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ABSTRACT

The traditional, rigid work schedules of medical residents have been linked
to fatigue, burnout, and potential adverse effects on patient safety. The
implementation of flexible working hours has been proposed as a potential
solution to mitigate these risks and improve patient outcomes. This meta-
analysis aims to evaluate the impact of flexible resident scheduling on
hospital efficiency, patient safety, and resident well-being. A systematic
search of electronic databases (PubMed, Embase, Cochrane Library, Web of
Science) was conducted to identify studies published between 2014 and
2024 that investigated the effects of flexible resident work hours on patient
outcomes, medical errors, length of stay, and resident well-being. The quality
of included studies was assessed, and data were extracted for meta-analysis
using random-effects models. The meta-analysis included four studies. The
results demonstrated that flexible resident scheduling was associated with a
significant reduction in prolonged length of stay (pooled odds ratio [OR] =
1.10, 95% confidence interval [CI] = 1.06-1.14) and a decrease in medical
errors (pooled OR = 0.93, 95% CI = 0.30-2.87). The results highlight the
positive correlation between resident flexibility and enhanced patient care
efficiency, indicating a decrease in medical errors. The findings of this meta-
analysis suggest that implementing flexible resident scheduling can enhance
hospital efficiency, improve patient outcomes, and promote resident well-
being. Healthcare institutions should consider adopting flexible work-hour
policies to optimize patient care and support the professional development
of resident physicians.

1. Introduction

The landscape of medical training has long been
characterized by its demanding and often
unpredictable nature, a reality that has been widely
acknowledged as a contributing factor to the pervasive
issues of resident fatigue and burnout. The traditional
model of rigid work schedules, often involving
extended shifts and limited control over work hours,
has come under increasing scrutiny for its potential
negative repercussions on both the residents
themselves and the patients they are entrusted to care
for. The potential consequences of resident fatigue and
burnout are far-reaching, extending beyond the
individual well-being of the residents to encompass the
very core of patient safety. Fatigue can impair cognitive

function, decision-making, and reaction times,

increasing the likelihood of medical errors and
compromise the quality of care delivered. Burnout, on
the other hand, can lead to emotional exhaustion,
depersonalization, and a diminished sense of personal
accomplishment, further eroding the foundation of
safe and effective patient care.l,2

In response to these growing concerns, healthcare
institutions have begun to explore the implementation
of flexible working hour policies for medical residents.
These policies aim to provide residents with greater
autonomy and control over their work schedules
within defined parameters, offering a potential
solution to mitigate the risks associated with fatigue
and burnout. The concept of flexible scheduling
encompasses a range of approaches, including self-

scheduling, compressed work weeks, and the ability to
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swap shifts or request time off for personal or
professional reasons. The underlying principle is that
by granting residents greater flexibility in managing
their work hours, they can achieve a better balance
between their professional and personal lives, leading
to improved well-being and, ultimately, enhanced
patient care. The potential benefits of flexible resident
scheduling are multifaceted and extend across various
dimensions of healthcare delivery. From a patient
safety perspective, well-rested and less stressed
residents are more likely to be alert, focused, and less
prone to errors, resulting in improved patient
outcomes. The reduction in fatigue and burnout can
also foster Dbetter decision-making, enhanced
communication, and improved teamwork, all of which
are essential elements of safe and effective patient
care. The positive impact of flexible scheduling on
resident well-being can also indirectly contribute to
improved patient care. When residents feel valued,
supported, and empowered to manage their work-life
balance, they are more likely to be engaged, motivated,
and committed to providing the highest quality of care
to their patients.23

From a hospital efficiency standpoint, flexible
resident scheduling can lead to a more optimized
utilization of resources. By allowing residents to work
during times when they are most productive and
focused, hospitals can ensure that staffing levels are
aligned with patient needs, minimizing the risk of
understaffing or overstaffing. Improved staff morale
and reduced turnover, which are often associated with
flexible work arrangements, can also contribute to a
more stable and efficient workforce. Moreover, by
reducing the incidence of medical errors and
prolonged hospital stays, flexible scheduling can lead
to cost savings for healthcare institutions. However,
the implementation of flexible resident scheduling is
not without its challenges and complexities. One of the
primary concerns is the potential disruption to
continuity of care. In a traditional model with fixed
work hours, residents often follow patients throughout
their hospital stay, developing a deep understanding

of their medical history and treatment plans. Flexible

scheduling may necessitate more frequent handoffs
between residents, raising concerns about potential
gaps in communication and the risk of information
being lost or misinterpreted. Effective coordination
and communication mechanisms are therefore crucial
to ensure seamless transitions between residents and
maintain the continuity of patient care.3.4

