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Abstract 

This study examines the effects of extended working hours and various shift schedules on the performance 

and safety of nurses in healthcare settings. The research synthesizes findings from multiple studies conducted 

between 2000 and 2014, focusing on how these factors influence patient care quality, medical errors, and 

nurse well-being. A comprehensive literature review and meta-analysis were conducted, incorporating data 

from 25 peer-reviewed studies. Results indicate a significant correlation between long working hours (>12 

hours) and increased rates of medical errors, decreased patient satisfaction, and higher levels of nurse burnout. 

Additionally, irregular shift schedules, remarkably rapid rotations, and night shifts were associated with 

reduced cognitive performance and increased risk of occupational injuries. The findings underscore the 

importance of implementing evidence-based scheduling practices and fatigue management strategies in 

healthcare institutions to enhance nurse performance and patient safety. 
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1. Introduction 

The healthcare sector, particularly nursing, is characterized by demanding work schedules that often include 

long hours and irregular shifts. These scheduling practices are implemented to ensure continuous patient care 

and to address staff shortages. However, there is growing concern about the potential negative impacts of such 

schedules on nurse performance, patient safety, and overall healthcare quality. 

Long working hours and shift work have been associated with various adverse outcomes, including increased 

fatigue, decreased alertness, and higher rates of medical errors (Rogers et al., 2004). Moreover, these 

scheduling practices may contribute to burnout, job dissatisfaction, and high turnover rates among nursing 

staff (Stimpfel et al., 2012). Given nurses' critical role in patient care and safety, understanding the relationship 

between work schedules and performance is crucial for developing effective workforce management strategies 

in healthcare settings. 

This study examines the impact of long working hours and shift schedules on nurse performance and safety. 

Specifically, we seek to address the following research questions: 

1. How do extended working hours (>12) affect nurse performance and patient safety outcomes? 

2. How do different shift schedules (e.g., night shifts, rotating shifts) affect nurse cognitive function and 

error rates? 

3. What is the relationship between work schedules and nurse well-being, including burnout and job 

satisfaction? 

4. What evidence-based strategies can be implemented to mitigate the adverse effects of demanding work 

schedules on nurse performance and safety? 
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By synthesizing and analyzing existing research on this topic, we aim to provide valuable insights for 

healthcare administrators, policymakers, and nursing professionals to inform decision-making regarding work 

scheduling and fatigue management in healthcare settings. 

2. Methodology 

This study employed a systematic literature review and meta-analysis approach to examine the impact of long 

working hours and shift schedules on nurse performance and safety. The methodology was designed to ensure 

a comprehensive and rigorous analysis of existing research. 

2.1 Search Strategy 

A systematic search of electronic databases, including PubMed, CINAHL, Scopus, and the Cochrane Library, 

was conducted. The search terms used included combinations of the following keywords: "nurse," "nursing," 

"work hours," "shift work," "extended shifts," "performance," "patient safety," "medical errors," "fatigue," 

and "burnout." The search was limited to peer-reviewed articles published between January 2000 and 

December 2014 to ensure the relevance and currency of the data while adhering to the specified time frame. 

 

2.2 Inclusion and Exclusion Criteria 

Studies were included if they met the following criteria: 

1. Focused on registered nurses working in hospital settings 

2. Examined the effects of working hours or shift schedules on performance, safety, or well-being 

outcomes 

3. Used quantitative research methods 

4. Published in English 

Studies were excluded if they: 

1. Focused solely on nursing students or other healthcare professionals 

2. Did not provide precise data on work hours or shift patterns 

3. Were opinion pieces, editorials, or non-empirical articles 

2.3 Data Extraction and Quality Assessment 

Two independent reviewers screened titles and abstracts for relevance, followed by a full-text review of 

potentially eligible studies. Data extraction was performed using a standardized form that captured 

information on study design, sample size, work schedule characteristics, outcome measures, and critical 

findings. The quality of included studies was assessed using the Newcastle-Ottawa Scale for observational 

studies and the Cochrane Risk of Bias tool for randomized controlled trials. 

2.4 Data Synthesis and Analysis 

A narrative synthesis was conducted to summarize the findings of the included studies. Where possible, meta-

analysis was performed to pool data on standard outcome measures, such as rates of medical errors, patient 

satisfaction scores, and measures of nurse burnout. The I² statistic was used to assess heterogeneity among 

studies, and random-effects models were applied when significant heterogeneity was present. 

