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Abstract: Previous studies have shown that over 45% of healthcare workers exhibit symptoms of stress,
but the impacts of occupational stress on PSC are not well understood. This study was to determine the
relationship between occupational stress and PSC at Pham Ngoc Thach Hospital in 2022. A cross-
sectional study was conducted on 390 hospital employees at Pham Ngoc Thach Hospital in November
2022. Data was collected using the Vietnamese version of the HSOPSC 2.0 tool (Cronbach’s alpha
0.68-0.93) and the DASS-21-S. The results showed that 15% of hospital employees had mild to severe
stress. The average PSC score was 3.13 with a standard deviation of 0.36 (5-point Likert scale). Higher
occupational stress was associated with lower overall PSC. Specifically, occupational stress negatively
impacted three domains of patient safety: teamwork, error communication, and hospital management
support for patient safety. This study demonstrates that reducing healthcare worker stress could be an
intervention to improve PSC. Hospitals should consider implementing workplace stress relief initiatives
as an important factor in promoting PSC in healthcare, which can directly impact patient health and
satisfaction.
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1. Introduction

According to the World Health Organization (WHO), the detrimental effects of unsafe patient
care present a major global public health challenge, one that is escalating. It is recognized as one of the
leading causes of death and disability worldwide [1]. In recent years, the concept of "patient safety" and
related solutions have garnered increasing attention within healthcare facilities, particularly in Vietnam.
Patient safety refers to the prevention of errors and adverse events during the provision of health care
services. This includes measures to prevent medication errors (including overuse or insufficient use as
per physician's prescription), infection control in hospitals, prevention of other errors in diagnosis or
treatment, and improving communication between healthcare staff and between patients and staff [2].

Although there are various definitions of "patient safety culture” (PSC), broadly, PSC relates to
attitudes, beliefs, perceptions, and values about the importance of patient safety and the commitment of
healthcare organizations to improve it [1], [3]. PSC encompasses safe practices, processes, policies, and
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behaviors of healthcare staff, as well as management's commitment to patient safety. PSC helps reduce
medical errors, lower the rate of adverse events, and improve patient outcomes (reduce disease rates,
medical incidents, healthcare costs, and improve patient satisfaction), enhancing the satisfaction of
healthcare staff [3]-[5].

Some recent studies indicate that over 45% of healthcare staff experience stress, 25.8% exhibit
symptoms of anxiety disorder, and 24.3% show symptoms of depression [6]-[8]. Some studies suggest
that occupational stress among healthcare staff reduces PSC in healthcare facilities [6], [9]. Despite this,
to the best of our understanding, there are limited studies in Vietnam exploring the relationship between
occupational stress and PSC in hospitals. Pham Ngoc Thach Hospital is the largest respiratory hospital
in Southern Vietnam. The hospital has over 900 healthcare staff serving more than 900 inpatient beds
(with bed occupancy rate consistently over 90%) and nearly 1800 outpatient visits per day. Pham Ngoc
Thach Hospital has conducted research related to PSC, but the relationship between stress and PSC has
not been investigated. Investigating the relationship between occupational stress and PSC could assist
managers in developing interventions aimed at reducing stress and improving PSC simultaneously,
thereby delivering positive results for both healthcare staff and patients.

The objectives of this study are to determine the rate of occupational stress among healthcare staff
at Pham Ngoc Thach Hospital in 2022; Determine the average score of patient safety culture at Pham
Ngoc Thach Hospital in 2022; Identify the relationship between occupational stress and patient safety
culture at Pham Ngoc Thach Hospital in 2022.