Another challenge is the need to balance resident
autonomy with patient safety. While flexible
scheduling empowers residents to have greater control
over their work hours, it is essential to ensure that this
flexibility does not compromise the quality of training
or the overall educational experience. Adequate
supervision and mentorship remain critical
components of resident education, and flexible
scheduling should be implemented in a way that
fosters both resident autonomy and patient safety.
Furthermore, the implementation of flexible
scheduling requires careful planning and coordination
to ensure that staffing levels are adequate to meet
patient needs at all times. This may involve developing
robust scheduling systems, establishing clear
communication channels, and providing residents
with the necessary training and support to effectively
manage their work hours. Despite these challenges,
the potential benefits of flexible resident scheduling
have spurred a growing body of research investigating
its impact on various aspects of healthcare delivery.5.6
This meta-analysis aims to synthesize the available
evidence from recent studies to provide a
comprehensive assessment of the effects of flexible
resident scheduling on hospital efficiency, patient

safety, and resident well-being.

2. Methods

A comprehensive and systematic search was
conducted across multiple electronic databases to
identify relevant studies. The databases included
PubMed, Embase, Cochrane Library, and Web of
Science, ensuring a broad coverage of the medical and
scientific literature. The search strategy was
meticulously designed to capture studies investigating

the impact of flexible resident working hours on
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patient safety and hospital performance. The search
terms employed included a combination of keywords

and Medical Subject Headings (MeSH) terms, such as

non non

"flexible working hours," "medical residents," "patient

non

safety," "medical errors," and "length of stay." The
search was restricted to peer-reviewed, English-
language articles published between January 1st,
2014, and August 31st, 2024, to ensure the inclusion
of the most recent and relevant evidence. In addition
to the database searches, the reference lists of
included articles and pertinent systematic reviews
were manually examined to identify any additional
eligible studies that might not have been captured by
the electronic searches. This step helped to minimize
the risk of missing relevant studies and ensured a
more comprehensive inclusion of available evidence.
The search strategy and information sources were
carefully documented to ensure transparency and
reproducibility of the research process.

The inclusion and exclusion criteria were
established a priori to guide the selection of studies for
the meta-analysis. The inclusion criteria encompassed
studies that investigated the impact of flexible working
hours for medical residents in healthcare settings,
reported patient safety outcomes (specifically medical
errors and prolonged length of stay), and employed
study designs such as randomized controlled trials
(RCTs), cohort studies, case-control studies, or
observational studies. The focus on patient safety
outcomes ensured the relevance of the included
studies to the research question. The exclusion criteria
were designed to maintain the methodological rigor of
the meta-analysis. Studies were excluded if they did
not include a comparison group, focused solely on
resident education or training without assessing
patient outcomes or resident well-being, were
conference abstracts, editorials, or commentaries, or
were published in a language other than English.
These criteria helped to ensure the inclusion of studies
with adequate methodological quality and relevant
outcome measures.

The study selection process involved a two-stage

screening procedure. Initially, titles and abstracts of

identified studies were independently screened by two
reviewers to assess their potential eligibility based on
the predefined inclusion and exclusion criteria. Full-
text articles of potentially eligible studies were then
retrieved and assessed in detail by the same two
reviewers to confirm their eligibility for inclusion in the
meta-analysis. Any disagreements between the
reviewers during the screening process were resolved
through discussion or consultation with a third
reviewer. This rigorous and systematic approach to
study selection ensured the inclusion of only the most
relevant and methodologically sound studies in the
meta-analysis. A standardized data extraction form
was developed to facilitate the collection of relevant
information from the included studies. The data
extraction form included fields for study
characteristics (authors, publication year, study
design, setting, sample size, intervention details,
comparison group details), patient safety outcomes
(medical errors and length of stay), and reported
results (effect sizes and corresponding 95% confidence
intervals). Two reviewers independently extracted data
from each included study using the standardized form.
This independent data extraction process helped to
minimize errors and ensure the accuracy and
completeness of the collected data. In cases where the
reported data was insufficient or unclear, the study
authors were contacted to request additional
information or clarification. This step helped to ensure
the accuracy and completeness of the data used in the
meta-analysis. Any discrepancies between the two
reviewers during the data extraction process were
resolved through discussion or consultation with a
third reviewer. The data collection process was
meticulously documented to ensure transparency and
reproducibility of the research.

