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Abstract: 
Emergency Medical Services (EMS) personnel are frequently required to work extended shifts, with 24-hour and 

12-hour models being prevalent. This systematic literature review synthesizes evidence comparing the impact of 

these shift lengths on cognitive performance and safety outcomes. The findings indicate that 24-hour shifts are 

associated with significant degradation in critical cognitive functions, including reaction time, working memory, 

complex decision-making, and situational awareness, particularly after 16-18 hours of continuous duty. These 

impairments correlate with increased clinical risks, such as higher medication error rates, more frequent protocol 

deviations, and a greater incidence of ambulance crashes. Furthermore, 24-hour shifts contribute to acute and 

chronic health consequences for providers, including sleep debt, elevated stress, and a higher risk of metabolic 

and cardiovascular diseases. A notable discrepancy exists between subjective fatigue perception and objectively 

measured performance, underscoring the limitations of self-assessment. While mitigating strategies like strategic 

napping, optimized scheduling, and technological aids can reduce risks, the evidence supports a transition to 12-

hour shifts where feasible to enhance both provider well-being and patient safety. This review highlights the need 

for evidence-based scheduling policies and further research into long-term health impacts and cost-effectiveness. 
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1. INTRODUCTION: 

1.1. The Unique Demands of EMS and the 

Critical Role of Cognitive Function 

Emergency Medical Services (EMS) personnel 

operate in high-pressure environments where quick 

decision-making and cognitive performance are 

crucial for patient outcomes. The nature of EMS 

work involves responding to emergencies that 

require immediate assessment and intervention, 

often under chaotic conditions (O'Connor et al., 

2020). Cognitive functions such as attention, 

memory, and problem-solving are essential for EMS 

providers to effectively triage patients, administer 

appropriate care, and communicate with other 

healthcare professionals (Dreyer et al., 2021). 

Consequently, any factors that compromise 

cognitive performance, including shift length and 

fatigue, can significantly impact the safety and 

efficacy of emergency care (Harrison et al., 2022). 

1.2. Prevalence of Extended-Duration Shifts in 

Emergency Services 

Extended-duration shifts, particularly 24-hour 

shifts, are becoming increasingly common in EMS, 

driven by staffing shortages and operational 

demands (Sweeney et al., 2021). A survey 

conducted by the National Association of 

Emergency Medical Technicians revealed that over 

50% of EMS agencies utilize 24-hour shifts as a 

standard practice (NAEMT, 2020). Although these 

lengthy shifts can provide operational benefits such 

as improved continuity of care, they raise concerns 

regarding fatigue and its effects on cognitive 

function and safety (Patterson et al., 2021). Recent 

studies have highlighted that prolonged working 

hours can lead to decreased alertness and increased 

likelihood of errors during critical interventions 

(Huang et al., 2023). 

1.3. The Policy and Practice Debate: 24-Hour 

vs. 12-Hour Shifts 

The debate over the optimal shift length for EMS 

personnel has intensified in recent years, particularly 

as research begins to elucidate the cognitive and 

safety implications of extended shifts. Proponents of 

12-hour shifts argue that they can reduce fatigue, 

enhance cognitive performance, and improve overall 

job satisfaction among EMS providers (Harrison et 

al., 2022). Conversely, advocates for 24-hour shifts 

claim that they allow for better coverage and 

resource management, particularly in rural or 

underserved areas (Gonzalez et al., 2021). This 

ongoing discourse is critical, as policies regarding 

shift length not only affect individual EMS 

providers but also have far-reaching implications for 

patient care and public safety. 

1.4. Research Objectives 

Given the increasing prevalence of extended-

duration shifts in EMS and the potential impact on 

cognitive performance and patient safety, there is a 

pressing need for a comprehensive review of the 

current literature. This review aims to synthesize 

existing research on the effects of 24-hour versus 12-

hour shifts on cognitive function, safety outcomes, 

and overall EMS effectiveness. By identifying key 

findings and gaps in the literature, this review seeks 

to provide evidence-based recommendations for 

policy and practice in the management of EMS 

personnel, ultimately aiming to enhance the quality 

of emergency medical care. 

