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ABSTRACT

Patient safety is fundamentally linked to the wellbeing of the healthcare workforce, yet systemic issues like
burnout and fatigue continue to jeopardize clinical outcomes and health system stability. This article
examines the intersection of provider exhaustion and patient harm, reframing burnout as a signal of
misaligned system design rather than an individual failing. This synthesis draws upon a cross-sectional study
of internal medicine residents6, a quality improvement evaluation of an Al-driven scheduling system in
anesthesiology, a global situational analysis from the World Health Organization, a meta-analysis of
organizational interventions, a four-year longitudinal study of overtime in Taiwan10, and a mixed-method
clinical audit of sleep deprivation in the UK. Dramatic changes to scheduling models have been shown to
cause high levels of fatigue and a much higher risk to both personal and occupational health. Studies indicate
that traditional "scheduling models" (for example, the 1-in-4 resident schedule) have the highest levels of
fatigue and very high levels of occupational burn out (HR = 2.13), with Nurses and Physicians being at a
much higher risk than any other staff in the organization. Long-term data suggest that physicians and nurses
are also at a much higher risk for developing occupational burn out than the general population. Conversely,
when Structural interventions are used to increase access to Al-driven scheduling methods, Intraoperative
Care Processes are reduced by 9.1%. The estimated cost of associated harm incurred from this 9.1% will be
$335,550. There also were multiple studies that have confirmed that for every additional patient added to a
Nurse, there is a 7% increase in the risk of death from hospital-associated complications. In order to address
the patient safety crisis, it will be necessary to move away from individual coping strategies to a system of
accountability. It will be necessary to implement alternative scheduling models, mandated staffing ratios, and
to implement a "just culture." Building high-reliability health systems will require legal protections for
incident reporting.
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1. INTRODUCTION

1.1. The Intersection of Fatigue and Harm

This pursuit of UHC is a laudable goal, but it is
also fundamentally premised on ensuring health
service safety (World Health Organization [WHO,
2024). In the absence of this, UHC translates into a
lack of trust and a reluctance to seek healthcare
(WHO, 2024). Patient safety concerns are presently
costing health systems billions of dollars in costs,
with a staggering 12.6% of total health expenditure
in high-income countries (HICs) being spent on
managing harm (WHO, 2024). At the heart of this
health safety crisis is a two-pronged epidemic of
healthcare worker burnout and fatigue, now
recognized as work-related hazards as opposed to
personal failings (Yuan et al, 2023; Zavaleta -
Monestel et al., 2026).

1.1.1. Global Burden and Economic Cost of
Unsafe Care

Preventable harm in healthcare is not only a
health concern; it is also a massive economic burden
(WHO, 2024). For OECD countries, managing harm
in healthcare translates into a staggering US$ 878
billion in annual costs (WHO, 2024) In middle-
income countries such as Thailand, preventable
harm in healthcare occurs in 7% of healthcare
admissions, translating into a staggering 5.5% of the
national health budget (WHO, 2024).

1.2. Burnout: A Systemic Design Flaw

However, burnout is now being seen less as a
failure of personal resilience but more as an
indicator of poorly designed systems (Zavaleta-
Monestel et al, 2026). Burnout is marked by
emotional exhaustion, depersonalization, and
reduced feelings of personal accomplishment (Bes et
al., 2023; Yuan et al., 2023; Zavaleta-Monestel et al.,
2026). Studies have revealed that workload,
technology, and management are the major causes
of this condition (Zavaleta-Monestel et al., 2026). In
the pharmacy industry, for example, the system is
largely designed for throughput rather than
sustainability, emphasizing speed over other forms
of cognitive work such as patient counseling and
clinical decision-making (Zavaleta-Monestel et al.,
2026). This is the major reason for the systematic
devaluation of cognitive work, which leads to

burnout (Zavaleta-Monestel et al, 2026).
Longitudinal research has revealed that working
long hours is a major factor that leads to burnout. A
study revealed that workers who work long hours
are at a 113% greater risk of suffering from high
burnout compared to those working fewer hours
(Chen et al., 2025). Females, physicians, and nurses
are more prone to burnout due to work-home
conflicts, high-stress patient interactions, and other
reasons (Chen et al., 2025).