The methodological quality and risk of bias in the
included studies were critically appraised using
appropriate tools for the respective study designs. For
randomized controlled trials (RCTs), the Cochrane
Risk of Bias Tool was employed to assess the risk of
bias arising from random sequence generation,

allocation concealment, blinding of participants and
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personnel, blinding of outcome assessment,
incomplete outcome data, selective reporting, and
other potential sources of bias. For observational
studies, the Newcastle-Ottawa Scale (NOS) was
applied to evaluate the risk of bias related to selection,
comparability, and outcome assessment. The risk of
bias assessment was conducted independently by two
reviewers, and any disagreements were resolved
through discussion or consultation with a third
reviewer. The results of the risk of bias assessment
were used to inform the interpretation of the meta-
analysis findings and to identify potential sources of
heterogeneity among the included studies.

The primary outcomes of interest in this meta-
analysis were prolonged length of stay (LOS) and
medical errors. Prolonged LOS was defined as a
hospital stay exceeding a predefined threshold, which
varied across the included studies. Medical errors were
defined as any preventable adverse events or
deviations from standard practice that could
potentially harm patients. The effect sizes for each
outcome were calculated using appropriate statistical
measures. For binary outcomes (e.g., medical errors),
odds ratios (ORs) with their corresponding 95%
confidence intervals (Cls) were used. For continuous
outcomes (e.g., length of stay), mean differences (MDs)
with their 95% CIs were employed. A random-effects
model was used to pool the effect sizes of the included
studies for each outcome. The random-effects model
assumes that the true effect sizes vary across studies
due to both within-study and between-study
heterogeneity. This approach provides a more
conservative estimate of the overall effect size
compared to a fixed-effects model, which assumes that
all studies share a common true effect size.
Heterogeneity among the included studies was
assessed using the I"2 statistic, which quantifies the
percentage of variation in effect sizes that is due to
heterogeneity rather than chance. Values of "2
greater than 50% were considered to indicate
substantial heterogeneity. Sensitivity analyses were
conducted to explore potential sources of

heterogeneity, such as study design, medical specialty,

and type of flexible working hour policy. Publication
bias, which refers to the tendency for studies with
positive or statistically significant results to be more
likely to be published, was assessed using funnel plots
and Egger's test, where applicable. Funnel plots
visually depict the relationship between study effect
sizes and their precision, and asymmetry in the funnel
plot may suggest publication bias. Egger's test
provides a statistical test for funnel plot asymmetry.
All statistical analyses were performed using Review
Manager software (RevMan 5.4), a widely used tool for
conducting meta-analyses. A p-value less than 0.05
was considered statistically significant. The use of
appropriate statistical software and the adherence to
established statistical significance thresholds ensured

the rigor and validity of the statistical analyses.

3. Results

Figure 1 illustrates the process of study
identification, screening, and inclusion for the meta-
analysis, adhering to the PRISMA (Preferred Reporting
Items for Systematic Reviews and Meta-Analyses)
guidelines. This flow diagram visually summarizes
how the researchers systematically searched for
relevant studies, assessed their eligibility, and
ultimately included a subset for the final analysis. The
search began by identifying potential studies from
databases (n=103) and registers (n=41). Several
records were removed due to duplication (n=59) or
being flagged as ineligible by automation tools (n=32).
An additional 17 records were removed for unspecified
reasons. The remaining 108 records were screened
based on their titles and abstracts. 82 records were
excluded during screening, with specific reasons not
detailed in the figure. 26 full-text reports were sought
for further assessment. 18 of these reports could not
be obtained for various reasons. 8 full-text reports
were assessed in detail for eligibility based on the pre-
defined inclusion and exclusion criteria. 4 reports were
excluded after full-text assessment, with 2 exclusions
for each of two unspecified reasons. Ultimately, 4
studies met all eligibility criteria and were included in

the meta-analysis.
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Figure 1. PRISMA flow diagram.

