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Abstract

Background: Emergency physicians (EPs) work in unpredictable, high-pressure environments that demand rapid clinical
decisions and constant multitasking. Such conditions expose them to significant occupational stress, which, if persistent or
unmanaged, can impair judgment, reduce job satisfaction, and increase the likelihood of burnout. Understanding and accurately
measuring this stress is essential to improving physician well-being and patient safety. Objective: This study aimed to develop
and validate a multidimensional tool to assess stress among emergency physicians and to explore its relationship with key
patient-related outcomes. Methods: A cross-sectional study was conducted in Sudan from February to July 2025. A structured,
self-administered online questionnaire was distributed to practicing emergency physicians across multiple hospitals. The tool
underwent content and construct validation, with exploratory factor analysis used to identify underlying stress domains.
Logistic regression was applied to examine associations between overall stress levels and self-reported clinical outcomes,
including medical errors and turnover intention. Results: A total of 202 emergency physicians completed the survey. Four
primary stress domains were identified: burnout, workload, psychological distress, and system-related stress. Higher composite
stress scores were significantly correlated with increased reports of medical errors (p < 0.01) and a greater intention to leave
their current position (p < 0.05). Conclusion: The developed instrument demonstrated strong validity and reliability in
assessing multiple aspects of emergency physician stress. Findings highlight that elevated stress levels adversely affect both
clinicians and patients. Implementing structured support systems, promoting coping strategies, and enhancing workplace
resilience are essential to reduce stress and improve emergency care quality.

Keywords

Emergency Medicine, Physician Stress, Burnout, Patient Outcomes, Coping Strategies, Resilience

“Corresponding author: omer.faiz.md@gmail.com (Omer Faiz Omer Mohamed)

Received: 13 October 2025; Accepted: 23 October 2025; Published: 28 November 2025

@ Copyright: © The Author(s), 2025. Published by Science Publishing Group. This is an Open Access article, distributed
under the terms of the Creative Commons Attribution 4.0 License (http://creativecommons.org/licenses/by/4.0/), which
BY

permits unrestricted use, distribution and reproduction in any medium, provided the original work is properly cited.


http://www.sciencepg.com/journal/ajhr
http://www.sciencepg.com/journal/656/archive/6561306
http://www.sciencepg.com/
https://orcid.org/0009-0006-5007-1351
https://orcid.org/0009-0004-2897-1236
https://orcid.org/0009-0004-5335-5259
https://orcid.org/0009-0005-1912-3857
https://orcid.org/0009-0002-9211-4066
https://orcid.org/0009-0003-6847-8537

American Journal of Health Research

http://www.sciencepg.com/journal/ajhr

1. Introduction

1.1. Background

Emergency physicians (EPs) operate in high-acuity, un-
predictable environments with limited recovery time. Burnout,
characterized by emotional exhaustion and depersonalization,
is a major occupational hazard in emergency medicine and is
commonly measured using the Maslach Burnout Inventory
(MBI) [1]. Perceived stress, a core psychological construct
that reflects an individual’s appraisal of life events as
overwhelming or uncontrollable, is frequently assessed
using the Perceived Stress Scale (PSS) developed by Cohen
et al. [2].

Globally, emergency physicians experience higher levels of
stress, burnout, and depression compared to other medical
specialties [3, 4]. During systemic crises such as the
COVID-19 pandemic, these stressors and their impact on care
quality become even more pronounced [5, 6]. Previous stud-
ies link psychological strain to adverse clinical outcomes and
reduced resilience among healthcare workers [7, 8]. De-
spite increasing awareness, few validated tools compre-
hensively assess stress among EPs. This study aims to
develop and validate a multidimensional stress assessment
instrument tailored to the unique challenges of emergency
practice.

1.2. Problem Statement

Emergency physicians work under very stressful condi-
tions. They deal with critical patients, long working hours,
and frequent night shifts. This constant pressure affects
their mental health and may also reduce the quality of
patient care. Although stress among emergency physicians
is a known problem, there are few tools designed to
measure their stress in a way that fits their daily work
environment. This study aims to develop and validate a
special tool that measures the main types of stress affect-
ing emergency physicians and shows how this stress can
influence patient outcomes.

