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Abstract 
 
Introduction: Healthcare workers frequently face significant fatigue due to irregular shift patterns, long hours, and high-stress 

environments, which can negatively impact both their well-being and patient care quality. Recognizing the critical need for 

effective fatigue management strategies in healthcare settings, this review aimed to systematically examine the literature on 

sleep-related and fatigue management interventions for healthcare workers, identifying effective strategies and areas requiring 

further investigation. 

Methods: A comprehensive search was conducted across several electronic databases, including PubMed, Scopus, Web of 

Science, and CINAHL, focusing on interventional studies and clinical trials published in the last years up to 2022. Inclusion  

criteria were set to identify studies that evaluated the effectiveness of interventions aimed at reducing fatigue among healthcare 

workers. The study selection involved screening titles and abstracts, full-text review, and data extraction, culminating in a 

quality assessment of the included studies. 

Results: Eleven studies met the inclusion criteria, with sample sizes ranging from 30 to over 200 participants. The interventions 

varied widely, encompassing modified work schedules, on-site napping facilities, mindfulness and stress reduction programs, 

and education on sleep hygiene. Notably, structured napping strategies showed a 25% improvement in alertness and a 30% 

decrease in reported errors (risk ratio: 0.7, 95% CI, 0.5-0.9). Mindfulness programs led to a 35% decrease in burnout symptoms, 

and ergonomic adjustments coupled with sleep education sessions resulted in a 50% decrease in sleep disturbances . 

Conclusions:  The review highlights the efficacy of diverse interventions in managing fatigue among healthcare workers. 

Tailored, multifaceted approaches, particularly those combining physical, psychological, and educational strategies, appear 

most effective in reducing fatigue and enhancing worker well-being and performance. Future research should focus on integrated 

interventions and consider the unique contexts of healthcare settings. 
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Introduction 

In the fast-paced environment of healthcare settings, 

fatigue among workers has emerged as a significant 

concern, affecting not only the health and wellbeing of 

the staff but also the quality of patient care. Studies 

have shown that over 65% of healthcare workers 

report experiencing symptoms of burnout and fatigue, 

which can lead to decreased attentiveness, impaired 

decision-making, and increased error rates [1]. The 

importance of addressing fatigue is underscored by 

research indicating that prolonged work hours and 

insufficient sleep contribute to approximately 40% of 

medical errors [2]. Furthermore, the physical and 

psychological demands of healthcare professions 

exacerbate the risk of fatigue, with more than 50% of 

nurses and doctors working shifts longer than 12 

hours, significantly disrupting their sleep patterns and 

circadian rhythms [3]. 

 

The implications of fatigue extend beyond individual 

health concerns, impacting the healthcare system's 

efficiency and safety. A study conducted in 2021 

revealed that fatigue-related productivity losses 

account for up to 20% of the total budget allocated for 

healthcare personnel, underscoring the economic 

impact of not addressing worker fatigue [4]. 

Moreover, patient satisfaction and outcomes are 

directly influenced by the alertness and cognitive 

function of healthcare workers, with satisfaction 

scores dropping by 15% in settings where staff report 

high levels of fatigue [5]. This connection highlights 

the critical need for effective fatigue management 

interventions to ensure optimal patient care and 

worker health. 

 

In response to the growing concern over healthcare 

worker fatigue, various sleep-related and fatigue 

management interventions have been proposed and 

implemented in some settings. For instance, strategic 

napping and modified shift scheduling have shown a 

30% improvement in self-reported alertness and a 25% 

reduction in fatigue-related incidents among 

healthcare workers [6]. Additionally, the introduction  

 

 

 

 

of fatigue management education programs has led to 

a significant increase in awareness and self-

management strategies, with 60% of participants 

reporting better sleep quality and overall well-being 

[7]. The aim of this review was to systematically 

examine the existing literature on sleep-related and 

fatigue management interventions for healthcare 

workers, identifying effective strategies and areas 

needing further investigation. By analyzing studies 

that have assessed the impact of various interventions 

on reducing fatigue and improving sleep quality 

among healthcare personnel, this review sought to 

contribute to the development of more effective and 

comprehensive fatigue risk management programs in 

healthcare settings [9,10]. The justification for this 

review stems from the critical need to address the 

adverse effects of fatigue on healthcare workers and 

patient care, highlighting the importance of 

implementing evidence-based strategies to minimize 

fatigue and its consequences. 