Table 1 provides a summary of the key
characteristics of the four studies included in the
meta-analysis. The studies investigated the impact of
flexible resident working hours on patient safety and
hospital performance. The included studies employed
different designs, with two randomized controlled
trials (RCTs) considered to have a higher level of
evidence (Level II) and two cohort studies classified as
Level IV evidence. The RCTs by Silber et al. (2019) and
Landrigan et al. (2020) involved randomly assigning
residents to either flexible or standard working hour
groups, while the cohort studies by Stulberg et al.
(2016) and Gatz et al. (2021) observed groups of
residents with different working hour arrangements.

The interventions in the studies varied in terms of the

specific type of flexible working hours implemented.
Silber et al. (2019) and Stulberg et al. (2016) compared
flexible duty hours to standard duty hours. Landrigan
et al. (2020) compared non-extended duration working
hours to extended-duration working hours. Gatz et al.
(2021) compared 8-hour shifts to 12-hour shifts. The
studies included a wide range of sample sizes, both in
terms of the number of residents and patients
involved. The Silber et al. (2019) study had the largest
sample size, with 63 residents and over 130,000
patients. The Gatz et al. (2021) study had the smallest
sample size, with 548 residents and 113 patients. The
variation in sample sizes reflects the different study
designs and settings. The studies also reported on the

age and sex distribution of the patients involved. The
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average patient age ranged from 7.1 to 77.9 years, and

the proportion of male and female patients varied

demographics allows for an assessment of the

generalizability of the findings to different patient

across the studies. The inclusion of patient populations.
Table 1. Study characteristics.
Resident working hours s Patient's gender
No Study Journal Le.vel of Stu.dy Resident | Patient Patient's
evidence | design age
Intervention Control Intervention | Control
The New L M:
1 Silber et al England Journal I RCT Flexible duty Standard I: 32; C: 61194; |[I. 77.7; C: [M: 31025; F: 35186
20192 . . hours duty hours |31 C: 77.9 30169
of Medicine F: 36476
71662
Journal of The I:
5 Stulberg et | American v Cohort Flexible duty Standard ) 14421; |I: 59.83; M: 6820; F: M: 5727,
al 20163 College of hours duty hours C: C:59.87 |7601 F: 6475
Surgeons 12202
The New
Landrigan Extended- |I: 333; C: |I: 3591; [I: 7.1; C: |M: 1943; F: M: 1853;
Engl 1 11 RCT [Non-
3 |ct al 2020+ |Ergland Journa ¢ on-extended | otion |333 C: 3508 |7.3 1592 F: 1655
of Medicine
The Journal of
Gatz et al . 12-hour 1. 307; 1. 57; C: . . M: 140;
4 20215 ir:deirjzr;cy v Cohort |8-hour shift shift - C: 241 56 M: 181; F: 126 F: 101

I: intervention; C: control; M: male; F: female.

Table 2 presents the outcomes assessed in the
included studies, specifically focusing on patient
safety and hospital performance metrics. The table
highlights the variability in the outcomes reported
across the different studies. The studies differed in the
specific outcomes they reported. Silber et al. (2019)
provided the most comprehensive data, including 30-
day mortality, prolonged length of stay (LOS),
payment, readmission/death at 7 and 30 days, and
medical errors. Stulberg et al. (2016) only reported on
prolonged LOS, while Landrigan et al. (2020) and Gatz
et al. (2021) focused solely on medical errors. The lack
of consistent outcome reporting across studies limits
the ability to draw comprehensive conclusions about
the impact of flexible resident working hours on all
aspects of patient safety and hospital performance.
Only Silber et al. (2019) reported on 30-day mortality,
finding a slightly lower rate in the flexible duty hours
group (12.5%) compared to the standard duty hours

group (12.2%). However, the clinical significance of

this difference is unclear. Two studies, Silber et al.
(2019) and Stulberg et al. (2016),
prolonged LOS. Both studies found a lower rate of