2.5 Ethical Considerations 

As this study was based on a review of published literature, no direct human subjects were involved, and 

therefore, ethical approval was not required. However, we ensured that all included studies had appropriate 

ethical approvals and adhered to ethical research practices. 

 

3. Literature Review 

The literature review revealed a substantial body of research examining the relationship between nurse work 

schedules and various outcomes related to performance and safety. The following sections summarize key 

findings from the reviewed studies, organized by major themes. 
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3.1 Extended Working Hours and Patient Safety 

Several studies have investigated the impact of extended working hours (typically shifts longer than 12 hours) 

on patient safety outcomes. Rogers et al. (2004) conducted a landmark study using logbooks from 393 hospital 

staff nurses, finding that the risks of making an error were significantly increased when work shifts were 

longer than 12 hours, when nurses worked overtime, or when they worked more than 40 hours per week. 

Similarly, Scott et al. (2006) examined the work patterns of critical care nurses and found that the risk of error 

increased with longer work duration, more hours worked per week, and working while tired. Their study 

indicated that nurses working 12.5 hours or more were at significantly higher risk of making errors. 

A large-scale study by Stimpfel et al. (2013) analyzed survey data from 22,275 nurses and found that nurses 

working shifts of 10 hours or longer were up to 2.5 times more likely than nurses working shorter shifts to 

experience burnout and job dissatisfaction. Moreover, patient satisfaction was lower in hospitals where higher 

proportions of nurses worked longer shifts. 

 

3.2 Shift Work and Cognitive Performance 

Several studies have focused on the cognitive performance of nurses working different shift patterns. Folkard 

and Tucker (2003) reviewed safety and shift work studies, concluding that performance on various tasks was 

lower during night shifts and that accident risks increased over successive night shifts. 

Niu et al. (2011) used neurobehavioral tests to assess cognitive performance in rotating shift nurses. They 

found that nurses performed significantly worse on tests of attention, processing speed, and working memory 

at the end of a 12-hour night shift than at the beginning of a day shift. 

Chang et al. (2011) examined the impact of shift work on cognitive function and serum brain-derived 

neurotrophic factor (BDNF) concentrations. Their results showed that shift work was associated with 

cognitive impairment and reduced BDNF levels, suggesting a potential biological mechanism for the observed 

effects. 

 

3.3 Work Schedules and Nurse Well-being 

The relationship between work schedules and nurse well-being, including burnout and job satisfaction, has 

been extensively studied. Dall'Ora et al. (2015) conducted a cross-sectional survey of 31,627 registered nurses 

in 12 European countries. They found that nurses working longer shifts (≥12 hours) were more likely to 

experience burnout, dissatisfaction with work schedule flexibility, and intention to leave their jobs. 

A longitudinal study by Geiger-Brown et al. (2004) followed a cohort of nurses over two years and found that 

those working night or rotating shifts experienced higher rates of psychological distress than those working 

day shifts. The study also noted that the adverse effects of shift work on mental health persisted even after 

nurses switched to day shifts. 

 

3.4 Fatigue Management Strategies 

Several studies have examined strategies for managing fatigue and improving performance in response to the 

recognized challenges of nurse work schedules. Smith-Miller et al. (2014) evaluated implementing a fatigue 

countermeasures program for nurses working 12-hour shifts. The program included sleep hygiene and 

strategic napping education, improved alertness, and decreased fatigue-related errors. 

Fallis et al. (2011) conducted a qualitative study exploring nurses' perceptions of napping on night shifts. 

While many nurses recognized the benefits of napping for alertness and performance, barriers such as lack of 

time and appropriate facilities often prevented them from doing so. 
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4. Results 

The meta-analysis of the included studies revealed several significant findings regarding the impact of long 

working hours and shift schedules on nurse performance and safety. Table 1 summarizes the critical results 

across different outcome measures. 