 

Methods 

 

To conduct this systematic review, a detailed and 

comprehensive search strategy was designed to 

capture relevant literature on sleep-related and fatigue 

management interventions for healthcare workers. The 

search terms were carefully selected to encompass a 

broad range of interventions, including "sleep 

management," "fatigue reduction," "shift work," 

"napping strategies," "work schedule optimization," 

and "healthcare worker well-being." These terms were 

used in combination with Boolean operators to ensure 

a thorough search. 

 

The literature search was carried out across multiple 

electronic databases, including PubMed, Scopus, Web 

of Science, and CINAHL, to ensure comprehensive 

coverage of the topic. The search was limited to 

articles published in the last years up to 2022, focusing 

exclusively on interventional studies that assessed the 

effectiveness of various strategies to minimize fatigue 
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 among healthcare workers. This time frame was 

chosen to ensure that the review reflected the most 

recent and relevant evidence available. Inclusion 

criteria were strictly defined to select studies of high 

relevance and quality. Only peer-reviewed articles 

reporting on primary research, conducted in healthcare 

settings, and evaluating the outcomes of sleep-related 

and fatigue management interventions were 

considered. Studies needed to provide clear 

descriptions of the intervention, the study population, 

and measurable outcomes related to fatigue, sleep 

quality, or related psychosocial and physical health 

indicators. Exclusion criteria were applied to omit 

studies that were reviews, commentaries, theoretical 

papers without primary data, studies focusing on non-

healthcare populations, and research that did not 

include specific interventions aimed at managing or 

reducing fatigue. 

 

The study selection process involved several steps to 

ensure rigor and minimize bias. Initially, titles and 

abstracts were screened by two independent reviewers 

to identify studies that potentially met the inclusion 

criteria. Any discrepancies between reviewers at this 

stage were resolved through discussion or, if 

necessary, consultation with a third reviewer. 

Following the initial screening, full texts of potentially 

eligible studies were retrieved and assessed in detail 

against the inclusion and exclusion criteria. Studies 

that did not meet all the criteria were excluded, and 

reasons for exclusion were documented. After 

identifying the studies for inclusion, data extraction 

was performed using a standardized form to capture 

information on study characteristics, participant 

demographics, descriptions of the interventions, 

outcome measures, and key findings. This process was 

conducted independently by two reviewers to ensure 

accuracy and completeness of the data collected. 

 

The methodological quality of the included studies 

was assessed using an appropriate quality assessment 

tool tailored to intervention studies. This assessment 

considered factors such as study design, risk of bias, 

participant selection, clarity of intervention 

description, and the appropriateness of outcome 

measures. Highlighting the strength and reliability of 

the findings related to fatigue management 

interventions in the general healthcare settings.  

Results and discussion 

 

The systematic review included a total of 11 

interventional studies and clinical trials, each 

contributing valuable insights into the effectiveness of 

various fatigue management strategies for healthcare 

workers. The sample sizes of these studies varied 

significantly, ranging from as few as 30 participants in 

smaller, focused interventions to over 200 in larger-

scale trials, reflecting a wide spectrum of healthcare 

settings and populations. 

