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Abstract

Background: The study aims to evaluate the perceptions of pediatric residents under the night float (NF) on-call
system and its impact on well-being, education, and patient safety compared with the traditional 24-h on-call
system.

Methods: The study is prospective in nature and conducted on two pediatric resident training centers who apply
the NF on-call system as a pilot project. Senior residents (PGY-3 and PGY-4) enrolled in the two training centers
were invited to participate before and 6 months after the implementation of the change in the on-call system. A
self-administered online questionnaire was distributed. Responses were rated using a five-point Likert-type scale (1
= strongly disagree; 5 = strongly agree). The items covered three main domains, namely, residents’ well-being,
ability to deliver healthcare, and medical education experience. Pre- and post-intervention scores were presented as
means and compared by t-test for paired samples.

Results: A total of 42 residents participated in the survey (female = 24; 57.1%). All participants were senior
residents; 25 (59.6%) were third-year residents (PGY-3), whereas 17 (40.4%) were fourth-year residents (PGY-4). The
participants reported that many aspects of the three domains were improved with the introduction of the NF
system. The system was perceived to exert less adverse health effect on the residents (mean: 2.37 ± 1.01) compared
with the 24-h on-call system (mean: 4.19 ± 0.60; P < 0.001). In addition, the NF system was perceived to lead to less
exposure to personal harm and result in less negative impact on quality of care, better work efficiency, reduced
potential for medical errors, more successful teaching, and less disruptions to other rotations compared with the 24
h on-call system (P < 0.001).

Conclusion: The perception of senior residents toward the 24-h on-call system pertains to negative impacts on
well-being, education, and patient safety compared with on-call systems with restrictive duty hours, such as the NF
system, which is perceived to be less harmful, to exert positive impacts on the quality of delivered healthcare
services, and more useful from pedagogic aspect.

Keywords: Duty hour, Post-graduate, Residency, Well-being, Work schedule tolerance, Night float

© The Author(s). 2021 Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if
changes were made. The images or other third party material in this article are included in the article's Creative Commons
licence, unless indicated otherwise in a credit line to the material. If material is not included in the article's Creative Commons
licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.
The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the
data made available in this article, unless otherwise stated in a credit line to the data.

* Correspondence: falsohime@ksu.edu.sa
1College of Medicine, King Saud University, P.O. 231418, Riyadh, Riyadh
11321, Saudi Arabia
2Pediatric Intensive Care Unit, Pediatric Department, King Saud University
Medical City, Riyadh, Saudi Arabia
Full list of author information is available at the end of the article

Alsohime et al. BMC Medical Education           (2021) 21:23 
https://doi.org/10.1186/s12909-020-02474-x

http://crossmark.crossref.org/dialog/?doi=10.1186/s12909-020-02474-x&domain=pdf
http://orcid.org/0000-0002-4979-3895
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
mailto:falsohime@ksu.edu.sa


Background
For several decades, adjusting the duration of working
hours and on-calls of residents-in-training has been a
major concern worldwide. Several studies on the trad-
itional 24-h on-call system reported that the system is
associated with sleep deprivation and fatigue, which sub-
sequently, result in increased medical errors and motor
vehicle occlusions. Furthermore, others studies reported
an increase in the incidence of burnout and suicide at-
tempts among physicians. As a result, several countries
have established a new system of work coverage called
the night float (NF) shift system and abandoned the
traditional 24-h on-call system [1–6].
The NF system is a work coverage system, where resi-

dents care for patients for 12–16 h during daytime or
nighttime [7]. In other contexts, residents are divided
into two alternating groups, where one group works at
nighttime, whereas the other works during the day [8].
Alternatively, the traditional 24-h on-call system holds
doctors responsible for receiving calls from the emer-
gency department or a medical teaching unit for 24 h
[9].
In 2003, the Accreditation Council for Graduate Med-

ical Education (ACGME) in the United States limited
working hours to 80 h per week and shifts to 30 h. Fur-
thermore, it implemented restrictions that limited shifts
for junior trainees to 16 h in 2011 [10]. In the same year,
Quebec province in Canada restricted duty hours to no
more than 16 h per shift [11]. In addition, Europe imple-
mented restrictions on the duty hours of residents [12].
In 2017, Korea established the NF system for 6months
[8]. In Singapore, the NF system was applied to interns
in an internal medicine department for a study [6].
Multiple studies have shown controversial results re-

garding the implementation of the NF system [2]. One
of the drawbacks was reduced autonomy for cross-
coverage interns [13] and decreased opportunity for resi-
dents in terms of education and learning because a ma-
jority of teaching and learning opportunities take place
during the day [14]. The emergence of a shift–work
mentality among residents was noted as a consequence
of increased frequency of sign-overs, that is, the shift
time became stricter, and the weak integration between
daytime and NF teams [15].
Saudi Arabia adopted the traditional 24-h on-call sys-

tem, and many residents previously worked for more
than 24 h per day with unlimited number of on-calls per
month depending on the hospital. In 2014, the Saudi
Commission for Health Specialties (SCFHS) introduced
new regulations for duty hours, where PGY-1 and PGY-
2 (junior residents) will respond to a maximum of 7 on-
calls per month, whereas PGY-3 and PGY-4 (senior resi-
dents) will attend to a maximum of 6 on-calls per
month. Additionally, the average duration of an on-call

should remain within 24 h, and residents should be off-
duty maximally by afternoon of the following day [1].
Against this background, the current study evaluated

the experience of pediatric senior residents (PGY-3 and
PGY-4) with the NF system before and after its imple-
mentation as a pilot project in two pediatric residency
training centers in Saudi Arabia compared with the trad-
itional 24-h on-call system in terms of effects on health,
education, and patient care and safety.