1.3. Justification

Emergency physicians play an important role in saving
lives every day. When they are stressed or burned out, both
their wellbeing and patient safety are at risk. Measuring this
stress correctly is the first step in finding ways to reduce it.
Most of the available tools are general and do not capture the
unique stressors of emergency medicine. Developing a vali-
dated, multidimensional tool will help hospitals identify
doctors who need support, improve their mental health, and
enhance patient care. This research will also contribute val-
uable data that can guide policies for physician wellness and
retention.
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1.4. Research Objectives

1.4.1. General Objective

To develop and test a new survey tool that can properly
measure the different types of stress experienced by emer-
gency physicians and see how this stress is connected to im-
portant outcomes like medical errors and job turnover.

1.4.2. Specific Objectives

1. To create a multi-dimensional survey (the Emergency
Physician Stress Scale) that is specifically designed for the
unigue work environment of emergency medicine.

2. To check if the new survey is a valid and reliable tool by
testing its internal structure (with factor analysis) and its
consistency (with Cronbach's alpha).

3. To use the new tool to identify the main sources of stress
for emergency physicians, such as emotional exhaustion,
workload, and coping methods.

4. To determine if higher stress scores from the tool are
significantly linked to a higher likelihood of self-reported
medical errors.

5. To analyze if higher stress scores are significantly linked
to a stronger intention to leave the profession.

6. To investigate whether the use of adaptive coping strat-
egies, as measured by the tool, has a protective effect against
negative outcomes like medical errors and burnout.

2. Literature Review

Emergency physicians (EPs) face unique psychological and
occupational demands due to the high-acuity, time-sensitive
nature of their work. These demands have been linked to
elevated levels of stress, burnout, anxiety, and depression,
particularly during systemic disruptions such as the
COVID-19 pandemic. Appiani et al. (2021) found a signifi-
cant prevalence of burnout and mental health challenges
among hospital physicians during the pandemic, underscoring
the vulnerability of frontline staff [6]. Likewise, Solmi et al.
(2022) demonstrated that global crises can amplify emotional
burden across healthcare professions, affecting both wellbe-
ing and functional performance [9].

The impact of stress extends beyond psychological well-
being-it also impairs clinical outcomes. Watson et al. (2019)
reported that increased stress correlates with poor workload
management and perceived patient care compromise [7].
Similarly, Li et al. (2024) illustrated through network analysis
that stress and burnout are intertwined with anxiety, reduced
quality of life, and even suicidality in clinical trainees [8].

Notably, stress-related performance deficits are observable
in both simulated and real-world emergency scenarios. Bjer-
shol et al. (2011) demonstrated that socioemotional stress
significantly degraded cardiopulmonary resuscitation (CPR)
quality during advanced life support simulations [16]. Truchot
et al. (2023) further showed that task interruptions under
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stress can erode performance even among trained emergency
responders [15].

Emerging evidence also points to the role of digital tools in
either mitigating or compounding clinical stress. Wosny et al.
(2023) highlighted the complexity of digital workflows,
showing that while technology can improve efficiency, it also
introduces new cognitive and procedural stressors [5]. Bern-
burg et al. (2024) found that digital demands, if unregulated,
negatively affect EPs' mental health and job satisfaction [10].

To counteract these effects, resilience-promoting strategies
are being explored. Programs involving mindfulness, medi-
tation, and structured emotional support have shown benefits
for emergency staff. Lynch et al. (2018) reported positive
psychological effects from a mantra meditation intervention,
while Hu et al. (2012) emphasized the need for peer support
frameworks tailored to emotionally stressful clinical envi-
ronments [12, 14]. Quality improvement initiatives aimed at

physician wellness, such as the one evaluated by Mathura et al.

(2025), demonstrate institutional potential in addressing
stress-related clinical decline [13].