2. METHODS: 

2.1. Review Design and Search Strategy 
This review was conducted as a systematic literature 

review to evaluate the impact of 24-hour versus 12-

hour shifts on cognitive performance and safety in 

Emergency Medical Services (EMS). A 

comprehensive search strategy was executed across 

multiple electronic databases, including PubMed, 

EMBASE, Scopus, and Web of Science. The search 

combined keywords and Medical Subject Headings 

(MeSH) terms such as "emergency medical 

services," "paramedics," "shift length," "work 

schedule," "cognitive performance," "fatigue," 

"patient safety," and "medical errors." The search 

was limited to studies published in English from 

2010 to 2024 to capture contemporary evidence 

relevant to modern EMS practices. 

2.2. Eligibility Criteria and Information 

Sources 
The inclusion criteria were structured according to 

the PICOS framework: 

 Studies involving EMS personnel, including 

paramedics and emergency medical technicians 

(EMTs). 

 24-hour shift schedules. 

 12-hour shift schedules or other alternative shift 

designs. 
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 Primary outcomes included objective measures 

of cognitive performance (e.g., reaction time, 

memory recall, clinical decision-making 

accuracy) and safety indicators (e.g., 

medication error rates, ambulance crash data, 

occupational injuries). 

 Randomized controlled trials, cohort studies, 

cross-sectional studies, and case-control 

studies. 

Studies were excluded if they focused on non-EMS 

populations, did not directly compare shift lengths, 

were editorials or commentaries without original 

data, or were published prior to 2010. 

2.3. Study Selection Process 
The study selection process adhered to the PRISMA 

(Preferred Reporting Items for Systematic Reviews 

and Meta-Analyses) guidelines. Following the 

removal of duplicates, two independent reviewers 

screened titles and abstracts against the eligibility 

criteria. The full text of potentially relevant studies 

was then retrieved and assessed. Any disagreements 

between reviewers were resolved through consensus 

or by consultation with a third reviewer. The 

selection process is detailed in the PRISMA flow 

diagram (Figure 1). 

 
Figure 1: PRISMA Flow Diagram of Study Selection 

2.4. Data Extraction and Synthesis Approach 
Data were extracted using a standardized, piloted 

form. Key information collected included: 

 Authors, publication year, country, and study 

design. 

 Sample size, demographics, and EMS 

certification level. 

 Detailed description of the shift schedules being 

compared. 

 Specific cognitive tests and safety metrics used, 

along with quantitative results and statistical 

analyses. 

 Primary conclusions related to shift length 

impact. 

3. RESULTS: 

3.1. Physiological and Psychological 

Foundations of Fatigue 

3.1.1. Circadian Rhythms and Sleep Inertia in 

the Prehospital Context 
The prehospital environment presents unique 

challenges to natural circadian rhythms, with 24-

hour shifts causing significant misalignment 

between biological clocks and work demands. 

Studies consistently show that the nadir of circadian 

alertness occurs between 02:00 and 05:00 hours, 

coinciding with critical decision-making periods 

during overnight shifts (Paganini et al., 2024). Sleep 

inertia—the period of impaired performance 

immediately upon awakening—proved particularly 
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problematic for EMS personnel, with response times 

slowed by up to 30% during the first 15 minutes after 

awakening for emergency calls (Gkouliaveras et al., 

2025). 

3.1.2. Cumulative Sleep Debt and Its Impact 

on Alertness 
The cumulative effect of sleep deprivation across 

consecutive shifts demonstrated a dose-response 

relationship with cognitive decline. Personnel 

working 24-hour shifts accumulated an average 

sleep debt of 4-6 hours per shift cycle, leading to 

progressive deterioration in alertness comparable to 

blood alcohol concentrations of 0.05-0.08% by the 

third consecutive shift (Wondmagegn et al., 2019). 

This sleep debt manifested objectively through 

increased EEG slow-wave activity and subjectively 

through elevated scores on the Stanford Sleepiness 

Scale (Alsulami et al., 2025). 

3.1.3.The Acute vs. Chronic Effects of Shift Work 

on Health 
Acute effects included immediate physiological 

stress responses, with cortisol levels elevated by 

45% in the final hours of 24-hour shifts compared to 

12-hour shifts (Tilahun et al., 2024). Chronic 

exposure to extended shifts correlated with 

significant health consequences, including a 35% 

higher incidence of metabolic syndrome, 40% 

increased cardiovascular risk, and 60% greater 

likelihood of developing mood disorders among 

EMS personnel with >5 years of 24-hour shift 

experience (Dalla Vecchia et al., 2024). 

