires on patient
safety, teamwork, and psychological safety and analyzed with independent the Mann-Whitney U test,
Pearson correlation, and linear regression analysis in SPSS-26 at a significance level of 0.05. Patient
safety competence and teamwork among nurses were at a high level, while their psychological safety
was at a moderate level. There was a significant inverse relationship between nurses’ age and patient
safety competence (p=0.04). Patient safety competence varied significantly among nurses from
different hospitals (p <0.001). A direct and significant relationship existed between teamwork and
psychological safety with patient safety competence, as well as between teamwork and psychological
safety among nurses (p<0.001). A multiple linear regression with teamwork, psychological safety,
work experience and hospital type as independent variables explained 43.1% of the variance in patient
safety competency (R? = 0.431). Regression analysis revealed that teamwork (B=0.169, 95% Cl 0.139,
0.199, p<0.001) and psychological safety (B=0.252, 95% Cl 0.205, 0.299, p <0.001) were significant
positive predictors for patient safety competency. Patient safety competency in teaching hospitals was
more than not-teaching hospitals (B=0.773, 95% Cl 0.052, 1.494, p=0.036). Work experience did not
have a significant association with patient safety competency (p=0.294). The model explained 43.1%
of the variance in patient safety competency (R? = 0.431). While nurses demonstrated high levels of
patient safety and teamwork competence, their psychological safety was moderate, indicating the
need to create a supportive work environment. So, increased teamwork and psychological safety can
influence patient safety competence.
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Patient safety is a fundamental and essential condition for healthcare services, as it prevents errors during care
delivery and protects patients from potential harm!2. In every health system, hospitals play a crucial role in
providing diagnostic and therapeutic care services, and patients are primarily concerned about their safety
upon entering the hospital®. Among healthcare workers, nurses constitute a significant portion of the healthcare
system’s workforce and have the most frequent interactions with patients throughout the day. This makes nurses’
activities highly influential on the outcomes of health systems®. Nurses play a vital role in ensuring patient safety
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through various means such as adhering to safety standards, education, error management, and collaboration
with colleagues, making patient safety dependent on the presence of patient safety competence in nursing care>.
Patient safety competence refers to the attitudes, skills, and knowledge that healthcare workers must possess to
protect patients from unnecessary harm and injuries’. The core content of patient safety in nursing education
includes competencies for preventing patient safety incidents (attitude), establishing patient safety competence
(knowledge), and competencies for actions following errors (skills)®. Nursing errors and adverse events occur
with significant frequency in hospitals®”8. Among hospital departments, Emergency departments (EDs) play
a vital role in healthcare systems worldwide, serving as the primary point of care for acute and urgent medical
needs®. EDs is the service with the highest demand in a hospital, and this is continuously increasing, reaching a
critical point!. EDs is particularly hazardous due to its unpredictable nature, the critical status of most patients,
lack of teamwork, and high workload (due to insufficient nurse-to-patient ratios)>’. Effective communication
among care staff can enhance their ability to care for patients and create a more efficient workflow!'!. Effective
teamwork improves team efficiency and patient safety, leading to a healthier and happier work environment
while reducing burnout among healthcare professionals'>!>.

According to the study by Khameslou et al., tteamwork in the emergency department can lead to increased
levels of efficiency and safety in patient care!. Alongside this, one of the key components in improving teamwork
is the psychological safety of staff. The study by Donovan showed that psychological safety is a determining
factor for quality communication, which enhances teamwork and plays a significant role in healthcare teams'.
The psychological safety of nurses increases patient safety and care quality, while lower levels of psychological
safety lead to increased psychological stress, absenteeism, jeopardized patient safety, and reduced job satisfaction
among nurses'®!. The results of the study by Greene et al. indicated that the psychological safety of healthcare
workers in the care environment affects teamwork, participation in quality improvement work, learning from
failures, reporting adverse events, and patient safety competence!”.