2. Materials and Methods

2.1. Setting

The study was conducted at Pham Ngoc Thach Hospital - the largest respiratory hospital in
Southern Vietnam from September 2022 to March 2023

2.2. Study design
Cross-sectional study.

2.3. Participants, inclusion and exclusion criteria

The participants are hospital employees at Pham Ngoc Thach Hospital in Ho Chi Minh City in
November 2022. The inclusion criteria for the study subjects were hospital employees who were
working in the clinical departments, paraclinical departments, and outpatient departments of Pham Ngoc
Thach Hospital at the time of the survey; The participant's seniority working at the hospital is 6 months
or more. The exclusion criteria included those who were currently on maternity leave, long-term sick
leave, long-term study or work trip, and those who did not agree to participate in the study.

2.4. Sampling size and sampling method:

The sample size was calculated using a formula to estimate a proportion, referenced from the
study of Asefzadeh et al., which was 51.52% [6]. With a type | error probability (alpha) of 0.05 and an
estimation error (d) of 0.05, the minimum required sample size was calculated to be 384 subjects. In
reality, the study surveyed 390 subjects, selected randomly and systematically, who met all sampling
criteria.

n > Z12 0-2(1 p)p
d- (1)
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Data source and data tools: Data collection was conducted using an online questionnaire, self-
filled with three parts: demographic characteristics of the study subjects involving 7 questions; a stress
survey (DASS21-S) with 7 questions; and a survey on patient safety culture (Hospital survey on patient
safety culture - HSOPSC) version 2.0 with 32 questions. The questionnaire consisted of 46 questions in
total. The DASS-21 scale consists of 21 questions, including three component scales: Depression
(DASS21-D), Anxiety (DASS21-A), and Stress (DASS21-S). It is a popular scale in stress, anxiety, and
depression research with high reliability, Cronbach Alpha ranging from 0.761 to 0.906 [10], [11]. This
study employed the Vietnamese version of the DASS21-S scale, with 7 questions to measure the stress
level of healthcare workers. Each question included four short answer options, intended to reflect the
severity level, and was scored from 0 (does not apply to me at all) to 3 (very much applies to me or most
of the time). The Hospital Survey on PSC version 2.0 (HSOPSC 2.0) was published by the Agency for
Healthcare Research and Quality (AHRQ) in the United States in 2019 [12]. The HSOPSC 2.0 toolkit
consists of 10 safety areas, with 32 questions measured on a 5-point Likert scale: 1 is Strongly Disagree,
2 is Disagree, 3 is Neutral, 4 is Agree, and 5 is Strongly Agree. The Cronbach's Alpha value of the
HSOPSC 2.0 scale was reported to range from 0.68 to 0.93 [13]. The ten patient safety areas in HSOPSC
2.0 include: 1. Teamwork (3 questions); 2. Staffing and workplace (4 questions); 3. Learning
organization and continuous improvement (3 questions); 4. Response to errors (4 questions); 5.
Supervision, management, or clinical leadership supports patient safety (3 questions); 6.
Communication about errors (3 questions); 7. Open communication (4 questions); 8. Reporting patient
safety events (2 questions); 9. Hospital management supports patient safety (3 questions); 10. Handoffs
and information transitions (3 questions). The HSOPSC 2.0 toolkit was translated from the original
English version to Vietnamese and then back-translated into English for comparison. Subsequently, a
team of three medical experts reviewed it for linguistic and cultural appropriateness for Vietnam. The
toolkit was revised until all three experts agreed before the survey was conducted. The Cronbach’s Alpha
value in this study is 0.78.

Data Collection

The study employed an online, structured questionnaire in Vietnamese. The research team
compiled a list of all employees in the clinical, paraclinical, and outpatient departments who met the
study criteria, obtained from the hospital's human resources department. The initial list consisted of 810
healthcare workers, arranged in order according to their departments and names. This list was then
randomly and systematically selected by the research team to obtain a sample list of 390 study subjects.
The sample size for each department was proportional to the number of personnel in the department,
meaning departments with more staff had more representatives in the study than those with fewer staff.
Afterward, the research team sent the participation instructions, online survey link, and a list of study
subjects divided by department to each department's email inbox. Department representatives forwarded
the survey link to the selected healthcare workers' phone numbers.