Methods
The study is prospective in nature and was conducted
on two pediatric residency training centers in Riyadh,
Saudi Arabia from October 2018 to May 2019. Both
training centers have a total of 86 residents (34 and 52
residents in each center), including 64 senior residents
(25 and 39 senior residents in each center).
Both centers agreed to pilot the NF on-call system for

all 64 senior residents (PGY-3 = 38 residents and PGY-4
= 26 residents) as a project that targets academic quality
improvement. Approval was given by the pediatric scien-
tific council at the SCFHS and senior residents from
both centers.
The project involved changing the residents’ on-call

shift from the traditional 24-h on-call system, where
they previously received a maximum of six 24-h on-calls
per month, to the NF schedule with 16-h night shifts
plus a 1-h overlap at shift change for effective handover.
The NF shift includes weekdays and weekends. Each se-
nior resident will work for 3–4 consecutive night shifts
from 4 pm to 8 am every 7 days without required day-
time academic or clinical activities.
Before implementing the modality of the on-call sys-

tem, a validated, evidence-based questionnaire was ad-
ministered to assess the perceptions of residents
regarding the implications of the duty-hour reform with
permission from Fabreau et al. [16].
Six months after the introduction of the NF on-call

system, the same questionnaire was distributed to the se-
nior residents who participated in the new system (Ap-
pendix A). The questionnaire is composed of items were
rated using a five-point Likert-type scale (1 = strongly
disagree, 2 = disagree, 3 = neither agree nor disagree, 4
= agree, and 5 = strongly agree) to measure the degree
to which participants agreed or disagreed with the state-
ments. The items are related to three main dimensions,
namely, well-being of senior residents (16 items), ability
to provide quality healthcare (17 items), and experience
in medical education (16 items).
The primary outcome was the change in the percep-

tion of senior pediatric residents toward their well-being,
ability to deliver quality healthcare, and medical educa-
tion experience at pre- and post-intervention as mea-
sured by the questionnaire.
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The study received ethical approval from the Institu-
tional Review Board (IRB) of King Saud University. Resi-
dents were informed that participation was voluntary
and assured about the anonymity and confidentiality of
their responses. Written informed consent was obtained
from the participants before enrollment in the survey.

Statistical data analysis
Means and standard deviations were used to describe
the continuous variables, whereas the categorically mea-
sured variables were described using frequencies and
percentages. The compute command in the analysis pro-
gram was used to estimate the mean score for each do-
main using the sub-items after reverse coding negatively
worded statements to align their direction with the main
sub-construct magnitude, i.e., level of agreement. The
paired sample t-test was used to assess the statistical sig-
nificance of the mean indicators of physician satisfaction
with the two abovementioned on-call systems. SPSS
IBM Version20 was used for data analysis. A P-value of
0.050 was considered statistically significant.

Results
Participants
A total of 42 senior residents out of 64 (65%) responded
to the survey. The response rate throughout the process
remained at 65%. The final sample comprised 24 (57.1%)
female residents; 25 (59.6%) and 17 (40.4%) were in the
third (PGY-3) and fourth (PGY-4) years of training, as
shown in Table 1.

Perceptions of the impact of the NF system
Well-being
Findings indicated that the residents perceived signifi-
cantly more negative impacts of the 24-h on-call system
on their general well-being compared with the NF sys-
tem (general effects on health, restriction on physical ac-
tivities, impairment of the circadian rhythm, overall
fatigue, and episodes of physical illness, as well as in-
creased need to consume stimulants, such as cola and
coffee) (P < 0.001). The NF system was significantly

associated with enhanced energy levels compared with
the 24-h on-call system (P = 0.041).
Moreover, the perception of potential for harm to the

self for the two on-call systems was measured using two
indicators, namely, safety during driving home after the
on-call and workplace potential harm, such as needle-
stick injuries. Analysis revealed that residents perceived
more safety toward the two indicators with the NF sys-
tem versus the 24-h on-call system.
In terms of resilience with trading on-call shifts among

residents, the results were not significantly different be-
tween the two on-call systems (P = 0.830). However, the
residents reported that the 24-h on-call system led to
significantly less permissive (access) to free time to ac-
complish errands, was less family friendly, and more re-
strictive in terms of time allotment for research than the
NF system (Table 2).
With regard to the indicators of the resident’s relation-

ships with others, analysis demonstrated that residents
significantly felt more isolated under the 24-h on-call
system reported significantly better social relationships
under the NF system (P < 0.001).