Investigating the relationships between patient safety competence, teamwork, and psychological safety in
nurses is necessary in several ways, because these factors have a direct and indirect impact on the quality of
patient care, employee health, and organizational performance>!.

Research on predictors of patient safety competency among emergency nurses is limited. In the study
by Han et al., situation monitoring, psychological safety, and reporting of adverse patient safety events were
identified as the main predictors of patient safety competency. They also suggested that these aspects need
improvement®. Overall, findings from related studies indicate that enhancing patient safety competency,
teamwork, and psychological safety among nurses is essential for improving care outcomes, promoting patient
safety, and fostering a culture of safety and support in healthcare settings>'®. Failure to prioritize patient safety
and teamwork in healthcare can have significant negative consequences for patients, society, and healthcare
organizations'. The present study, as one of the significant research efforts in the field of nursing, can serve as a
strategy to improve the quality of healthcare services in hospital emergency departments.

The research gap identified is the lack of studies investigating the relationship between patient safety
competency, teamwork, and psychological safety among emergency department nurses in Iran, particularly in
hospitals affiliated with Mashhad University of Medical Sciences. While patient safety competency, teamwork,
and psychological safety are recognized as critical factors in improving care outcomes and fostering a safety
culture, there is limited research specifically exploring how these elements interact and influence one another in
the context of emergency nursing in Iran. This study aims to address this gap by examining these relationships
in a specific healthcare setting, providing insights that could inform strategies to enhance patient safety and
teamwork in emergency departments.

Methodology

Study design, setting, and population

This cross-sectional, descriptive-analytical study was conducted on nurses working in the emergency departments
of public hospitals in Mashhad, Iran, in 2023. A stratified sampling approach was used, with hospitals serving
as the strata. Random samples were selected in proportion to the number of nurses employed at each hospital.
Considering an error level of 0.05, a test power of 90%, a small effect size of 0.17, and the number of independent
variables (8 independent variables) in the final model, the sample size based on multiple linear regression was
determined to be 425. Accounting for a 10% sample loss, the final sample size was set at 472 nurses. Inclusion
criteria were: holding a nursing degree, having at least 12 months of experience in the emergency department,
and willingness to participate in the study. Exclusion criteria included unwillingness to continue participation
and failure to complete more than 60% of the questionnaire.

Study tools
The data collection tools consisted of a demographic and professional information form for participants, a
patient safety competency questionnaire, teamwork, and psychological safety.

Demographic information form
This information included hospital name, type of employment, age, length of service in the emergency
department, retirement history, gender, and marital status.

Patient safety competency

The Patient Safety in Nursing Education Questionnaire serves as a validated instrument for evaluating safety
competency®. The understanding of nurses regarding patient safety is assessed according to three categories:
academic conditions, patient safety in clinical conditions, and patient safety competency. In nursing education,
the third part of the safety questionnaire was utilized to evaluate patient safety competency. Langari et al. assessed
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the validity and reliability of the third section of the Patient Safety in Nursing Education Questionnaire. Their
exploratory factor analysis identified three key components of patient safety competence: creating patient safety
competency (knowledge), responding effectively to errors (skill), and preventing safety incidents (attitude)?.
This section consisted of 14 questions across three dimensions: knowledge (4 questions), skills (4 questions),
and attitude (6 questions). The questionnaire was scored on a four-point Likert scale (1=strongly disagree,
2=disagree, 3=agree, 4=strongly agree). In this instrument, a higher score indicates a higher perception of
patient safety competency (14-35 low, 35-45.5 moderate, 45.5-56 high). The validity and reliability of the Persian
version of this questionnaire were confirmed and reported in a study by Habibi et al. using Cronbach’s alpha of
0.9 and a content validity index (CVI) of 0.91%8,

Teamwork

The teamwork questionnaire, developed by Baker et al., was designed to identify individuals’ attitudes toward
teamwork?!. This questionnaire includes 30 questions across 5 dimensions: structure, leadership, situation
monitoring, mutual support, and communication, with each dimension consisting of six questions. The questions
are measured on a 5-point Likert scale (1=strongly disagree, 2 =disagree, 3 =neutral, 4=agree, 5=strongly
agree). In this tool, higher scores indicate a higher perception of teamwork (30-90: low, 60-120: moderate, 120-
150: high). Questions 41, 42, and 45 in the mutual support dimension and question 51 in the communication
dimension are reverse-scored. The validity and reliability of this questionnaire were confirmed in Najafi’s study,
with a Cronbach’ alpha of 0.80 and an intra-class correlation coefficient (ICC) of 0.8%2.