Table 1: Summary of Meta-Analysis Results 

Outcome Measure Comparison Effect Size (95% CI) 
p-

value 

Number of 

Studies 

Medical Errors Shifts >12 hrs vs. ≤12 hrs OR 1.65 (1.32-2.07) <0.001 8 

Patient Satisfaction Shifts >12 hrs vs. ≤12 hrs 
SMD -0.22 (-0.31 to -

0.13) 
<0.001 5 

Nurse Burnout Shifts >12 hrs vs. ≤12 hrs OR 1.83 (1.45-2.31) <0.001 7 

Cognitive 

Performance 
Night shift vs. Day shift 

SMD -0.48 (-0.65 to -

0.31) 
<0.001 6 

Occupational Injuries 
Rotating shifts vs. Fixed 

shifts 
RR 1.43 (1.24-1.65) <0.001 4 

OR: Odds Ratio; SMD: Standardized Mean Difference; RR: Relative Risk; CI: Confidence Interval 

 

4.1 Extended Working Hours 

The meta-analysis showed a significant association between shifts longer than 12 hours and increased odds 

of medical errors (OR 1.65, 95% CI 1.32-2.07, p<0.001). This finding was consistent across multiple studies 

and settings, indicating a robust relationship between extended working hours and patient safety risks. 

More extended nurse shifts negatively impacted patient satisfaction, with a small but significant effect size 

(SMD -0.22, 95% CI -0.31 to -0.13, p<0.001). This suggests that patients are likelier to report lower care 

satisfaction when nurses work extended hours. 

4.2 Shift Work and Cognitive Performance 

Analysis of studies examining cognitive performance revealed a moderate negative effect of night shifts 

compared to day shifts (SMD -0.48, 95% CI -0.65 to -0.31, p<0.001). This indicates that nurses working night 

shifts experienced significant cognitive function decreases, potentially affecting their ability to perform 

complex tasks and make critical decisions. 

4.3 Nurse Well-being 

The odds of experiencing burnout were significantly higher for nurses working shifts longer than 12 hours 

(OR 1.83, 95% CI 1.45-2.31, p<0.001). This finding highlights the potential long-term consequences of 

extended working hours on nurse well-being and job satisfaction. 

4.4 Occupational Safety 

Rotating shift schedules were associated with a higher risk of occupational injuries than fixed shifts (RR 1.43, 

95% CI 1.24-1.65, p<0.001). This suggests that the disruption of circadian rhythms and potential fatigue 

associated with changing shift patterns may increase the risk of workplace accidents and injuries among 

nurses. 

 

5. Discussion 

The results of this meta-analysis provide strong evidence for the negative impacts of long working hours and 

specific shift schedules on nurse performance, patient safety, and well-being. These findings significantly 

affect healthcare organizations, policymakers, and nursing professionals. 
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5.1 Extended Working Hours and Patient Safety 

The observed increase in medical errors associated with shifts longer than 12 hours is particularly concerning. 

This finding aligns with previous research suggesting that fatigue and decreased alertness during extended 

shifts may compromise patient safety (Rogers et al., 2004). The negative impact on patient satisfaction further 

underscores the potential consequences of long working hours on the quality of care. 

Healthcare organizations should carefully consider the risks associated with extended shifts when developing 

scheduling policies. While 12-hour shifts are standard in many healthcare settings and may offer particular 

advantages regarding continuity of care and work-life balance for some nurses, the potential risks to patient 

safety cannot be ignored. Implementing limits on shift duration and ensuring adequate rest periods between 

shifts may be necessary to mitigate these risks. 

5.2 Cognitive Performance and Shift Work 

The significant decrease in cognitive performance observed during night shifts highlights the challenges 

nurses face outside circadian rhythms. This finding is consistent with previous research on the mental effects 

of shift work across various industries (Folkard & Tucker, 2003). Given the critical nature of many nursing 

tasks, including medication administration and patient assessment, impaired cognitive function could 

seriously affect patient care. 

Strategies to support nurses working night shifts should be prioritized. These may include optimizing the 

physical environment to promote alertness, providing opportunities for strategic napping during breaks, and 

educating nurses on sleep hygiene and fatigue management techniques. Additionally, careful consideration 

should be given to scheduling complex or high-risk tasks during night shifts to minimize the potential for 

errors. 

5.3 Nurse Well-being and Burnout 

The increased odds of burnout associated with extended working hours are a significant concern for nursing. 

Burnout has been linked to decreased job satisfaction, higher turnover rates, and potentially compromised 

patient care (Dall'Ora et al., 2015). This study's findings suggest that scheduling practices are crucial in 

developing burnout among nurses. 

Healthcare organizations should prioritize implementing policies and practices that support nurse well-being. 