Ability to deliver quality healthcare
Importantly, the perception of the impact of the on-call
systems on the quality of delivered healthcare services
by residents to patients was measured using four indica-
tors. Data revealed that the residents perceived that they
were significantly less alert during the 24-h on-call sys-
tem compared with the NF system. Additionally, the res-
idents perceived the 24-h on-call system as significantly
associated with the density of preventable medical er-
rors, more near-miss errors, and more fatigue, which in-
fluence the quality of care received by patients.
Analysis of the emotional burden on the residents in-

dicated that they experienced significantly greater inter-
action and better communication with patients under
the NF system compared with the 24-h on-call system.
Conversely, the data demonstrated no statistical differ-
ence on sensitivity to social issues related to patient care
and care planning, such as cultural and gender sensitiv-
ities, under the two on-call systems (P = 0.486). The in-
dicators of work efficiency showed that the residents
reported significantly less multitasking ability, less hand-
over efficiency, and less ability to attend pager buzzes
during the 24-h on-call system compared with the NF
system (P < 0.001).
In terms of the impact of the two on-call systems on

aspects of residents’ expertise, the residents perceived
that they would significantly miss important diagnoses
of their patients, be less able to manage complex medical
issues, provide less accurate medical handovers, and feel
less accountability for patient care under the 24-h on-

Table 1 Demographic and professional characteristics of the
participants (N = 42)

Frequency Percentage

Sex

Male 18 42.9

Female 24 57.1

Residency Level

PGY-3 25 59.6

PGY-4 17 40.4

PGY-3: Level-3 resident; PGY-4: Level-4 resident

Alsohime et al. BMC Medical Education           (2021) 21:23 Page 3 of 9



Table 2 Changes in perceptions regarding the impact of the 24-h on-call system on three dimensions (N = 42)

Mean (SD; Likert rating)

24-h on-call
system

Night float
system

t/df =
41

P-
value

Well-being

Promotes general wellness

Adversely affects health 4.48 (0.92) 2.45 (1.27) 8.53 <
0.001

Restricts participation in physical activities 4.67 (0.69) 2.38 (1.23) 11.45 <
0.001

Impairs the ability to adapt to changes in the circadian rhythm 4.33 (0.95) 2.55 (1.33) 7.85 0.003

Contributes to overall sleep debt 4.57 (0.70) 2.71 (1.42) 7.74 <
0.001

Contributes to overall fatigue levels 4.74 (0.59) 2.33 (1.26) 11.92 <
0.001

Contributes to frequent episodes of physical illness (e.g., colds) 3.90 (1.08) 2.14 (1.22) 7.9 <
0.001

Enhances overall energy levels 2.86 (1.52) 3.60 (1.23) 2.11 0.041

Contributes to the need to use stimulants, such as caffeine 4.40 (0.89) 2.86 (1.24) 7.5 <
0.001

Increases exposure to personal harm

Impairs safety while driving home after an on-call 4.45 (0.86) 2.57 (1.19) 8.211 <
0.001

Increases potential for workplace harm, such as needle-stick injuries 4.10 (1.10) 2.21 (1.22) 9.3 <
0.001

Leads to conflicting role demands

It is easy for me to trade on-call shifts with others. 3.07 (0.89) 3.02 (1.20) 0.22 0.83

Allows free time to accomplish non-work-related errands. 2.57 (1.33) 4.07 (1.20) 5.1 <
0.001

Provides opportunities for spending time with family 2.0 (1.15) 4.26 (1.08) 8.5 <
0.001

Restricts the time available for research 4.10 (0.98) 2.52 (1.27) 6.1 <
0.001

Promotes healthy relationships

Allows healthy interpersonal relationships 2.55 (1.06) 4.17 (0.88) 6.86 <
0.001

Causes feelings of isolation
Causes feelings of isolation at times

4.17 (0.85) 2.60 (1.33) 6.57 <
0.001

Ability to Deliver Quality Health Care
Introduces potential for error

In general, do you feel alert during procedures while on call? 2.90 (1.1) 4.14 (0.72) 5.83 <
0.001

Do you commit preventable medical errors? 3.64 (0.91) 2.55 (1.13) 5.23 <
0.001

Do you experience “near misses” related to poor patient care? 3.86 (0.75) 2.52 (1.02) 6.95 <
0.001

I am often extremely tired to provide safe patient care. 3.83 (1.06) 2.14 (1) 7.8 <
0.001

Promotes clinical skills expertise

I miss important diagnoses. 3.83 (0.88) 2.17 (0.88) 9.62 <
0.001

I manage complex medical patients appropriately. 3.0 (1.08) 3.98 (0.87) 4.34 <
0.001

The content of my patient care handover is accurate. 3.19 (1.06) 4.11 (0.74) 4.79 <
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Table 2 Changes in perceptions regarding the impact of the 24-h on-call system on three dimensions (N = 42) (Continued)

Mean (SD; Likert rating)

24-h on-call
system

Night float
system

t/df =
41

P-
value

0.001

I perform a thorough work-up of new admissions. 2.10 (0.96) 3.79 (1.18) 6.38 <
0.001

Promotes continuity of patient care
I highlight important follow-up items during handover of patient care issues.