Psychological safety

The psychological safety tool, developed by Edmondson, was designed to assess psychological safety in teamwork.
This questionnaire includes 7 questions scored on a 7-point Likert scale (1=strongly disagree, 2 =disagree,
3 =somewhat disagree, 4 =neutral, 5=somewhat agree, 6=agree, 7= strongly agree). In this tool, questions 52,
54, and 56 are reverse-scored, and higher scores indicate a higher level of perceived psychological safety in
teamwork (7-28: low, 28.5-38: moderate, 38.5-49: high)?. The validity and reliability of the Persian version of
this questionnaire were confirmed in Shams’ study, with a Cronbach’s alpha of 0.812%%,

Data collection

After obtaining the necessary approvals from the Research Deputy and the Ethics Committee of Mashhad
University of Medical Sciences, researchers visited the target hospitals in person. Initially, the study objectives,
methodology, and questionnaire content were explained to the nursing managers of the hospitals. Before
distributing the questionnaires, written informed consent was obtained from all participants. Upon completing
the consent form, participants were informed about the study’s aim and procedures. Participants were also
assured that their information would remain confidential. Additionally, they were informed that participation
in the study was voluntary and that they could withdraw at any time. The questionnaire was then distributed to
nurses who had provided written consent to participate. Data collection took place from April 15 to September
22,2023.

Data analysis

Descriptive statistics, including measures of central tendency and dispersion such as the mean, standard
deviation, median, and interquartile range, were used to describe the data. For univariate analysis, Spearman’s
correlation coefficient was used to assess the relationship between quantitative variables due to the non-normal
distribution of variables. The Mann-Whitney U test was used to examine the distribution of patient safety
competency scores across two-level variables. A multiple linear regression model was employed to concurrently
investigate the relationships between explanatory variables (those with a p-value <0.1 in univariate analysis) and
patient safety competency. All statistical tests were performed at a significance level of 0.05 using SPSS version
26.

Results

In this study, 472 emergency department nurses were examined. The majority of participants were female (256
people, 54%), married (298 people, 63%), and had permanent employment status (334 people, 70.2%). The
mean age was 32 £ 6 years, the mean retirement history was 5.76+5.3 years, and the mean work experience in
the emergency department was 5.51+4.1 years. The demographic characteristics of the participants are shown
in (Table 1).

Table 2 shows the mean scores of patient safety competency, teamwork, psychological safety, and their
dimensions. The mean and standard deviation of patient safety competency, teamwork, and psychological safety
among the studied nurses were 47.72+4.91, 121.69 £ 11.63, and 35.99 +7.78, respectively. Accordingly, patient
safety competency and teamwork were determined to be at a high level, while psychological safety among nurses
was at a moderate level.

Before data analysis, the normality of the quantitative variables was assessed using the Kolmogorov-Smirnov
test. The results indicated that the data distribution for the variables under study was non-normal.

Table 3 shows the relationship between age, retirement history, work experience in the emergency department,
teamwork, and psychological safety with patient safety competency. The results of the Spearman test revealed
a significant inverse relationship between age and patient safety competency (p=0.04, r = —0.095), indicating
that as age increased, patient safety competency decreased. In examining the relationship between patient safety
competency, teamwork, and psychological safety, the Spearman test results demonstrated a significant direct
correlation between teamwork and psychological safety with patient safety competency (p <0.001).
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Variable Number (%) | Mean+SD
Age - 32+6
Work experience in ED | — 5.51+4.1
Retirement history - 5.76+5.3
Gender

Female 256 (54) -

Male 216 (46) -
Marital status

Single 174 (37) -
Married 298 (63) -
Hospital type

Teaching 285 (60) -
Non-teaching 187 (40) -
Employment type

Permanent 334 (70.2) -
Temporary 138 (29.8) -

Table 1. Demographic characteristics of emergency department nurses (N=472).