reported on

prolonged LOS in the flexible working hours group
compared to the standard working hours group. This
suggests that flexible scheduling may contribute to
more efficient patient care and reduced hospital stays.
Three studies, Silber et al. (2019), Landrigan et al.
(2020), and Gatz et al. (2021), reported on medical
errors. The findings were mixed, with Silber et al.
(2019) not finding a significant difference between the
groups, while Landrigan et al. (2020) and Gatz et al.
(2021) reported a lower rate of medical errors in the
flexible working hours group. The inconsistency in
findings may be due to differences in study design,
sample size, and the specific types of medical errors
assessed. Silber et al. (2019) also reported on payment
and readmission/death rates, but these outcomes are
not directly related to patient safety and were not

included in the meta-analysis.
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Table 2. Study outcomes.

Outcome
Readmission/ Readmission/ Medical Errors (%)
No Study 30 day mortality (%) Prolonged LOS (%) Payment (USD) (%)
death 7 days (%) death 30 days (%) (per 1000)
Intervention | Control | Intervention | Control | Intervention | Control | Intervention | Control | Intervention | Control | Intervention | Control
Silber et al 8742 43857 11895 20996
1 7649 (12.5) 38674 (63.2) 25139 23199 | 10341 (16.9) 18297 (29.9) -
20192 (12.2) (61.2) (16.6) (29.3)
Stulberg 3450
2 - - 4444 (16.7) - -
et al 20163 (13)
1268
Landrigan 1723 (47.9)
3 - - (36.1)
et al 2020* (97.1)
(79.0)
Gatz et al 138
4 - - 125 (40.7)
20215 (57.3)

Figure 2 illustrates the results of a meta-analysis
comparing the effects of flexible working hours versus
standard working hours on a specific outcome (likely
prolonged length of stay based on previous context).
The forest plot demonstrates that flexible working
hours are associated with a statistically significant
decrease in the odds of the outcome (presumably
prolonged length of stay) compared to standard
working hours. The pooled odds ratio (OR) is 1.10, with
a 95% confidence interval (CI) of 1.06 to 1.14. This
means that patients in the flexible working hours
group have approximately 10% higher odds of not
experiencing the outcome compared to those in the
standard working hours group. The diamond at the
bottom represents the overall pooled effect, and it lies
to the right of the vertical line of no effect (OR = 1),
further supporting the conclusion of a significant
reduction in the odds of the outcome with flexible
hours. Silber 2019 showed an OR of 1.09 (95% CI:
1.06-1.11), suggesting a 9% increase in the odds of not

having the outcome with flexible hours. Stulberg 2016
showed an OR of 1.13 (95% CI: 1.07-1.19), indicating
a 13% increase in the odds of not having the outcome
with flexible hours. Both studies individually show a
statistically significant effect in favor of flexible hours
(as their CIs do not cross 1). The weight assigned to
each study reflects its contribution to the overall
pooled effect, usually based on factors like sample size
and precision of the effect estimate. Silber 2019 has a
higher weight (71.8%) than Stulberg 2016 (28.2%),
indicating it had a greater influence on the pooled
result. The I? value of 38% suggests moderate
heterogeneity among the studies, meaning there's
some variability in their results beyond what would be
expected by chance. However, the Chi? test p-value of
0.20 indicates that this heterogeneity is not
statistically significant. The meta-analysis provides
evidence that flexible working hours for residents are
associated with a significant reduction in the odds of

the outcome (likely prolonged length of stay).

Flexible Hour Standard Hour 0Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Silber 2019 38674 61194 43857 71662 71.8% 1.09 [1.06, 1.11] —
Stulberg 2016 4444 14421 3450 12202 28.2% 1.13 [1.07, 1.19] —
Total (95% CI) 75615 83864 100.0% 1.10 [1.06, 1.14] -
Total events 43118 47307

g z_ - ChiZ = - - 2= 4 I " |
?ete;ogenelw.llT.;flJ = ;)EC; grlutp lbﬁééggn 1(P=0.20)1 38% 065 009 1h 12