 

The types of interventions examined across these 

studies were diverse, encompassing strategies such as 

modified work schedules, on-site napping facilities, 

mindfulness and stress reduction programs, and 

targeted education on sleep hygiene and fatigue 

management. One notable intervention involved the 

implementation of shorter, more frequent breaks 

during shifts, which, in a study with 120 participants, 

resulted in a 40% reduction in self-reported fatigue 

levels and a significant improvement in job 

satisfaction [11]. Another study with a sample size of 

80 explored the efficacy of a structured napping 

strategy during night shifts, finding that participants 

who took 30-minute naps showed a 25% improvement 

in alertness and a 30% decrease in reported errors, with 

a risk ratio of 0.7 (95% CI, 0.5-0.9) [12]. 

 

Mindfulness and stress reduction interventions were 

also prominently featured, with one study reporting 

that healthcare workers participating in an 8-week 

mindfulness-based stress reduction program 

experienced a 35% decrease in symptoms of burnout 

and a 20% improvement in sleep quality, compared to 

controls [13]. The diversity of interventions highlights 

the multifaceted approach needed to address fatigue in 

healthcare environments effectively. 

 

Comparatively, educational interventions focused on 

sleep hygiene and fatigue management principles 

demonstrated varying degrees of effectiveness. One 

study reported a modest 10% improvement in sleep 

quality and a 15% reduction in fatigue among 

participants, suggesting that while education is crucial, 

it may need to be combined with other strategies for 

optimal effectiveness [14]. The clinical trials included 

in the review further underscored the potential of 
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combining physical interventions with behavioral and 

educational strategies. For example, one trial 

integrated ergonomic adjustments to workstations 

with a series of workshops on sleep management, 

resulting in a significant reduction in physical 

discomfort and a 20% improvement in overall sleep 

quality among participants [15]. This comprehensive 

approach was echoed in another study, where the 

introduction of adjustable lighting to mimic natural 

circadian rhythms, paired with sleep education 

sessions, led to a 50% decrease in reported sleep 

disturbances and a notable increase in productivity 

[16]. 

 

Overall, the results of the included studies indicate that 

interventions to manage fatigue among healthcare 

workers can be highly effective, particularly when 

they are tailored to the specific needs and contexts of 

the workforce. The variations in design, 

implementation, and outcomes of these studies 

underscore the importance of a personalized approach 

to fatigue management in healthcare settings, taking 

into consideration the complex interplay of physical, 

psychological, and environmental factors that 

contribute to worker fatigue. The discussion of the 

systematic review centers on the comparative analysis 

of the risk difference observed in the included 

interventional studies and clinical trials against similar 

interventions reported in the medical literature. This 

comparison reveals a broad spectrum of effectiveness 

across various fatigue management strategies, offering 

insights into the most promising approaches for 

healthcare settings. 

 

The included studies showcased a range of risk 

reductions in fatigue levels and related errors among 

healthcare workers, with risk ratios varying from 0.7 

to 0.9 across different interventions. This risk 

reduction is notably comparable to findings in the 

broader medical literature, where similar interventions 

have been reported to achieve risk reductions in the 

same ballpark. For instance, studies on the 

implementation of strategic napping protocols 

reported a risk reduction of approximately 0.75 in 

fatigue-related errors, closely aligning with the 0.7 risk 

ratio observed in our review [19].  However, when 

comparing the effectiveness of mindfulness and stress 

reduction programs, the included studies reported a 

slightly higher effectiveness (35% decrease in burnout 

symptoms) than some earlier literature, which 

averaged a 25% reduction in similar outcomes [20]. 

This discrepancy could be attributed to differences in 

program duration, participant engagement, or the 

specific stress reduction techniques employed, 

highlighting the importance of program customization 

to maximize benefits. 

 

Educational interventions on sleep hygiene and fatigue 

management demonstrated a modest impact in both 

the included studies and the broader literature. The 

improvements in sleep quality and fatigue levels 

reported in our review (10-15% improvement) were 

slightly lower than those reported in some external 

studies, where improvements up to 20% were 

observed [21]. This variance suggests that the 

effectiveness of educational interventions may be 

enhanced by incorporating interactive and 

personalized elements, as suggested by more recent 

research [22].  The review also underscores the 

potential of ergonomic and environmental 

adjustments, with included studies reporting up to a 

50% decrease in sleep disturbances. This finding is 

consistent with literature reports indicating significant 

benefits from ergonomic interventions, with some 

studies showing even higher improvements in worker 

well-being and productivity [23].  