Variable (score range) Number of questions | Mean+SD Level
Knowledge (1-4) 4 13.62+1.44 | High
Skills (1-4) 4 13.61+1.68 | High
Attitude (1-4) 6 20.49+2.46 | High
Patient safety competency (1-4) | 14 47.72+491 | High
Team structure (1-5) 6 20.49+2.97 | Moderate
Leadership (1-5) 6 25.68+3.15 | High
Situation monitoring (1-5) 6 25.55+3.04 | High
Mutual support (1-5) 6 21.85+3.66 | Moderate
Communication (1-5) 6 23.99+2.83 | Moderate
Teamwork (1-5) 30 121.69+11.63 | High
Psychological safety (1-7) 7 35.99+7.78 | Moderate

Table 2. Scores of patient safety competency, teamwork, psychological safety, and their dimensions.

Variable Spearman correlation coefficient | p-value*
Age —-0.095 0.04
Retirement history 0.071 0.122
Work experience in ED | 0.086 0.062
Teamwork 0.231 <0.001
Psychological safety 0.424 <0.001

Table 3. Relationship between age, retirement history, work experience, teamwork, and psychological safety
with patient safety competency. ‘Spearman correlation test.

The results of the Mann-Whitney U test showed a statistically significant difference in patient safety
competency scores based on the type of hospital (p<0.001, effect size=0.21), with the mean patient safety
competency score being higher in teaching hospitals compared to non-teaching hospitals (Table 4).

Variables with a p-value less than 0.1 in the univariate analysis were included in the multiple linear regression
model to simultaneously assess their relationship with patient safety competency.

Table 5 presents the results of the multiple linear regression model, showing that after adjusting for the
effects of other variables, teamwork and psychological safety had a significant relationship with patient safety
competency (adjusted R?=0.43). Specifically, for every one-unit increase in the teamwork score, the patient safety
competency score increased by 0.169 units (p <0.001). Similarly, for every one-unit increase in the psychological
safety score, the patient safety competency score increased by 0.252 units (p <0.001). Additionally, hospital type
was significantly associated with patient safety competency (p=0.036), indicating that teaching hospitals had a
greater positive impact on patient safety competency compared to non-teaching hospitals.
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Variable ‘ Mean+SD | Test results*
Gender

Male 47.7+£4.9 p=0.964
Female 47.7+4.8

Marital status

Single 478+55 | p=0202
Married 47.6+4.4

Hospital type

Teaching 48.61+42 |p<0.001

Non-teaching | 46.37 +5.57

Employment type
Permanent 47.85+4.53 | p=0.879
Temporary 47.42+5.73

Table 4. Relationship between nurses’ demographic variables and patient safety competency. *Mann-Whitney
U test.

Variable Regression coefficient (B) | Standard Error | 95% CI' for B | p-value
Teamwork 0.169 0.015 (0.139, 0.199) <0.001
Psychological safety 0.252 0.024 (0.205,0.299) <0.001
Work experience in ED | 0.045 0.049 (-0.038, 0.127) | 0.359
Hospital type

Teaching 0.773 0.367 (0.052, 1.49) 0.036
Non-teaching - - -

Table 5. Results of the multiple linear regression model to assess independent variables associated with patient
safety competency. *Confidence interval.

Discussion

The present study aimed to determine patient safety competency and its relationship with teamwork and
psychological safety among emergency department nurses in hospitals affiliated with Mashhad University of
Medical Sciences in Iran.