Data analyses and interpretations

Google Forms was used to create the online survey tool, and data were analyzed using R software,
version 4.3. The characteristics of the healthcare workers were reported with frequency and ratio for
variables such as gender, job title, position, regular patient contact, and stress level. Quantitative
variables (age, working hours, hospital working hours) were reported with mean, median, and
interquartile range. The results of the survey were multiplied by two and added together. The DASS21-
S scale scores ranged from O points to 42 points. The severity of the stress condition was analyzed
according to the recommendations of Lovibond and colleagues: normal (0-14 points); mild (15-18
points); moderate (19-25 points); high (26-33 points) and severe (34 points or more).* Using a 5-point
Likert scale for each question, the overall PSC score represents the average score of the ten PSC areas.
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The score for each PSC area is calculated by averaging the scores of the questions within each area. The
highest and lowest possible scores for the overall PSC, as well as for each area, are 5 and 1 points,
respectively. To examine the relationship between PSC and occupational stress, the study employed an
ordinal logistic regression model to test the relationship between the level of occupational stress
(dependent variable) and the average overall and specific area PSC scores. A difference was considered
statistically significant if the p-value was less than 0.05.

This study was approved by the Ethics Committee for Biomedical Research of Pham Ngoc Thach
Hospital on March 30, 2023 (Decision No. 534/PNT-EC), and permission was granted for its
implementation. The Ethics Committee for Biomedical Research of Pham Ngoc Thach Hospital is an
organization affiliated with Pham Ngoc Thach Hospital, Vietnam. Our research also adheres to
international ethical guidelines for biomedical research. Study participants have complete discretion to
participate or leave the study at any time. Participants' rights were clearly informed before participating
in the study.

3. Results and Discussion

Table 1 shows that the majority of the research subjects were female (68.2%) and nurses (56.1%).
The most common age group in the study was from 30 to 40 years old, accounting for 44.9% of the
research subjects. The average working time of the research subjects at Pham Ngoc Thach Hospital was
10.54 years, with a median of 9 years. The shortest tenure was less than 1 year, and the longest was 37
years. Regarding stress levels, there were 58 research subjects (15%) with stress levels ranging from
mild to severe, of which there were 5 cases of severe stress, accounting for 1.3%.

Table 1. Characteristics of participants (n=390)

Characteristics Freq (%)
Gender
Male 124 31.8
Female 266 68.2
Age * 38.03; 32; 28-39
Age group
Under 30 years old 122 31.3
30 to 40 years old 175 44.9
40 to 50 years old 49 12.6
Over 50 years old 44 11.2
Job
Medical doctor 78 20.0
Nurse 219 56.1
Pharmacist 9 2.4
Medical Technician/Paraclinical Specialist 49 12.5
Others Bachelor 5 13
Housekeeper 30 7.7
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Table 2. Contined

Characteristics Freq (%)
Possition
Head/ Deputy head 17 4.4
Chief nurse/chief technician 23 5.9
Payroll staff 222 56.9
Contract staff 128 32.8
Number of years working at the hospital (years) * 10.54; 9; 4-14
Stress level
Normal 332 85.1
Mild 24 6.2
Moderate 13 3.3
Severe 16 41
Extremly severe 5 1.3

* Mean; Median; interquartile range

Table 2 shows that the overall PSC score of all research subjects was 3.13, and the standard
deviation was 0.36. There was a statistically significant difference between the stress level of healthcare
workers and the PSC score in both univariate models (coefficient B: -0.25; 95% CI: -0.43; -0.07; p-
value: 0.006) and multivariate models (coefficient B: -0.22; 95% CI: -0.41; -0.04; p-value: 0.017).
Higher levels of stress were associated with a reduction in PSC. In addition, the stress of healthcare
workers also negatively impacted the following three safety areas: teamwork, communication about

errors, and hospital management supporting patient safety.
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Table 2. The relationship between stress and PSC (n= 390)