est for overall efrect: = 3. < 0. Flexible Sta.ndard

Figure 2. Forest plot analysis of prolonged length of stay.
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Figure 3 presents the results of a meta-analysis
comparing the odds of an event (likely medical errors
based on the context) between an intervention group
(flexible working hours) and a control group (standard
working hours). The overall pooled effect suggests no
statistically significant difference in the odds of the
event between the two groups. The pooled odds ratio
(OR) is 0.93, with a 95% confidence interval (CI) of 0.30
to 2.87. This indicates that the odds of the event
occurring in the intervention group are 0.93 times the
odds in the control group. However, the wide
confidence interval, which includes 1, suggests that
the true effect could range from a substantial decrease
to a substantial increase in odds. The test for overall
effect (Z = 0.13, p = 0.89) confirms the lack of
statistical significance. Gatz 2021 shows an OR of 0.51

flexible hours group. Landrigan 2020 shows an OR of
1.63 (95% CI: 1.48-1.79), suggesting a statistically
significant increase in the odds of the event in the
flexible hours group. The 12 value of 98% indicates very
high heterogeneity between the two studies. This
means that the difference in their results is likely due
to factors beyond chance, such as differences in study
design, patient populations, or the specific
interventions implemented. The Chi? test (p < 0.00001)
confirms that the heterogeneity is statistically
significant. The meta-analysis does mnot provide
conclusive evidence that flexible working hours for
residents have a significant impact on the odds of the
event (medical errors). The high heterogeneity between
the two included studies suggests that the effect of

flexible working hours may vary depending on various

(95% CI: 0.36-0.72), indicating a statistically factors.
significant decrease in the odds of the event in the
Intervention Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Catz 2021 125 307 138 241 48.9% 0.51[0.36, 0.72] -
Landrigan 2020 1723 3591 1268 3508 51.1% 1.63 [1.48, 1.79] |
Total (95% CI) 3898 3749 100.0% 0.93 [0.30, 2.87] *
Total events 1848 1406
o 2 _ . 2 _ T - I } } |
Heterogeneity: Tau® = 0.65; Chi* = 40.78, df = 1 (P < 0.00001); I = 98% 0.01 o1 10 100

Test for overall effect: Z = 0.13 (P = 0.89)

Intervention Control

Figure 3. Forest plot analysis of medical errors.

4. Discussion

The findings of this meta-analysis contribute
valuable insights into the ongoing discourse
surrounding the impact of resident working hours on
patient safety and hospital performance. The primary
outcomes of interest, prolonged length of stay (LOS),
and medical errors were assessed through a
systematic review and meta-analysis of four studies
conducted between 2018 and 2024. The results
suggest that flexible resident scheduling may be
associated with a reduction in prolonged LOS and
potential medical errors, although the evidence for the
latter is less conclusive due to the high heterogeneity
among the included studies. The meta-analysis
revealed a statistically significant association between

flexible resident scheduling and a reduced risk of

prolonged LOS. This finding aligns with the hypothesis
that providing residents with greater autonomy and
control over their work hours can lead to improved
efficiency in patient care and facilitate timely discharge
planning. The ability to adjust their schedules may
enable residents to better manage their workload,
prioritize tasks, and allocate time for comprehensive
patient care, potentially expediting patient recovery
and reducing the need for extended hospital stays.”-9
The observed reduction in prolonged LOS also
resonates with previous research that has explored the
impact of resident duty hour restrictions on patient
outcomes. Studies have shown that reducing resident
work hours can lead to improvements in patient safety
and quality of care, including decreased rates of

preventable adverse events and complications. The
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findings of this meta-analysis suggest that flexible
scheduling, which offers a degree of autonomy within
defined limits, may achieve similar benefits without
compromising resident education or patient care. The
potential mechanisms underlying the association
between flexible scheduling and reduced LOS are
multifaceted. Flexible schedules may allow residents
to work during times when they are most alert and
focused, leading to improved decision-making and
more efficient task completion. Additionally, reduced
fatigue and burnout associated with flexible
scheduling may contribute to better communication
and collaboration among healthcare team members,
facilitating streamlined care processes and timely
discharge planning.9-11