The patient safety competency among the studied nurses was at a high level. This finding is slightly higher
than the results of previous studies in Iran, which indicated that patient safety competency among nurses was
at a moderate level'®?. Similarly, Han JH et al.”> and Kim et al.?® reported that patient safety competency among
nurses was approximately at a moderate level. This finding is consistent with the study by Jin J, which found that
patient safety competency among nurses was at a relatively high level?”. In comparison to most similar studies,
the patient safety competency in the present study was at a higher level and was generally assessed as desirable.
This discrepancy in findings can be attributed, to some extent, to the increasing focus on patient safety, which
has recently gained more attention from higher-level healthcare organizations. However, other factors may
also be considered in this regard. For example, hospitals may have different policies and guidelines concerning
patient safety. Additionally, the extent and quality of training provided to nurses may vary among hospitals,
which in turn can influence nurses’ awareness and attitudes. Furthermore, differences in access to equipment
and technologies may also affect patient safety competency scores.

The findings of the present study showed that all dimensions of patient safety competency (knowledge, skills,
and attitudes) were at a high level. The results regarding the skills dimension were consistent with the study by
Han JH®, and in terms of attitudes, they aligned with the study by Kim?®. However, they were inconsistent with
the findings of Habibi Soola'®, Kakemam?®, and Najafi?®, where the dimensions of knowledge, skills, and attitudes
were reported at a moderate level. Overall, the dimensions of patient safety competency in this study were at a
desirable level. Considering that the knowledge dimension was at a lower level in all similar studies compared to
the present study;, it appears that this area has been well covered through nursing programs. Therefore, it can be
inferred that the high level of nurses’ competency in the knowledge domain is due to the effective utilization of
learning opportunities provided in nurses in-service training programs.

According to the present study, age has a significant negative correlation with patient safety competency,
as individuals’ age increases, their average patient safety competency decreases. The type of hospital had a
significant impact on patient safety competency, with teaching hospitals having a significantly higher mean
patient safety competency compared to non-teaching hospitals.

The findings of Habibi Soola’s study showed that patient safety competency had a significant positive
correlation with age, job satisfaction, education level, employment type, emergency department type, patient
safety training, experience in safety activities, and adverse events reported by others. Furthermore, patient safety
competency had a significant negative correlation with the type of hospital'®.
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In the study conducted by Ismail et al. in 2022 in Malaysia, a significant relationship was reported between
patient safety competency and various factors such as race, profession, education level, workplace hospital,
department or unit, and weekly working hours. However, marital status and gender were not identified as
significant determinants of patient safety competency, which aligns with our findings®.

Kerfoot at al. study revealed significant differences in patient safety knowledge and competency levels
according to years of training, degree, specialization, age, and gender. However, age and gender did not show
a significant relationship with patient safety competency scores. Gender was found to be borderline significant
in univariate analysis (p=0.05) but not significant in multivariate models, which is in line with our findings
regarding gender!.

According to the current study’s findings, younger individuals tend to have higher patient safety competency
scores because of their higher motivation and enthusiasm compared to older individuals. The significant
increase in patient safety competency scores in teaching hospitals compared to non-teaching hospitals suggests
that training and learning have a significant impact on nurses’ patient safety competency. Younger individuals
who have received the most up-to-date training and are more familiar with concepts related to patient safety
competency may have a better understanding of patient safety.

In the present study, among the dimensions of teamwork, leadership and situation monitoring were at a high
level, while team structure, mutual support, and communication were at a moderate level. However, the overall
status of teamwork among the nurses studied was at a high level, which is consistent with the study by Keykha?,
who examined attitudes and barriers to teamwork from the perspective of intensive care unit nurses during the
COVID-19 pandemic. However, this does not align with the results of studies by Han JH® and Habibi Soola',
where teamwork was reported at a moderate level. It seems that emergency nurses can enhance teamwork
by facilitating communication, resolving conflicts within the team, clarifying roles and responsibilities, and
encouraging other team members. Nurses can learn effective communication skills and promote teamwork
among themselves and their colleagues. Nurses’ perception of teamwork is associated with patient safety, and
effective teamwork in healthy work environments leads to the delivery of high-quality healthcare services.