Stress Level* Mean Univariate models Multivariate models
Dimensions of PSC Normal Mild Moder Severe Extremely  PSC* Coefficient p p-value Coefficient p-value
ate severe (95% ClI) (95% ClI)

1. Teamwork 3.38 (0.44) (S:jg) (g:ég) (g’_';;) 2.57 (0.65) (gj?) (_0.5'%‘?2. 19) <0.001 (-o.e;g;'?ig. 17) <0.001
2. Staffing and Work Pace 2.52 (0.53) (g:gg) ((2):22) (é:ig) 2.28 (0.65) (gzgg) . 22,0% 13) 0.590 . Z%Og 1) 0.450
ot mpovement. 2104 0l os 2O% 0n oamooy %% oamooy 002
4. Response to Error 2.48 (0.51) (gjg) (SZ;) (SSI) 2.17 (0.45) ((Z)gi) (0. 10 40?) 23) 0.628 (0. 103;?2_2 5 0.582
Cinic Locer SppororPeen. 320089 015 315 3 gpou 30 08 g 010 g
Safety
6. Communication About Error 4.05 (0.88) (Sjgg) (g:gg) (g:;g) 3.33 (1.62) (g:gg) . 4'2;'2_8 o) 0.005 (_0_48;'2_; 03) 0.023
7. Communication Openness 3.24 (0.81) (S’:gg) (S’:gg) (g:gg’) 2.42 (1.40) (g:gi) . ;;';03 08) 0.312 (_O_;;';lg_ 08) 0.275
8. Reporting Patient Safety Events  3.60 (1.17) (fgi)) (fg;) (iig) 3.71 (1.49) (iig) (0. 2%03 1) 0.751 (0. 10703 18) 0.957
?éri(;igrt]?sl\:fae?;gemem SRR 325 (0.48) (g:gg) (g:gg) (é:gi) 223 (1.10) (g:ég) (-o.e_gfg.zs) <0.001 (-o.s_gfg.zs) <0.001
Berage 2808 0 T o MO 8 e %% oaery 0
Total 3.14(0:35) (gég) (g:gi) (g:g:) 266 (0.70) (gég) (-0.4_3?; 2-2.07) 0.006 (-0.4;252-5.04) 0.017

Note: * Mean (SD)
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Our cross-sectional study conducted on 390 healthcare workers directly involved in patient care
at Pham Ngoc Thach Hospital, including nurses, doctors, and other specialties, revealed that 15% of the
study participants experienced stress ranging from mild to severe, with 1.5% extremely severe stress.

Our research indicates a stress rate of 15% among healthcare staff at Pham Ngoc Thach Hospital.
Conversely, a study by Vu Thi Cuc and colleagues using the same DASS-21 scale showed an over 80%
stress rate among healthcare workers. This discrepancy can be attributed to VVu Thi Cuc et al.'s research
being conducted in Ho Chi Minh City during the COVID-19 pandemic, whereas our study was
conducted in November 2022, a period of relative pandemic stability in the city [14]. Despite differences
in stress assessment tools (DASS-21-S and PSS-10), our study aligns reasonably with Bui Hong Cam et
al.'s research conducted on 272 healthcare workers in Ho Chi Minh City's healthcare centers and local
health stations in 2022, which also showed a stress rate of approximately 15% [15]. Our study also aligns
with Oulyna Phannavong et al.'s research conducted on 161 healthcare workers at Xiangkhoang
Provincial Hospital, Laos, in 2020, which reported a stress rate of 14.3% [16].

Our study also showed that "occupational stress” affected the overall PSC score, and four areas
of patient safety: teamwork, learning organization and continuous improvement, communication about
errors, and hospital management supporting patient safety. This finding is consistent with some previous
studies. Two studies in Iran and one study in Turkey all suggested that occupational stress has a negative
impact on PSC [6], [9], [17]. Conversely, several other studies found no correlation between stress and
PSC [18]. The discrepancies could be due to differences in tools and research procedures. However, a
recent systematic review supported the view of a negative relationship between occupational stress and
PSC [19].