2.93 (1.24) 4.19 (0.77) 5.4 <
0.001

I maintain continuity of patient care. 2.71 (1.42) 4.57 (0.70) 7.74 <
0.001

I assume accountability for patients I admit. 3.57 (0.89) 4.12 (0.83) 3.41 <
0.001

Causes expenditure of emotional labor

My interactions with other MTU team members are positive. 3.43 (0.99) 4.33 (0.57) 4.86 <
0.001

I communicate well with patients and their families. 3.55 (1.04) 4.21 (0.81) 3.42 <
0.001

I am sensitive to social issues pertaining to patient care (e.g., gender and culture) 3.19 (0.86) 3.29 (0.99) 0.703 0.486

Promotes work efficiency

I can effectively multitask during busy work times. 2.67 (1.18) 4.0 (0.99) 5.99 <
0.001

I handover patient care issues in a time-efficient manner. 2.93 (1.24) 4.19 (0.77) 5.4 <
0.001

I respond to pagers in a timely fashion. 3.19 (1.21) 4.12 (0.86) 4.6 <
0.001

Medical Education Experience

Promotes successful teaching

I have enough time to teach junior residents and clerks. 2.19 (0.92) 3.83 (0.93) 7.84 <
0.001

I have enough energy to teach junior residents and clerks. 2.12 (0.92) 3.83 (1.06) 7.4 <
0.001

I am confident in my ability to teach procedural skills. 3.10 (1.14) 3.90 (0.93) 3.14 0.003

I am confident in my ability to teach regarding the management of unstable critically
ill patients.

3.12 (1.10) 3.93 (0.95) 3.57 <
0.001

I am confident in my ability to teach the skills required for running a code. 2.93 (1.11) 3.60 (0.96) 2.9 0.006

Promotes medical skills proficiency

I am confident in my ability to perform procedures. 3.48 (0.92) 4.14 (0.65) 3.72 <
0.001

I am confident in my ability to manage unstable critically ill patients. 3.45 (0.80) 3.90 (0.88) 2.3 0.026

I am confident in my ability to run a code. 3.19 (1.02) 3.71 (0.97) 2.67 0.011

Promotes successful learning

I can acquire new knowledge on call. 3.33 (1.07) 4.12 (0.80) 3.76 0.001

I can retain new knowledge on call and apply it to patient care. 3.38 (1.08) 4.12 (0.86) 3.26 0.002

My overall education experience on call is satisfying. 2.83 (0.99) 3.95 (0.91) 5.46 <
0.001

I gain opportunities to learn procedures through simulation training. 3.36 (1.06) 3.86 (0.93) 2.51 0.016

Promotes staff physician supervision

I have the opportunity to review cases with attending physicians. 2.95 (0.99) 3.79 (0.92) 4.14 <
0.001

My clinical skills (history and physical) are observed by an attending physician. 2.33 (1.0) 3.10 (1.16) 4.1 <
0.001
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call system (P < 0.001) compared with the NF system
(Table 2).

Medical education experience
Table 2 displays the residents’ responses on emotional
burden, efficiency of work, education, skills, learning
ability, supervision, interruptions during rotations, and
post on-call.
Under the 24-h on-call system, the teaching of junior

residents and clerks was significantly less time-
permissive and more energy consuming compared with
the NF system. In the 24-h on-call shifts, residents per-
ceived that they were less confident to teach, especially
during the management of unstable or emergency pa-
tients or during codes. The indicators of skillfulness sug-
gested that residents felt less confident with performing
medical procedures, managing critically ill patients, and
conducting cardiopulmonary resuscitation under the 24-
h on-call system than the NF system (P < 0.050 each).
With regard to learning, the data demonstrated that

residents perceived less acquisition of knowledge, less
usage of new knowledge, and less satisfaction with edu-
cation or teaching sessions via simulation under the 24-
h on-call system than the NF system (P < 0.050 each).
Furthermore, the residents perceived the 24-h on-call
system as significantly less helpful for reviewing cases
with peers, less permitting of in-depth discussions of
clinical skills, and leading to less feedback from attend-
ing seniors compared with their experience under the
NF system (P < 0.050 each).
The residents perceived the 24-h on-call system as sig-

nificantly more interruptive to ambulatory care rotations
and associated with more post on-call call-backs and fa-
tigue during weekends, which influence successive week-
day work rotations compared with the NF system (P <
0.001 each).

Overall rating of the three domains
Analysis of the overall experience of the residents under
the two on-call systems indicated that the residents per-
ceived the NF system as having a positive impact on
general wellness, more role resilient, and promoting
healthier social and family relationships. In addition, the
residents felt less exposed to harm and risk with better

quality of patient care. Furthermore, the residents expe-
rienced more resilience with regard to the emotional in-
tegrity of patient care compared with the traditional 24-
h on-call system.
Also, the residents felt they were working more effi-

ciently with increased teaching ability and skillfulness,
better learning, and more efficient supervision during
the NF on-calls. Table 3 provides the means and stand-
ard deviations.