1.3. The Critical Role of Sleep and Fatigue
Management

Fatigue is one of the major causes of medical
errors and injuries (WHO, 2024; Chukwunonso-
Ogpbu et al., 2025). Prolonged wakeful periods for 24
hours impair cognitive function to the extent that the
person is considered to be driving under the
influence of alcohol, exceeding the permissible limit
(Yuan et al., 2023; Chukwunonso-Ogbu et al., 2025).
In critical health-care environments, it was found
that more than half of the staff had less than six
hours of sleep before the start of work, and 88% of
the staff worked while fatigued (Chukwunonso-
Ogbu et al., 2025),

The consequences of this sleep deprivation are
severe. They are as follows:

1. Cognitive Lapses: Difficulty in concentrating,
forgetting medications, and delayed response
times are reported by the staff (Chukwunonso-
Ogbu et al., 2025).

2. Physical Hazards: Fatigue may lead to
occupational injuries, household injuries, and
management of personal health (Yuan et al,
2023).

3. Normalization of Exhaustion: Exhaustion is a
norm among the health-care staff, which may
lead to the wunderreporting of errors and
reluctance to speak up for safety concerns
(Chukwunonso-Ogbu et al., 2025).

WHO 7x5 Matrix for Patient Safety offers a guide
for action, with a focus on education for health
workers,  patient  participation, and  risk
management. Education for undergraduate and
postgraduate students about patient safety is a
necessity but a challenge for only 20% of the
countries to implement effectively.

Table 1: Comparative Analysis of Staffing and Scheduling Impacts

Feature Traditional 1-in-4 Model Night Float/Shift-Based AI-Driven Scheduling Mandated Staffing
Ratios
Shift Duration Exceeds 24 hours 8-12 hours Optimized 8-13 hours Varied based on unit
Burnout Rate Highest (71.4%) Moderate (57.1%) Significantly Reduced 24% Lower Odds
Safety Impact High risk of medical error Lower fatigue hazards 9.1% less care transitions 7% lower mortality per
patient
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Primary Driver Tradition/Chronicity Shift-based coverage Combinatorial Legislated safety floor
optimization
Wellbeing Focus Personal challenge Protected personal health Flexibility / Preference Workforce retention

1.4. From Individual
Accountability

In the modern healthcare system, the need to
change the focus from individual endurance to
system accountability is a necessity. Interventions at
the organizational level to manage workload,
scheduling, and staffing ratios not only work for
preventing burnout but also prove to be cost-
effective by offering a high ROL

In order to ensure patient safety, the following
need to be taken care of:

1. Explore alternative work patterns like night float
shifts, as well as the use of artificial intelligence
technology, to mitigate fatigue-related hazards.

2. Ensure the implementation of the mandatory
staffing ratios to protect both nurses and
patients, thereby ensuring the "surveillance
system" of nursing is maintained.

3. Cultivate a Just Culture where openness and
reporting of incidents are promoted, along with
legal protections for health workers.

4. Invest in rest facilities, such as sleep pods, to
counter the cognitive effects of the inevitable
shift work required.

Through this realization that "if it's not safe, it’s
not care," political leaders and medical professionals
can unite to transform the delivery of healthcare into
a sustainable high-reliability system.

2. METHODS

Coping to System

The research synthesized in this article takes a

multi-dimensional approach to the study of
workforce wellbeing and safety:
1. Cross-Sectional Surveys: This approach

surveyed internal medicine residents (PGY-1 to
PGY-3) to identify the effects of the impact of
five different scheduling models on fatigue and
burnout (Yuan et al, 2023). Burnout was
surveyed through the Maslach Burnout
Inventory (MBI), while fatigue was surveyed
through the Swedish Occupational Fatigue
Inventory (SOFI) (Yuan et al., 2023).

2. Longitudinal Survival Analysis: This approach
surveyed a four-year study in Taiwan (2021-
2024) to identify the effects of long hours of
overtime work on the progression to high levels
of personal burnout through the Kaplan Meier

method and Cox regression analysis (Chen et al.,
2025).

3. Quality Improvement Evaluation: This approach
surveyed the effects of the impact of the Al-
based scheduling system Lightning Bolt through
the idealized design framework on the burnout
of anesthesiologists (Sumrall et al., 2025).
Metrics  surveyed include intraoperative
transitions of care, physician satisfaction, and
vacation approval rates (Sumrall et al., 2025).

4. Meta-Analysis: This approach surveyed the
effectiveness of organizational interventions
versus combined interventions to reduce
exhaustion scores through the analysis of 13
studies (Bes et al., 2023).

5. Clinical Audit: A mixed-method audit in high-
acuity UK hospitals, using anonymous surveys
and face-to-face interviews, found sleep
deprivation and its impact on performance
(Chukwunonso- Ogbu et al., 2025).

6. Global Policy Review: WHO’s Global Patient
Safety Report 2024 employed a structured
survey of 108 Member States to assess the
achievement of a 7x5 strategic matrix of safety
goals (WHO, 2024).