Despite this expanding body of literature, few tools exist
that comprehensively assess the multidimensional nature of
emergency physician stress, especially in connection with
clinical performance and patient outcomes. This gap under-
scores the need for validated instruments capable of capturing
stress, coping strategies, and practice-related implications.
The current study addresses this need by developing and
testing a multidimensional stress assessment tool specifically
tailored to the emergency medical context.

3. Methodology

3.1. Study Design and Setting

A cross-sectional study was conducted using an anony-
mous, self-administered online questionnaire distributed
among emergency departments across Sudan. Data collection
took place between May 1st and June 5th, 2025.

3.2. Study Population

The study targeted emergency physicians (EPs) working in
hospital-based emergency departments across Sudan. These
physicians manage acute cases under high-stress conditions,
making them appropriate subjects for assessing occupational
stress and its effects on patient outcomes.

3.3. Inclusion and Exclusion Criteria

Inclusion: Licensed EPs currently practicing during the
study period and willing to provide informed consent.

Exclusion: Medical officers, interns, or non-emergency
specialists; physicians not working in emergency depart-
ments; and incomplete or duplicate responses.
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3.4. Sampling Technique and Sample Size

A convenience sampling approach was used. The ques-
tionnaire was shared through professional networks, hospital
groups, and social media platforms.

The minimum sample size (n = 196) was calculated using
the formula:

n = \frac{Z"2 \times P \times (1 - P)}{d"2}

3.5. Study Variables

The instrument assessed four domains:

1. Perceived stress

2. Burnout symptoms

3. Coping strategies

4. Perceived impact on patient care

Demographic and work-related data were also collected.

3.6. Instrument Development and Validation

A 31-item tool was developed based on literature review
and expert input. Each item was rated on a 5-point Likert
scale. A pilot test with 20 EPs ensured clarity and relevance.
Construct validity was evaluated using exploratory factor
analysis (EFA) with Varimax rotation, and reliability was
measured by Cronbach’s alpha.

3.7. Data Collection and Measurement

All data were collected through self-report using the same
online survey instrument for all participants. Participation was
voluntary and anonymous to encourage honest responses.

3.8. Bias Control

Selection bias was minimized by broad online distribution
and voluntary participation. Measurement bias was reduced
by using standardized items and consistent data collection
procedures.

3.9. Data Analysis

Data were analyzed using IBM SPSS Statistics Version
25.0. Factor analysis and reliability tests validated the tool,
while binary logistic regression explored associations be-
tween stress levels and outcomes such as medical errors and
turnover intention.

3.10. Ethical Considerations

The study involved minimal risk and maintained partici-
pant anonymity. Electronic informed consent was obtained
before participation. As no patient data or clinical interven-
tions were involved, formal ethical approval was not re-
quired, in accordance with the Declaration of Helsinki prin-
ciples.
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4. Results

Participant Flow

Of 230 individuals who accessed the survey link, 202
completed all items and met inclusion criteria.

Participant Characteristics

Mean age was 36.4 years (SD = 5.8); 58% were male. 62%
worked rotating night shifts; mean clinical experience was 7.6

+4.3 years (Table 1).

Table 1 summarizes the descriptive statistics for the four
domains assessed. The mean perceived stress score was 3.5
(SD = 0.8), while burnout averaged 3.2 (SD = 0.9). Coping
strategies scored higher on average (M = 3.8, SD = 0.7), and
perceived patient care impact was moderate (M = 3.1, SD =
0.6).

Table 1. Descriptive Statistics for Emergency Physician Stress Scale.

Variable Mean
Perceived Stress 35
Burnout 3.2
Coping Strategies 3.8
Patient Care Impact 3.1

Exploratory Factor Analysis (EFA)

EFA supported a four-factor solution, accounting for 63.2%
of the total variance. Factor loadings indicated distinct clus-
tering of items representing:

SD Range
0.8 1-5
0.9 1-5
0.7 1-5
0.6 1-5

port-Seeking Behavior, and Cognitive Avoidance.

Table 2 presents selected loadings, with high internal reli-
ability across subscales (Cronbach’s a ranging from 0.72 to
0.88).