Discussion and literature review
The study provides insight regarding the experience of
senior residents under the newly implemented NF sys-
tem in Saudi Arabia. Specifically, the study compares the
perceptions of senior pediatric residents (PGY3 and
PGY4) and their experiences under the NF system ver-
sus the traditional 24-h on-call system. Furthermore, the
study examines the impact of the two settings in two
academic pediatric tertiary care centers based on three
important domains. The findings indicate that the NF
system improves the overall on-call experience in terms
of wellness, education, and patient care and management
as perceived by the senior residents enrolled in the
study. This result is similar to that of another study con-
ducted in Korea [8]. A similar study conducted in Saudi
Arabia found the same results: the 24-h on-call system
exerted a negative outcome on the health and education
of residents and safety of patients [1].
The survey mainly aimed to examine the effect of the

two systems on the well-being of senior residents. The
results indicated that senior residents perceived a posi-
tive impact on well-being under the NF system com-
pared with the 24-h on-call system according to various
indicators, such as general health, restriction of physical
activities, overall fatigue, and episodes of physical illness.
These results are similar to those of several studies,
which illustrated the association between the traditional
24-h on-call system and loss of sleep and fatigue, which
negatively impacts physical function and memory be-
cause extensive duty hours may cause burnout and thus
lead to depression, substance abuse, and suicide at-
tempts [2, 3, 5, 17]. This association was attributed to
the impairment of the circadian rhythm [2]. Conversely,
the NF system enabled residents to work within

Table 2 Changes in perceptions regarding the impact of the 24-h on-call system on three dimensions (N = 42) (Continued)

Mean (SD; Likert rating)

24-h on-call
system

Night float
system

t/df =
41

P-
value

I receive feedback from attending physicians. 2.74 (1.06) 3.24 (1.19) 2.86 0.007

Causes disruptions in rotations

My ambulatory care rotations are frequently interrupted due to MTU on-call duties. 3.95 (1.06) 2.38 (1.08) 5.55 <
0.001
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scheduled on-call hours, which led to an overall bal-
anced life. This finding is evident in our data, which re-
ported that residents experienced better interpersonal
relations with more time to spend with family and less
feelings of isolation compared with the 24-h on-call
system.
Another aspect investigated was the quality of healthcare

delivered to patients. The study noted improvement in pa-
tient care and communication perceived by the residents,
which is similar to another study on the implementation of
the NF system in another hospital [18]. In a study in
Singapore on interns, a decreased in the incidence of med-
ical errors was noted [6]. Our study could not reach this
conclusion as the analysis focused only on the perception
of senior residents in terms of making medical errors,
which occurred more under the 24-h on-call system, with-
out specific data. However, other studies found negative
outcomes for patients care associated with the NF imple-
mentation, especially in the surgical and critical care areas
[19]. Handover in the NF system was perceived as more ef-
ficient, a finding that was previously associated with im-
proved patient care [20, 21]. The NF system mitigated this
risk as daytime senior residents handed over directly to the
night-shift senior residents and vice versa compared with
the traditional 24-h on-call system, where a daily handover
is conducted to different residents between shifts and be-
tween caring teams, which may be associated with high
rates of medical errors and adverse events [22].

Certain doubts emerged that the NF system may re-
duce the quality of the education of residents [8] as well
as opportunities for education due to decreased interac-
tions and conferences under the NF system [23]. Inter-
estingly, the study found that the perception of senior
residents toward educational experiences and opportun-
ities for learning procedures were in favor of the NF sys-
tem. This finding may be attributed to the fact that
residents are rested and more alert and energized during
their shift. Hence, they are more open to receive learn-
ing from supervisors and perform procedures and more
willing to teach juniors. Furthermore, the night shift em-
ploys less residents, which leads to increased one-to-one
sessions with the attending physician for the discussion
of cases and feedback as well as less competition on per-
forming procedures. Such opportunities can be missed
during the 24-h on-call system due to fatigue and ex-
haustion, which will render residents less interested in
learning new knowledge or skills.
Bolster et al. [24] conducted an updated systematic re-

view and demonstrated a potential negative impact on
the education of residents. However, the authors also
provided conflicting results, where one study indicated
improvement in the learning of trainees [25], whereas
another study found that the NF system did not alter the
quality of education [6]. This result differs from that of
the current study because the senior residents reported a
better overall education. This difference may be due to

Table 3 Changes in perception regarding the impact of the on-call systems on three dimensions (N = 42)