3. RESULTS

The study’s results prove that systemic factors are
the main contributors to provider exhaustion and
patient harm. In residency training, the classic 1-in-4
call model, with 24-hour shifts every four days,
showed the highest levels of burnout (71.4%) and a
substantial increase in risks to personal health and
occupational harm (Yuan et al., 2023). Longitudinal
studies found that workers experiencing overtime
are 113% more likely to experience high levels of
burnout than those not experiencing overtime (Chen
et al., 2025).

Technological and policy interventions showed
clear benefits. The implementation of Al scheduling
led to a 9.1% reduction in transitions of care and a
massive 82% decrease in vacation denial rates
(Sumrall et al., 2025). In nursing, mandated staffing
ratios in Queensland resulted in 145 fewer deaths
and a return on investment where savings from
reduced readmissions were double the cost of
additional staff (Aiken, 2025).

Table 2: Burnout Prevalence and Risk Factors by Demographic and Role

Variable Findings / Risk Ratio Context / Source
Overall Burnout Prevalence 58% Residents (Yuan et al., 2023)
Overtime Work HR 2.13 (113% increase) Hospital Workers (Chen et al., 2025)
Physician Role HR 1.79 (79% increase) Higher risk vs. other staff (Chen et al., 2025)
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Nurse Role HR 1.57 (57% increase) Higher risk vs. other staff (Chen et al., 2025)
Female Gender HR 1.49 (49% increase) Gender disparity (Chen et al., 2025)
Reduced Sleep HR 1.29 (29% increase) Independent risk factor (Chen et al., 2025)
Table 3: Impact of Scheduling Models and Fatigue on Safety and Wellbeing
Metric Traditional 1-in-4 Model Al-Driven / Alternative Source
Burnout Rate 71.4% (Highest) 53.3% (Late-stay) (Yuan et al., 2023)
Occupational Harm Risk OR 5.69 Not significant (Yuan et al., 2023)
Care Transitions 10.3% (Manual) 9.1% (Al-Driven) (Sumrall et al., 2025)
Vacation Denial Rate N/A 82% Decrease (Sumrall et al., 2025)
Worked While Fatigued 88% of staff N/A (Chukwunonso-Ogbu, 2025)
Sleep Before Shift < 6 hours (50% of staff) N/A (Chukwunonso-Ogbu, 2025)
Table 4: Clinical and Economic Impact of Nurse Staffing Ratios
Jurisdiction Staffing Policy Impact Economic / Safety Outcome Source
Global Standard Each +1 patient per nurse 7% increase in mortality risk (Aiken, 2025)
Queensland, AU Implemented Ratios 145 fewer deaths; 255 fewer readmissions (Aiken, 2025)
Queensland, AU AUD $70M Savings 2x the cost of additional staff (Aiken, 2025)
California, US Implemented Ratios Reduced odds of poor quality care (42%) (Aiken, 2025)
[llinois, US (Est) Proposed 1:4 ratio 1,595 deaths avoided; $117M saved (Aiken, 2025)
New York (Est) Proposed 1:4 ratio More sepsis deaths avoided than care bundles (Aiken, 2025)

B Dedicated budget category
for patient safety

B Patient safety activities are mentioned
in the annual health budget

I No budget provision has been
made for patient safety

Figure 1: Patient safety in national health budgets The scarcity of patient safety human resource plans and
ongoing efforts to address staffing gaps emphasizes the urgent need for comprehensive strategies to ensure
there are sufficient health workers.
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Figure 2: Number of countries that responded to the Member State survey, by World Bank income country
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Figure 3: Proportion of countries that have defined minimum safety standards Global integration of safety
standards into health care licensing emphasizes a commitment to universal safety norms
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4. DISCUSSION

4.1. Reframing Burnout as a Systemic Design
Flaw

The synthesis of current research confirms that
exhaustion is the core dimension of burnout and
serves as a primary signal that a healthcare system’s
design is misaligned (Bes et al., 2023; Zavaleta-
Monestel et al, 2026). Burnout is increasingly
recognized not as a lack of individual resilience, but
as a predictable consequence of structural
imbalances where workload demands consistently
exceed available resources (Zavaleta-Monestel et al.,
2026). In sectors such as pharmacy, systems are often
structured for throughput (volume) rather than
sustainability, prioritizing speed over essential
cognitive labor like clinical reasoning and patient
counseling (Zavaleta-Monestel et al., 2026). This
systematic undervaluation of professional expertise
accelerates disengagement and emotional fatigue
(Zavaleta-Monestel et al., 2026).