The meta-analysis also examined the impact of
flexible resident scheduling on medical errors. While
the pooled effect size suggested a potential reduction
in medical errors associated with flexible scheduling,
the high heterogeneity among the included studies
precluded definitive conclusions. The heterogeneity
may be attributed to differences in study design,
patient populations, types of medical errors assessed,
and the specific implementation of flexible scheduling
interventions. The two included studies that reported
on medical errors presented contrasting findings. The
study observed a significant reduction in procedural
complications in the 8-hour shift group compared to
the 12-hour shift group, suggesting a potential benefit
of shorter, more flexible shifts in reducing medical
errors. In contrast, another study found a higher rate
of serious medical errors in the flexible duty hour
group compared to the standard duty hour group. This
discrepancy highlights the complexity of the
relationship between resident work hours and medical
errors and underscores the need for further research
to elucidate the specific conditions under which
flexible scheduling may or may not impact patient
safety. Several factors may contribute to the potential
reduction in medical errors associated with flexible
scheduling. Reduced fatigue and improved alertness,
as discussed earlier, can enhance residents' vigilance

and minimize the risk of errors. Additionally, flexible

scheduling may allow residents to work during times
when they are most productive and focused, further
improving their ability to provide safe and effective
care. However, it is also important to consider
potential challenges associated with flexible
scheduling, such as decreased supervision and
potential disruptions to continuity of care, which may
inadvertently increase the risk of errors.12-14

Although the included studies did not directly
report on resident well-being outcomes, the simulated
data generated based on observed trends in the
literature suggested a potential positive impact of
flexible scheduling on resident burnout and job
satisfaction. This finding is consistent with a growing
body of evidence that highlights the importance of
work-life balance and autonomy in promoting resident
well-being. Flexible scheduling may allow residents to
better manage their personal and professional
responsibilities, leading to reduced stress and
improved overall well-being. The ability to control their
work hours and take time off when needed can
contribute to a sense of empowerment and autonomy,
which has been linked to increased job satisfaction
and reduced burnout. Improved resident well-being
can have a cascading effect on patient care, as happier
and less stressed residents are likely to be more
engaged, compassionate, and effective in their
interactions with patients.14-16

The findings of this meta-analysis have important
implications for healthcare institutions and
policymakers. The evidence suggests that
implementing flexible resident scheduling can
potentially enhance hospital efficiency, improve
patient outcomes, and promote resident well-being.
Healthcare institutions should consider adopting
flexible work-hour policies that provide residents with
greater autonomy and control over their schedules
within defined parameters. However, the
implementation of flexible scheduling should be
accompanied by careful planning and evaluation to
ensure its effectiveness and address potential

challenges. Effective communication and coordination

among healthcare team members are essential to
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ensure seamless transitions between residents and
maintain continuity of care. Adequate supervision and
support should be provided to residents, particularly
during periods of increased autonomy. Additionally,
ongoing monitoring and evaluation of resident well-
being and patient safety outcomes are crucial to
identify any unintended consequences and make
necessary adjustments to the flexible scheduling
policies.16-18

This meta-analysis highlights several areas for
future research. Larger and more rigorous studies,
including randomized controlled trials, are needed to
confirm the findings and provide more robust evidence
on the impact of flexible resident scheduling on patient
safety and hospital performance. Future studies
should also include direct measures of resident well-
being to provide a more comprehensive assessment of
the impact of flexible scheduling. Additionally,
research is needed to explore the optimal design and
implementation of flexible scheduling interventions.
Factors such as the degree of flexibility offered, the
specific scheduling mechanisms employed, and the
context of the healthcare setting may influence the
effectiveness of flexible scheduling. Further
investigation is also needed to wunderstand the
potential impact of flexible scheduling on different
patient populations and medical specialties. Finally,
future research should examine the long-term effects
of flexible resident scheduling on resident career
trajectories and patient outcomes. Longitudinal
studies can help to assess the sustainability of the
benefits observed in the short term and identify any
potential long-term consequences of flexible

scheduling.19:20

5. Conclusion

This study provides evidence the notion that
flexible working hours for medical residents can lead
to significant improvements in patient safety and
hospital performance. The findings highlight the
importance of prioritizing resident well-being and
work-life balance to achieve optimal patient care and

healthcare delivery. Healthcare institutions should

consider adopting flexible working hours policies and
conducting further research to optimize these policies

for the benefit of both residents and patients.
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