Mean SD; Likert rating

24-h on-call system Night float system t/df = 41 P-value

Well-being

Promotes general wellness 4.19 (0.60) 2.37 (1.01) 11.32 < 0.001

Increases exposure to personal harm 4.27 (0.8) 2.39 (1.07) 10.17 < 0.001

Causes conflicting role demands 2.74 (0.59) 3.71 (0.77) 5.63 < 0.001

Promotes healthy relationships 2.19 (0.76) 3.79 (0.99) 7.4 < 0.001

Causes feelings of isolation 4.17 (0.85) 2.60 (1.33) 6.57 < 0.001

Ability to deliver quality healthcare

Increases potential for error 3.61 (0.67) 2.27 (0.79) 7.8 < 0.001

Promotes clinical skills expertise 2.98 (0.75) 4.01 (0.61) 6.6 < 0.001

Promotes continuity of patient care 3.57 (0.89) 4.12 (0.83) 3.41 < 0.001

Causes expenditure of emotional labor 3.39 (0.74) 3.94 (0.61) 4.14 < 0.001

Promotes work efficiency 2.93 (1.01) 4.1 (0.75) 6.19 < 0.001

Medical education experience

Promotes successful teaching 2.69 (0.82) 3.82 (0.85) 5.56 < 0.001

Promotes medical skills proficiency 3.37 (0.75) 3.92 (0.71) 3.16 0.003

Promotes successful learning 3.23 (0.83) 4.01 (0.79) 4.34 < 0.001

Promotes staff physician supervision 2.67 (0.80) 3.37 (0.92) 4.38 < 0.001

Causes disruptions in rotations 4.10 (0.75) 2.40 (0.98) 7.36 < 0.001
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the fact that the current study involved senior residents
with more experience and, thus, better knowledge and
skills.
One possible explanation for the conflicting results is

the existence of different formats of the NF system,
which may influence its educational value, and the vari-
ation in the evaluated clinical education components
across studies.
On the contrary, another cluster-randomized trial by

Desai et al. [26] compared between two duty-hour pol-
icies as implemented by internal medicine residency pro-
grams. The first policy pertains to those of the standard
2011 ACGME duty hours, where duty-hour periods
should not exceed 24 h with an additional 4 h permitted
for transitions in care. The second refers to flexible
duty-hour policies with no limits on shift length or
mandatory time-off between shifts. Although the actual
number of work hours was not measured within the
flexible duty-hour system, the authors found no signifi-
cant between-group difference in the primary outcomes
(trainee satisfaction) with balance between education
and work. This finding signifies that restricted duty
hours should be well structured and should be re-
evaluated to achieve objectives in terms of avoiding the
negative impact on the wellness and education of resi-
dents as well as patient care because the rules of the
training programs aim to protect patients and trainees at
the same time .
The study is limited in that it is a survey based on a

self-administered questionnaire, which is subject to re-
call bias. Additionally, it is a perception-based survey
without objective data or measures of patient outcomes.
However, the study considers that the perceived impact
of the NF system on the well-being and education of the
senior residents and patient safety is an important factor
that influences these aspects.

Conclusion
The perception of senior residents toward the 24-h on-
call system indicated negative impacts on their well-
being and education and patient safety compared with
the NF system. The restricted duty hours were perceived
as less harmful to well-being and more useful from the
pedagogic aspect and to exert positive impacts on the
quality of delivered healthcare services. Pediatric resi-
dency training programs in Saudi Arabia should consider
a further evaluation of the reform in duty hours for resi-
dents and explore new on-call models to improve resi-
dent well-being and training and enhance patient care.
Examining objective outcomes, such as morbidity and
mortality among patients or scores of different in-
training assessment tools for trainees should be consid-
ered in the evaluation process.

Abbreviations
NF: Night Float; ACGME: Accreditation Council for Graduate Medical
Education; PGY-3: Level-3 resident; PGY-4: Level-4 resident

Acknowledgments
The authors thank the residents who participated in the survey and the staff
of the academic department, Saudi Commission for Health Specialties, for
facilitating the delivery of the questionnaire to the pediatric residents. Lastly,
the authors are grateful to the College of Medicine, Medical Education
Department, Research Center, and the Deanship of Scientific Research at
King Saud University, Riyadh, Saudi Arabia.

Authors’ contributions
FA was responsible for proposal writing, application with the IRB application,
agreement process, data collection, data analysis, methodology, manuscript
writing, and manuscript revision. HA overlooked the consenting process,
data collection, and manuscript revision. HRA was involved in data analysis,
manuscript writing, and manuscript revision. MA handled data analysis,
manuscript writing, and manuscript revision. RA helped in data analysis,
manuscript writing, and manuscript revision. GA performed data analysis,
manuscript writing, and manuscript revision. MAA oversaw data analysis,
manuscript writing, and manuscript revision. WA performed the consenting
process, data collection, and manuscript revision. MT aided in proposal
writing, IRB application, methodology, and manuscript revision. ASA handled
the methodology and manuscript revision. Lastly, AA aided in proposal
writing, application with the IRB, the methodology, and manuscript revision.
The authors have read and approved the final version of the manuscript.

Funding
Not applicable.

Availability of data and materials
The datasets generated and/or analyzed during the current study are not
publicly available but are available from the corresponding author on
reasonable request.

Ethics approval and consent to participate
The study was approved by Institutional Review Board of King Saud
University under Research Project number E-16-1908.

Consent for publication
Informed written consent was obtained from each participant upon
enrollment in the study.

Competing interests
The authors declare that they have no competing interests.