The Dangerous Normalization of Fatigue Clinical
evidence reveals a pervasive 'normalization of
exhaustion" within hospital cultures, where working
while sleep-deprived is often viewed as a personal
challenge rather than an occupational hazard (Yuan
et al., 2023; Chukwunonso-Ogbu et al.,, 2025). A
clinical audit found that 88% of staff had worked
while fatigued, and nearly 40% confirmed
witnessing or making errors where fatigue was a
contributing factor (Chukwunonso-Ogbu et al,
2025). This is particularly alarming given that 24
hours of sustained wakefulness produces cognitive
impairments equivalent to being legally intoxicated
(Yuan et al, 2023). Despite these risks, many
resident physicians still do not conceptualize fatigue
as a threat to patient safety, which underscores the
urgent need for context-specific fatigue risk
management education (Yuan et al, 2023). This
systematic undervaluing of professional expertise
contributes to disengagement and emotional fatigue
(Zavaleta-Monestel et al., 2026).

The Dangerous Normalization of Fatigue Clinical
evidence confirms the normalization of exhaustion
as a dominant phenomenon in the cultures of
hospitals, where sleep deprivation while working is
perceived as a personal challenge rather than an
occupational hazard (Yuan et al, 2023;
Chukwunonso-Ogbu et al., 2025). A clinical audit
reported that 88% of the staff reported working
while fatigued, with nearly 40% admitting to having
witnessed or committed errors due to fatigue
(Chukwunonso-Ogbu et al,  2025). This
phenomenon is alarming since 24 hours of
wakefulness results in cognitive impairments similar

to those of a person who is legally intoxicated (Yuan
et al., 2023). However, most resident physicians do
not recognize fatigue as a patient safety threat, a fact
that highlights the need for fatigue risk management
education to be context-specific (Yuan et al., 2023).

4.2. The Direct Link Between Staffing,
Overtime, and Mortality

Longitudinal data and policy reviews establish a
clear, causal link between staffing levels and patient
survival. In Taiwan, a four-year study found that
healthcare =~ workers  experiencing  prolonged
overtime faced a 113% higher risk of progressing to
high personal burnout (Chen et al., 2025). Similarly,
landmark nursing research has documented that
each additional patient added to a nurse’s workload
increases the risk of hospital mortality by 7% (Aiken,
2025). These findings suggest that nurses serve as a
critical ~ "surveillance  system" for detecting
complications; when staffing ratios are too high, this
system fails, leading to life-threatening "failure to
rescue” events (Aiken, 2025).

Organizational Accountability vs. Individual
Coping The sources argue for a paradigm shift from
individual-focused wellness initiatives to
organizational accountability (Zavaleta-Monestel et
al., 2026). While many health systems offer resilience
training or wellness apps, meta-analyses indicate
that workload-focused interventions—such as
increasing human resources or optimizing
workflows —are significantly more effective at
reducing exhaustion scores (Bes et al, 2023).
Structural reforms, such as the implementation of
Al-driven scheduling, have shown the ability to
reduce hazardous intraoperative handoffs by 9.1%
while simultaneously decreasing vacation denial
rates by 82% (Sumrall et al, 2025). This
demonstrates that technological innovation can align
physician satisfaction with patient safety goals
(Sumrall et al., 2025). This shows that technological
innovation can actually align physician satisfaction
with patient safety goals (Sumrall et al., 2025).

Building High Reliability Systems through "Just
Culture" To build high reliability health systems, a
global commitment to "just culture" is needed,
where learning from mistakes is balanced with
professional accountability (WHO, 2024). Currently,
a major gap exists in this area because, although 55%
of countries worldwide recognize patient safety as a
national priority, only 19% have laws in place to
protect health workers who report patient safety
incidents (WHO, 2024). As a consequence, a culture
of fear exists, preventing openness in learning from
mistakes (WHO, 2024). Furthermore, the WHO
points out that only 11% of countries have sufficient
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financial and human resources to support their
patient safety strategies, thus a political commitment
is needed to ensure "if it’s not safe, it's not care"
(WHO, 2024).

5. CONCLUSION

However, patient safety cannot be disassociated
from the safety of the workforce, as emphasized by
the WHQO's Director-General, “if it’s not safe, it’s not
care”. The 1-in-4 resident call model, as well as the
chronic understaffing of nurses, is recognized as an
occupational hazard that directly leads to increased
mortality and error rates. To address this crisis,
health organizations should adopt alternative work
schedules such as the night float schedule or the Al
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