4. Direct Impact on Cognitive Performance 

4.1. Effects on Reaction Time and Psychomotor 

Vigilance 
Psychomotor vigilance testing revealed significant 

impairment, with reaction times slowing by 18-25% 

during the final four hours of 24-hour shifts 

compared to 12-hour shifts (King et al., 2025). The 

number of lapses (reaction times >500 ms) increased 

threefold during overnight periods in 24-hour shifts, 

indicating profound vigilance degradation when 

compared to 12-hour shift counterparts (Seong et al., 

2023). 

4.2. Impairments in Memory, Attention, and 

Concentration 
Working memory capacity, as measured by digit 

span and n-back tests, decreased by 30-40% during 

extended shifts (Beugin et al., 2023). Attentional 

blink duration—the time needed between detecting 

two sequential stimuli—increased by 65% in 24-

hour shifts, indicating severe limitations in 

information processing capacity during critical 

patient care scenarios (Oliver & Leaney, 2024). 

4.3. Degradation of Complex Decision-Making 

and Situational Awareness 
Scenario-based testing demonstrated that 

paramedics on 24-hour shifts were 50% more likely 

to miss critical diagnostic clues and 35% slower in 

initiating appropriate interventions in complex 

multi-patient simulations (Karstila et al., 2024). 

Situational awareness, as measured by the Situation 

Awareness Global Assessment Technique, declined 

precipitously after 18 hours of continuous duty, with 

scores falling to levels associated with increased 

clinical errors (Altman et al., 2020). 

4.4. Comparative Performance Metrics: 24-

Hour vs. 12-Hour Shifts 
Direct comparisons revealed that 12-hour shifts 

maintained more stable cognitive performance 

throughout the shift duration, with performance 

variation of only ±8% compared to ±32% in 24-hour 

shifts (Sorensen & Hess, 2022). The performance 

degradation in 24-hour shifts became statistically 

significant after 16 hours of duty, with no 

comparable decline observed in 12-hour shifts (Patel 

et al., 2022). 

5. Implications for Patient and Provider Safety 

5.1. Medication Errors and Deviations from 

Treatment Protocols 
Medication error rates increased by 45% during the 

final six hours of 24-hour shifts, with wrong-dose 

errors being most prevalent (Tait et al., 2018). 

Protocol deviations occurred 2.8 times more 

frequently during overnight hours in extended shifts, 

particularly affecting complex procedures requiring 

multiple sequential steps (Yeargin et al., 2020). 

5.2. Clinical Performance in Simulated High-

Acuity Scenarios 
In high-fidelity simulations of cardiac arrest and 

trauma scenarios, teams from 24-hour shifts 

demonstrated 40% longer time to first epinephrine 

administration and 55% slower progression through 

advanced cardiac life support algorithms compared 

to 12-hour shift teams (Cong et al., 2025). Team 

leadership effectiveness, as rated by standardized 

assessment tools, declined by 60% in the final hours 

of extended shifts (Nadarajan et al., 2021). 

5.3. Ambulance Crash Risk and Occupational 

Injury Rates 
Ambulance crash risk increased by 75% during the 

final four hours of 24-hour shifts, with lane 

deviation incidents being most common (Litwiller & 

Barnes, 2022). Occupational injuries unrelated to 

vehicle accidents, including needlestick injuries and 

musculoskeletal strains, occurred 2.3 times more 

frequently during extended shifts, particularly 

during patient lifting and extraction procedures 

(Hess et al., 2023). 

5.4. Long-Term Health Consequences for EMS 

Providers 
Longitudinal data revealed that EMS personnel 

regularly working 24-hour shifts had a 50% higher 

incidence of hypertension, 65% greater risk of 

developing type 2 diabetes, and 45% increased 

likelihood of leaving the profession within five years 

due to health-related issues (Pryor et al., 2015). 

Sleep disorders, particularly insomnia and shift 

work sleep disorder, affected 70% of personnel on 

extended shifts compared to 35% in those working 

12-hour shifts (Savioli et al., 2022). 
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6. Mitigating Factors and Compensatory Strategies 

6.1. The Role of Napping and Sleep Hygiene 
Strategic napping during 24-hour shifts 

demonstrated significant benefits, with a 30-minute 

nap between 02:00-04:00 hours improving 

subsequent cognitive performance by 35% 

(Ranadive et al., 2021). Comprehensive sleep 

hygiene programs, including education on light 

exposure management and caffeine timing, reduced 

subjective fatigue scores by 45% among personnel 

working extended shifts (Bassey et al., 2025). 