Author details
1College of Medicine, King Saud University, P.O. 231418, Riyadh, Riyadh
11321, Saudi Arabia. 2Pediatric Intensive Care Unit, Pediatric Department,
King Saud University Medical City, Riyadh, Saudi Arabia. 3General Pediatrics
and Complex Care, King Abdullah Specialized Children’s Hospital, King Saud
bin Abdulaziz University for Health Sciences, Riyadh, Saudi Arabia.
4Department of Pediatrics, Medical Generics Division, King Khalid University
Hospital, College of Medicine, King Saud University, Riyadh, Saudi Arabia.

Received: 27 May 2020 Accepted: 22 December 2020

References
1. Alsohime FM. Pediatric residents' perceptions of the impact of the 24-hour

on-call system on their well-being and education and patient safety. A
national survey. Saudi Med J. 2019;40(10):1040–4. https://doi.org/10.15537/
smj.2019.10.24548.

2. Low JM, Tan MY, See KC, Aw MM. Sleep, activity and fatigue reported by
postgraduate year 1 residents: a prospective cohort study comparing the
effects of night float versus the traditional overnight on-call system.
Singapore Med J. 2018;59(12):652–5. https://doi.org/10.11622/smedj.
2018036.

Alsohime et al. BMC Medical Education           (2021) 21:23 Page 8 of 9

https://doi.org/10.15537/smj.2019.10.24548
https://doi.org/10.15537/smj.2019.10.24548
https://doi.org/10.11622/smedj.2018036
https://doi.org/10.11622/smedj.2018036


3. Mak NT, Li J, Wiseman SM. Resident physicians are at increased risk for
dangerous driving after extended-duration work shifts: a systematic review.
Cureus. 2019;11(6):e4843. https://doi.org/10.7759/cureus.4843.

4. Jean WC, Ironside NT, Felbaum DR, Syed HR. The impact of work-related
factors on risk of resident burnout: a global neurosurgery pilot study. World
Neurosurg. 2020;S1878–8750(20):30390–9. https://doi.org/10.1016/j.wneu.
2020.02.115.

5. Patel RS, Sekhri S, Bhimanadham NN, Imran S, Hossain S. A review on
strategies to manage physician burnout. Cureus. 2019;11(6):e4805. https://
doi.org/10.7759/cureus.4805.

6. Tan BY-Q, Ngiam NJ, Chang ZY, SMY T, Shen X, Mok SF, et al. Perceptions of
a night float system for intern doctors in an internal medicine program: an
Asian perspective. Korean J Med Educ. 2019;31(3):271–6.

7. Masson V, Snell L, Dolmans D, Sun NZ. Exploring the evolving concept of
“patient ownership” in the era of resident duty hour
regulations—experience of residents and faculty in an internal medicine
night float system. Perspect Med Educ. 2019;8(6):353–9. https://doi.org/10.
1007/s40037-019-00540-9.

8. Yu HW, Choi JY, Park YS, Park HS, Choi Y, Ahn S-H, et al. Implementation of
a resident night float system in a surgery department in Korea for 6
months: electronic medical record-based big data analysis and medical staff
survey. Ann Surg Treat Res. 2019;96(5):209–15.

9. Ziebertz CM, van Hooff ML, Beckers DG, Hooftman WE, Kompier MA, Geurts
SA. The relationship of on-call work with fatigue, work–home interference,
and perceived performance difficulties. Biomed Res Int. 2015;2015:643413.
https://doi.org/10.1155/2015/643413.

10. Nasca TJ, Day SH, Amis ES Jr, ACGME duty hour task force. The new
recommendations on duty hours from the ACGME task force. N Engl J Med.
2010;363(2):e3. https://doi.org/10.1056/NEJMsb1005800 Epub 2010 Jun 23.
PMID: 20573917.

11. Sterling L, McCaffrey C, Secter M, Rich R, Green J, Shirreff L, et al.
Development of a night float call model for obstetrics and gynaecology
residency: the process and residents' perceptions. J Obstet Gynaecol Can.
2016;38(11):1061–1064.e1. https://doi.org/10.1016/j.jogc.2016.06.015.

12. Temple J. Resident duty hours around the globe: where are we now? BMC
Med Educ. 2014;14(S1):S8. https://doi.org/10.1186/1472-6920-14-S1-S8.

13. Sadowski BW, Medina HA, Hartzell JD, Shimeall WT. Nighthawk: making
night float education and patient safety soar. J Grad Med Educ. 2017;9(6):
755–8. https://doi.org/10.4300/JGME-D-17-00259.1.

14. Bricker DA, Markert RJ. Night float teaching and learning: perceptions of
residents and faculty. J Grad Med Educ. 2010;2(2):236–41.

15. Sun NZ, Gan R, Snell L, Dolmans D. Use of a Night Float System to Comply
With Resident Duty Hours Restrictions: Perceptions of Workplace Changes
and Their Effects on Professionalism. Acad Med. 2016;91(3):401–8. https://
doi.org/10.1097/ACM.0000000000000949. PMID: 26488569.