 

Interestingly, the comparison reveals that while 

individual interventions are beneficial, the greatest 

risk reductions are often reported in studies that 

employ a combination of strategies, such as ergonomic 

improvements paired with educational programs [24-

27]. This synergistic effect suggests that integrated 

approaches may be more effective in mitigating 

fatigue among healthcare workers than single 

interventions. 

 

Conclusions 

 

In conclusion, the discussion highlights the 

importance of adopting a comprehensive and tailored 

approach to fatigue management in healthcare 

settings. The comparative analysis with the medical 

literature not only validates the findings of the 

included studies but also emphasizes the need for 

ongoing research to refine and optimize intervention 
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strategies. Future studies should continue to explore 

innovative combinations of interventions, taking into 

account the unique challenges and needs of healthcare 

workers, to further enhance the effectiveness of 

fatigue management programs. 
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Table (1): Summary of the findings of the included studies that aimed to systematically examine the 

literature on sleep-related and fatigue management interventions for healthcare workers  

Study ID 
Sample 

Size 

Population 

Characteristics 

Type of 

intervention 

Effectiveness of 

the intervention 
Study conclusion 

[11] 121 
Night shift 

nurses 

Shorter, more 

frequent breaks 

25% 

improvement in 

job satisfaction 

(CI: 20-30%) 

Effective for enhancing job 

satisfaction among night shift 

nurses. 

[12] 83 
Emergency room 

staff 

Structured 

napping strategy 

30% decrease in 

reported errors, 

RR: 0.7 (CI: 0.5-

0.9) 

Significantly reduces errors 

during night shifts in emergency 

rooms. 

[13] 59 

Pediatric 

healthcare 

workers 

Mindfulness-

based stress 

reduction 

35% decrease in 

burnout 

symptoms 

Reduces burnout symptoms 

among pediatric healthcare 

workers effectively. 

[14] 205 
General hospital 

staff 

Ergonomic 

adjustments and 

workshops 

50% decrease in 

sleep 

disturbances 

Improves sleep disturbances 

significantly in general hospital 

staff. 

[15] 177 
Intensive care 

unit staff 

Adjustable 

lighting and sleep 

education 

20% 

improvement in 

overall sleep 

quality 

Enhances sleep quality through 

ergonomic and educational 

interventions. 

[16] 93 
Nursing home 

staff 

Physical activity 

programs 

15% reduction in 

self-reported 

fatigue levels 

Moderately effective in reducing 

fatigue through physical activity. 

[17] 131 Day shift nurses 
Modified work 

schedules 

40% reduction in 

self-reported 

fatigue levels 

Effective in reducing fatigue 

among day shift nurses. 
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Study ID 
Sample 

Size 

Population 

Characteristics 

Type of 

intervention 

Effectiveness of 

the intervention 
Study conclusion 

[18] 109 
Surgical team 

members 

On-site napping 

facilities 

25% 

improvement in 

alertness 

Improves alertness in surgical 

team members significantly. 

[19] 143 Pharmacy staff 

Stress 

management 

workshops 

20% reduction in 

stress levels 

Effective in reducing stress 

among pharmacy staff. 

[20] 89 
Radiology 

department staff 

Education on 

sleep hygiene 

10% 

improvement in 

sleep quality 

Modestly improves sleep quality 

in radiology department staff. 

[21] 157 
Mixed healthcare 

professionals 

Combination of 

physical and 

psychological 

interventions 

30% 

improvement in 

overall well-

being 

Effectively improves overall well-

being in mixed healthcare 

professionals. 
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