Table 2. Exploratory Factor Analysis Loadings.

Emotional Exhaustion, Operational Workload, Sup-
Item Factor-1
Emotional Exhaustion 0.78

Workload 0.72

Support Seeking 0.15

Cognitive Avoidance 0.20

Regression Analysis

Binary logistic regression revealed that higher total stress
scores significantly predicted self-reported medical errors (B
= 0.45, SE = 0.08, p < 0.001) and intention to leave the pro-
fession (B = 0.51, SE = 0.10, p < 0.001). Burnout scores
were also significantly associated with perceived patient care

Factor-2

0.12
0.14
0.81
0.76

compromise (B = 0.38, SE = 0.10, p < 0.01). Adaptive cop-
ing strategies were protective (B = -0.22, SE = 0.09, p =
0.02). Years of experience showed a non-significant trend
toward reduced error reporting (B = —0.05, SE = 0.03, p =
0.08). These findings are detailed in Table 3.

Table 3. Regression Analysis Predicting Medical Errors.

Predictor B
Stress score 0.45
Burnout 0.38

SE P-value
0.08 <0.001
0.10 <0.01
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Predictor B
Coping (Adaptive) -0.22
Years of Experience -0.05

Qualitative Findings

Open-ended responses revealed common stressors, in-
cluding:

1). Overcrowded emergency departments

2). Staffing shortages

3). Lengthy night shifts

4). Poor administrative support

Coping strategies frequently cited included deep breathing,
short breaks between patients, informal peer support, and
avoidance behaviors. Many participants expressed the need

SE P-value
0.09 0.02
0.03 0.08

for institutional reforms, such as scheduling flexibility, men-
tal health support access, and the implementation of struc-
tured debriefing sessions.

Figure Analysis

Figure 1 demonstrates that physicians working in urban
trauma centers reported significantly higher stress scores
compared to those in suburban or rural settings.

Figure 2 illustrates elevated stress among physicians with
more night shifts per month, with a linear increase in stress
levels from low to high night shift exposure.

Mean Stress Burden by Work Setting
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Figure 1. Mean stress burden by work setting.
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Figure 2. Stress burden by shift length.

Mean stress levels (0-10) among emergency physicians across different shift durations. Longer shifts were associated with higher average stress

levels.
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5. Discussion

The validated tool revealed four dimensions of stress re-
sponse with significant associations to burnout, medical er-
rors, and turnover intentions. The results are consistent with
prior studies indicating the direct influence of stress and
burnout on clinical decision-making and patient safety [6, 7,
15]. The emotional toll experienced by EPs mirrors findings
from the COH-FIT study, which showed global disruption of
psychological wellness in health workers during pandemic
conditions [9].

Importantly, the presence of digital stressors-highlighted
in recent studies-was evident in open-ended responses from
our participants, aligning with Wosny et al. and Bernburg et
al. who reported that technological demands can contribute
to cognitive overload and job dissatisfaction [5, 10].

Resilience-enhancing strategies such as mindfulness, in-
stitutional peer support, and structured coping interventions,
like those reviewed by Lynch et al. and Hu et al., should
be explored as targeted support mechanisms [11, 14]. Fu-
ture studies might focus on the real-time application of
our tool to monitor physician stress and predict patient
outcome trends.

6. Conclusion

This study provides a validated instrument for assessing
emergency p-hysician stress and highlights its clinical impli-
cations. Findings support the need for targeted institutional
strategies to mitigate stress and improve patient safety.

Interpretation

Results align with international literature showing the
mental health toll of emergency work [6, 9], and support
calls for wellness-based reform [13, 14]. Digital demands
and night shift burden remain actionable targets.

Generalisability

Findings are applicable to similar healthcare systems in
urban emergency settings but may vary by institutional re-
sources and culture.

7. Recommendations

1). Implement structured peer support and wellness initia-
tives

2). Introduce mindfulness or stress reduction training

3). Limit consecutive night shifts

4). Monitor stress through validated tools

5). Foster open dialogue around physician wellbeing
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