6.2. Scheduling Strategies: Kelly Shifts, 

Circadian Alignment, and Rotation Patterns 
Rapidly rotating shift schedules (2-3 consecutive 

shifts) produced 40% fewer errors than slow 

rotations (4+ consecutive shifts) in 24-hour 

schedules (Fatani et al., 2024). Forward-rotating 

schedules (day → evening → night) were associated 

with 25% better sleep quality and 30% reduced 

subjective fatigue compared to backward-rotating 

schedules (O'Donnell et al., 2021). 

6.3. Environmental and Operational 

Modifications 
Implementation of designated sleep environments 

with controlled light, temperature, and noise levels 

improved sleep quality by 50% and reduced 

performance decline by 35% during 24-hour shifts 

(Rublee et al., 2021). Strategic caffeine 

administration (200mg at 02:00 and 04:00 hours) 

improved vigilance and reaction times by 25% 

during the circadian trough without significantly 

affecting subsequent sleep (Hasan et al., 2021). 

6.4. Technological Aids and Fatigue Monitoring 

Systems 
Real-time fatigue monitoring using eye-tracking 

technology successfully identified impairment with 

85% accuracy, allowing for proactive intervention 

before critical performance degradation occurred 

(Paganini, 2024). Automated drug-dosing 

calculators and checklist systems reduced 

medication errors by 60% during high-fatigue 

periods in extended shifts, though they did not 

address the underlying cognitive impairment 

(Alsulami et al., 2025). 

7. DISCUSSION: 

7.1. Synthesis of Evidence: Weighing the Risks 

and Perceived Benefits 

The comparative literature review reveals a 

concerning trend regarding the cognitive 

performance and safety of EMS personnel working 

24-hour shifts versus their 12-hour counterparts. 

While extended shifts may offer logistical 

advantages, such as improved continuity of care and 

better resource management, the evidence suggests 

that these benefits may come at a significant cost to 

cognitive function and patient safety. Studies 

indicate that 24-hour shifts are associated with 

increased fatigue, diminished cognitive 

performance, and higher rates of medical errors 

(Harrison et al., 2022; Huang et al., 2023). For 

instance, research has shown that reaction times 

slow considerably during the latter hours of 

extended shifts, leading to critical lapses in decision-

making during emergencies (King et al., 2025). This 

underscores the need for a careful evaluation of the 

operational benefits against the heightened risks 

posed to both EMS providers and patients. 

7.2. The Gap Between Subjective Perception and 

Objective Performance 

A notable finding from the literature is the disparity 

between EMS personnel's subjective perceptions of 

their performance and the objective measures of 

cognitive function. Many EMS providers report 

feeling capable of managing 24-hour shifts; 

however, studies consistently demonstrate a decline 

in cognitive performance as fatigue accumulates 

(Dreyer et al., 2021; O'Connor et al., 2020). This gap 

poses significant challenges for EMS management 

and policy-making, as reliance on self-assessment 

may lead to an underestimation of the risks 

associated with shift length. For example, while 

personnel may feel they are functioning adequately, 

objective tests indicate reduced vigilance and 

increased reaction times, highlighting the need for 

standardized assessments of cognitive performance 

to inform staffing decisions (Seong et al., 2023). 

7.3. Balancing Operational Logistics with 

Human Factors 

The debate surrounding 24-hour versus 12-hour 

shifts is not merely a matter of cognitive 

performance; it also involves complex operational 

logistics. Proponents of 24-hour shifts argue that 

they facilitate better coverage, particularly in rural 

areas with limited resources (Gonzalez et al., 2021). 

However, the evidence suggests that the cognitive 

impairments associated with these extended shifts 

can compromise safety and patient care. A balanced 

approach is necessary, incorporating human factors 

into scheduling practices. For instance, 

implementing strategic napping and improving sleep 

hygiene can help mitigate fatigue while maintaining 

operational efficiency (Ranadive et al., 2021; Bassey 

et al., 2025). This dual focus on human-centered 

scheduling and operational logistics is essential for 

enhancing both provider well-being and patient 

safety. 

7.4. Limitations of the Existing Evidence Base 

Despite the insights provided by the current 

literature, several limitations must be 

acknowledged. Many studies suffer from 

methodological variations, including differences in 

outcome measures and participant demographics, 

which can hinder direct comparisons and 

generalizability of findings (Patterson et al., 2021). 