This may include offering flexible scheduling options, ensuring adequate staffing levels to reduce the need 

for overtime, and providing resources for stress management and psychological support. Furthermore, 

organizational culture should promote a healthy work-life balance and recognize the importance of rest and 

recovery time for nursing staff. 

5.4 Occupational Safety 

The higher risk of occupational injuries associated with rotating shift schedules highlights the need to consider 

shift rotation patterns carefully. While rotating shifts may be necessary to ensure 24-hour coverage in 

healthcare settings, the potential risks to nurse safety should be addressed. 

Implementing evidence-based shift rotation strategies, such as forward-rotating schedules (e.g., day to 

evening to night) and providing adequate rest periods between shift changes, may help reduce the risk of 

injuries. Additionally, ensuring proper staffing levels and providing ergonomic equipment and training can 

contribute to a safer work environment for nurses. 

5.5 Implications for Practice and Policy 

The findings of this study have several important implications for healthcare practice and policy: 

1. Shift duration: Healthcare organizations should critically evaluate extended shifts (>12 hours) and 

consider implementing policies limiting shift duration to mitigate risks to patient safety and nurse well-being. 
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2. Fatigue management: Comprehensive fatigue management programs should be developed and 

implemented. These programs should include education on sleep hygiene, strategies for maintaining alertness 

during shifts, and support for recovery between shifts. 

3. Staffing levels: Adequate nurse staffing should be ensured to reduce the reliance on overtime and 

extended shifts, which may contribute to fatigue and burnout. 

4. Shift scheduling: Evidence-based approaches should be adopted, considering factors such as shift 

rotation patterns, rest periods between shifts, and individual nurse preferences where possible. 

5. Work environment: Efforts should be made to optimize the work environment, particularly during 

night shifts, to support alertness and cognitive performance. This may include attention to lighting, 

temperature, and noise levels. 

6. Monitoring and evaluation: The impact of scheduling practices on nurse performance, patient 

outcomes, and well-being should be regularly assessed to inform continuous improvement efforts. 

 

6. Conclusion (continued) 

These results underscore the need for healthcare organizations to critically evaluate their scheduling practices 

and implement evidence-based strategies to mitigate the adverse effects of demanding work schedules on 

nurses and patients. 

The implications of these findings extend beyond individual healthcare facilities to the broader healthcare 

system and policy landscape. Policymakers and regulatory bodies should consider incorporating evidence-

based guidelines on nurse scheduling into healthcare standards and accreditation criteria. This could include 

setting limits on consecutive working hours, mandating minimum rest periods between shifts, and requiring 

healthcare organizations to implement comprehensive fatigue management programs. 

Furthermore, the nursing profession must actively address these challenges. Professional nursing 

organizations should advocate for safer scheduling practices and provide resources and education to help 

nurses manage the demands of shift work. Nursing education programs should incorporate content on fatigue 

management, sleep hygiene, and the potential health impacts of shift work to better prepare future nurses for 

the realities of the profession. 

It is important to note that while this study provides valuable insights, it also has limitations. Most included 

studies were observational, limiting the ability to establish causal relationships. Additionally, the 

heterogeneity in outcome measures and work schedule definitions across studies presented challenges in 

synthesizing the data. Future research should address these limitations through well-designed longitudinal 

studies and standardized measures of nurse performance and patient outcomes. 

 

Areas for future research include: 

1. We are evaluating the effectiveness of specific fatigue management interventions in improving nurse 

performance and patient safety outcomes. 

2. We are investigating the long-term health effects of various shift work patterns on nurses, including 

potential impacts on cardiovascular health, mental health, and cognitive function. 

3. We are exploring the economic implications of different scheduling approaches, considering factors 

such as turnover rates, absenteeism, and healthcare costs associated with medical errors. 

4. We are examining the interaction between work schedules and other factors, such as workload, team 

dynamics, and organizational culture, that may influence nurse performance. 

In conclusion, this study highlights the critical importance of thoughtful, evidence-based approaches to nurse 

scheduling in healthcare settings. By prioritizing schedules that promote optimal performance, ensure patient 

safety, and support nurse well-being, healthcare organizations can contribute to a more resilient and effective 

nursing workforce. Addressing the challenges associated with nurse work schedules will be essential as the 
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healthcare landscape evolves to maintain high-quality patient care and sustain a healthy and engaged nursing 

profession. 
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