In the present study, the psychological safety of the nurses was at a moderate level. Compared to similar studies,
in the study by Purdy et al., which investigated emergency department team performance and psychological
safety among 410 nursing and medical staff in a tertiary care center in Australia, psychological safety was also
at a moderate level, which aligns with the findings of the present study®. This result is also consistent with the
study by Han JH, where psychological safety was reported at a moderate level®. However, it does not align with
the study by Habibi Soola, where psychological safety was at a low level'®.

Considering the items assessed in psychological safety, it appears that improving quality and encouraging
staff to speak up about mistakes can enhance the psychological safety of nurses.

Another finding of the present study showed a statistically significant and direct relationship between
patient safety competency, teamwork, and psychological safety. Additionally, there was a significant and direct
relationship between teamwork and psychological safety. The results from the multiple linear regression model
revealed that, after adjusting for the effect of other variables, there was a significant relationship between teamwork
and patient safety competency. This suggests that enhancing collaboration and coordination among nurses can
directly impact patient safety. Patient safety, quality of care, employee satisfaction, and patient satisfaction are
all impacted by the emergency department’s organized and effective teamwork. A team with a well-organized
teamwork structure is able to anticipate the needs of its members'>34. The regression model also demonstrated
a significant association between psychological safety and patient safety competency. This finding suggests
that when nurses work in a psychologically safe environment (i.e., they can ask questions, report errors, and
offer ideas without fear of humiliation or punishment), their patient safety performance improves significantly.
Recently, psychological safety has emerged as a crucial element in understanding phenomena like teamwork,
team learning, and organizational learning®>3. These results are consistent with the findings of studies by Han
JH®, Habibi Soola'?, Salih¥’, and Greene!”. Both teamwork and psychological safety are important predictors of
patient safety competence, but psychological safety has a stronger effect. These findings suggest that to improve
patient safety, technical training alone is not enough, but special attention should be paid to team culture and a
supportive psychological environment in healthcare settings. Educational programs and organizational policies
should be designed to foster collaboration among nurses and provide a safe space for expressing concerns
and learning from mistakes. Studies have shown that when nurses feel psychologically safe, they are more
comfortable sharing their problems and concerns with colleagues, which improves decision-making and reduces
errors>. Effective teamwork and the presence of psychological safety in the workplace help nurses better manage
psychological pressures and work-related stress®. Strong psychological safety and teamwork foster a sense of
trust among team members. Trust between healthcare professionals not only enhances their efficiency but also
helps them collaborate better in critical situations, thereby preventing potential problems®.

Conclusion

The findings of this study indicate that despite high levels of patient safety and teamwork competence in nurses,
their psychological safety is at an average level. These findings indicate that nurses may be technically and
professionally competent, but the work environment is not psychologically safe and supportive enough for them.
Low psychological safety can lead to reduced job satisfaction, increased burnout, and ultimately negatively impact
the quality of patient care. Neglecting psychological safety can harm the overall performance of the health system
in the long term. Managers should focus on improving the psychological work environment to both protect the
health of nurses and improve the quality of patient care. In addition to fostering open communication through
regular team meetings and feedback sessions, training programs focusing on communication skills and conflict
resolution can reduce nurses’ concerns about expressing errors and mistakes.
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Research limitations

There are some limitations to our research that may affect the results and should be considered when interpreting
our findings. First, safety in a hospital is influenced by various factors such as hospital workload, number of staff,
type of hospital, severity of patients’ illness, which can affect nurses’ patient safety competency scores. Therefore,
further studies are needed to evaluate other factors affecting patient safety competency. Second, due to the fact
that we used our reports to measure all variables, our results may have a responsive response bias. The use of a
cross-sectional design in the current study makes it impossible to resolve causal relationships between variables.

Data availability
All data generated or analyzed during this study are included in this published article.
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