Additionally, the majority of research has focused 

on short-term outcomes, leaving a gap in 

understanding the long-term implications of shift 

length on health and performance (Pryor et al., 

2015). Furthermore, the reliance on self-reported 
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measures of fatigue and performance may introduce 

bias, as personnel may not accurately reflect their 

cognitive states during high-stress situations 

(Harrison et al., 2022). Future research should aim 

to standardize methodologies, explore long-term 

health outcomes, and incorporate objective 

measures of cognitive performance to better inform 

policies regarding shift length in EMS. 

8. Conclusion and Recommendations 

8.1. Summary of Key Findings on Cognitive 

and Safety Outcomes 
This systematic review provides conclusive 

evidence that 24-hour shifts significantly impair 

cognitive performance and compromise safety in 

EMS. The data consistently demonstrate that 

neurocognitive functions essential for paramedic 

practice—including reaction time, working 

memory, complex decision-making, and situational 

awareness—undergo substantial degradation, 

particularly after 16-18 hours of continuous duty 

(King et al., 2025; Sorensen & Hess, 2022; Karstila 

et al., 2024). These impairments are not merely 

theoretical; they translate directly into increased 

clinical risks, manifesting as significantly higher 

rates of medication errors, protocol deviations, and 

ambulance crashes (Tait et al., 2018; Litwiller & 

Barnes, 2022; Yeargin et al., 2020). Furthermore, 

the physiological toll of extended-duration shifts is 

severe, contributing to cumulative sleep debt, acute 

stress, and long-term health consequences for 

providers, including elevated risks for metabolic and 

cardiovascular diseases (Pryor et al., 2015; Dalla 

Vecchia et al., 2024; Wondmagegn et al., 2019). A 

critical and concerning finding is the demonstrated 

gap between subjective fatigue perception and 

objective performance, highlighting the inadequacy 

of self-assessment as a safety tool in this high-stakes 

environment (Gkouliaveras et al., 2025). 

8.2. Evidence-Based Recommendations for EMS 

Policy and Scheduling 
Based on the synthesized evidence, the following 

recommendations are proposed for EMS agencies 

and policymakers: 

1. Where operationally feasible, EMS systems 

should transition from 24-hour to 12-hour shift 

models to maintain more stable cognitive 

performance and enhance patient and provider 

safety (Sorensen & Hess, 2022; Patel et al., 

2022). 

2. For services that must retain 24-hour schedules, 

the implementation of evidence-based 

countermeasures is non-negotiable. This 

includes: 

3. Mandating and facilitating strategic napping, 

especially during the circadian nadir (02:00-

05:00), which has been shown to improve 

subsequent performance by 35% (Ranadive et 

al., 2021). 

4. Integrating real-time fatigue monitoring 

technology to provide objective data on 

performance readiness and enable proactive 

intervention (Paganini, 2024). 

5. Adopting rapidly rotating, forward-rotating 

shift schedules to improve sleep quality and 

reduce cumulative fatigue (O’Donnell et al., 

2021; Fatani et al., 2024). 

6. Paramedic training and continuing education 

must include comprehensive modules on sleep 

science, circadian rhythms, and fatigue self-

management to improve sleep hygiene and 

awareness of performance limitations (Bassey 

et al., 2025). 

7. Deploy technological aids, such as automated 

drug-dosing calculators and clinical decision 

support checklists, to reduce error rates during 

high-fatigue periods, even if they do not address 

the root cause of impairment (Alsulami et al., 

2025). 

8.3. Priorities for Future Research 
To address the identified limitations and advance the 

field, future research should focus on the following 

priorities: 

1. There is a critical need for long-term, 

prospective cohort studies that track EMS 

personnel over decades to fully elucidate the 

relationship between chronic exposure to 24-

hour shifts and the incidence of conditions like 

cardiovascular disease, diabetes, mental health 

disorders, and overall career longevity (Savioli 

et al., 2022; Pryor et al., 2015). 

2. Rigorous economic evaluations are required to 

compare the total cost of ownership of different 

shift models. These analyses should capture not 

only direct operational costs but also indirect 

costs related to medical errors, employee 

turnover, disability claims, and reduced 

productivity (Wondmagegn et al., 2019; Hess et 

al., 2023). 

3. Randomized controlled trials and robust 

implementation science studies are needed to 

evaluate the real-world effectiveness and 

scalability of specific fatigue mitigation 

strategies, such as the optimal timing and 

duration of protected sleep periods, the impact 

of designated sleep pods, and the cost-

effectiveness of advanced fatigue monitoring 

systems (Ranadive et al., 2021; Paganini, 2024; 

Hasan et al., 2021). 
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