Occupational stress negatively affects "teamwork”. In hospitals, patients are cared for by several
healthcare workers (doctors, nurses, clinical nutritionists, clinical psychologists, etc.). Therefore,
teamwork among these staff is a necessary requirement for patient care. However, when healthcare
workers are stressed at work, they often reduce or eliminate some necessary communication steps with
colleagues to save time for their tasks. Some studies have shown that job stress can lead to "burnout"
and reduced communication [20]. Burnout can be understood as when healthcare workers become tired,
lose emotion and work spirit, affecting concentration and work quality, which can impact teamwork
ability. When staff no longer communicate and cooperate effectively with colleagues, it adversely
impacts the efficacy of patient care processes and maintains patient safety [20]. The difference in the
"teamwork" score still exists in both the univariate and multivariate models. Generally, stress reduces
0.36 to 0.38 points in the "teamwork" domain.

Occupational stress negatively impacts the facet of “continuous learning and improvement
organization”. It may lead to a sense of work overload, causing employees to focus more on completing
their tasks rather than self-learning or continuous improvement [21]. Consequently, as occupational
stress increases, the PSC Score (PSCS) related to the domain of continuous learning and improvement
organization significantly decreases. Specifically, the score decreases by 0.18 with a p-value of 0.047
in the univariate model. However, this difference is not observed in the multivariate model when
adjusted for demographic characteristics of the study population. Thus, occupational stress does not alter
the "continuous learning and improvement organization" factor.

Occupational stress negatively impacts "communication about errors”, reducing the PSCS by 0.26
to 0.21. Occupational stress may affect healthcare workers' communication abilities in sharing error
information, especially when they do not feel safe in their work environment. This impedes the timely
detection and prevention of potential errors, resulting in undesirable consequences for patients [9]. A
study by Zabin et al. indicated that occupational stress could affect healthcare workers' communication
abilities in sharing information about errors and mistakes, particularly when they do not feel safe in their
work environment [19]. This impedes the timely detection and prevention of potential errors, leading to
undesired consequences for patients.
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Occupational stress negatively impacts "hospital management support for patient safety hospital
management support for patient safety"”. Many studies have shown that healthcare workers' occupational
stress is associated with decreased job satisfaction, loss of focus, diminished ability to assess and resolve
patient safety issues, reduced support for clinical leadership, and decreased collaboration among staff
[22]. This could lead to clinical leaders failing to properly prioritize patient safety improvements,
negatively impacting decision-making and actions towards improving patient safety.

Our study has some limitations as it was conducted in a specialized respiratory hospital rather
than a general hospital. Therefore, some characteristics of work stress in a specialized hospital may
differ from those in general hospitals, health centers, or community medical stations. Future research
should consider conducting a survey in various hospitals, particularly general hospitals, diverse
clinics/specialty clinics, health centers, and community medical stations. Due to research resource
limitations and time constraints, we used a descriptive cross-sectional study design. We acknowledge
that a cross-sectional design is not robust enough to conclude a causal relationship between occupational
stress and PSCS. Therefore, we suggest future studies need to be conducted with a longitudinal or
repeated measures design to clarify the causal relationship between occupational stress and PSCS.

4. Conclusion and Recommendations

Our study on 390 healthcare workers at Pham Ngoc Thach Hospital shows that 15% of
healthcare workers experience mild to severe occupational stress. The average PSCS is 3.13.
Occupational stress causes a decrease in PSCS. Three dimensions of PSC are affected by occupational
stress: teamwork, communication about error, and hospital management support for patient safety.
Hospitals should consider implementing solutions to reduce workplace stress as an important factor in
promoting a PSC in healthcare. This may directly affect patient health and satisfaction.
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