16. Fabreau G, Elliott M, Khanna S, Minty E, Wallace JE, de Grood J, et al.
Shifting perceptions: a pre–post study to assess the impact of a senior
resident rotation bundle. BMC Med Educ. 2013;13:115. https://doi.org/10.
1186/1472-6920-13-115.

17. Rogers CM, Saway B, Busch CM, Simonds GR. The effects of 24-hour
neurosurgical call on fine motor dexterity, cognition and mood. Cureus.
2019;11(9):e5687. https://doi.org/10.7759/cureus.5687.

18. Dunn LK, Kleiman A, Forkin K, Quigg MS, Bechtel AJ, Huffmyer JL, et al.,
editors. Effect of night float on anesthesiology resident sleep patterns: an
observational study. Anesthesia and analgesia, vol. 2018. Philadelphia:
Lippincott Williams &Amp; Wilkins Two Commerce Sq; 2001.

19. Ranjith B, Steven T, Matthew AH, Allan HF, John HS, Cory A, et al.
Worse outcomes for patients undergoing brain tumor and
cerebrovascular procedures following the ACGME resident duty-hour
restrictions. J Neurosurg JNS. 2014;121(2):262–76.

20. Petersen LA, Brennan TA, O'Neil AC, Cook EF, Lee TH. Does house staff
discontinuity of care increase the risk for preventable adverse events? Ann
Intern Med. 1994;121(11):866–72.

21. Lofgren RP, Gottlieb D, Williams RA, Rich EC. Post-call transfer of resident
responsibility: its effect on patient care. J Gen Intern Med. 1990;5(6):501–5.

22. Segall N, Bonifacio AS, Schroeder RA, Barbeito A, Rogers D, Thornlow DK,
Emery J, Kellum S, Wright MC, Mark JB, Durham VA. Patient Safety Center of
Inquiry. Can we make postoperative patient handovers safer? A systematic
review of the literature. Anesth Analg. 2012;115(1):102–15. https://doi.org/10.
1213/ANE.0b013e318253af4b.

23. Luks AM, Smith CS, Robins L, Wipf JE. Resident perceptions of the educational
value of night float rotations. Teach Learn Med. 2010;22(3):196–201. https://doi.
org/10.1080/10401334.2010.488203.

24. Bolster L, Rourke L. The effect of restricting residents' duty hours on patient
safety, resident well-being, and resident education: an updated systematic
review. J Grad Med Educ. 2015;7(3):349–63. https://doi.org/10.4300/JGME-D-
14-00612.1.

25. Kee CL, Goh WP, Yap ES, Chan YC. Impact of a newly introduced medical
officer night-float on-call system in a medical department in Singapore.
Singapore Med J. 2011;52(1):60–2.

26. Desai SV, Asch DA, Bellini LM, Chaiyachati KH, Liu M, Sternberg AL, Tonascia
J, Yeager AM, Asch JM, Katz JT, Basner M, Bates DW, Bilimoria KY, Dinges DF,
Even-Shoshan O, Shade DM, Silber JH, Small DS, Volpp KG, Shea JA.
iCOMPARE Research Group. Education Outcomes in a Duty-Hour Flexibility
Trial in Internal Medicine. N Engl J Med. 2018;378(16):1494–508. https://doi.
org/10.1056/NEJMoa1800965.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Alsohime et al. BMC Medical Education           (2021) 21:23 Page 9 of 9

https://doi.org/10.7759/cureus.4843
https://doi.org/10.1016/j.wneu.2020.02.115
https://doi.org/10.1016/j.wneu.2020.02.115
https://doi.org/10.7759/cureus.4805
https://doi.org/10.7759/cureus.4805
https://doi.org/10.1007/s40037-019-00540-9
https://doi.org/10.1007/s40037-019-00540-9
https://doi.org/10.1155/2015/643413
https://doi.org/10.1056/NEJMsb1005800
https://doi.org/10.1016/j.jogc.2016.06.015
https://doi.org/10.1186/1472-6920-14-S1-S8
https://doi.org/10.4300/JGME-D-17-00259.1
https://doi.org/10.1097/ACM.0000000000000949
https://doi.org/10.1097/ACM.0000000000000949
https://doi.org/10.1186/1472-6920-13-115
https://doi.org/10.1186/1472-6920-13-115
https://doi.org/10.7759/cureus.5687
https://doi.org/10.1213/ANE.0b013e318253af4b
https://doi.org/10.1213/ANE.0b013e318253af4b
https://doi.org/10.1080/10401334.2010.488203
https://doi.org/10.1080/10401334.2010.488203
https://doi.org/10.4300/JGME-D-14-00612.1
https://doi.org/10.4300/JGME-D-14-00612.1
https://doi.org/10.1056/NEJMoa1800965
https://doi.org/10.1056/NEJMoa1800965

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Statistical data analysis

	Results
	Participants
	Perceptions of the impact of the NF system
	Well-being
	Ability to deliver quality healthcare

	Medical education experience
	Overall rating of the three domains

	Discussion and literature review

	Conclusion
	Abbreviations
	Acknowledgments
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

