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ABSTRACT

 يهدف هذا املسح إلى دراسة تصورات األطباء املتدربني:األهداف

24- في برامج طب األطفال حول املناوبات في املستشفى على مدار

.ساعة وتأثيره على سالمتهم وحتصيلهم العلمي وعلى سالمة املرضى
 مت إجراء مسح مقطعي مع االطباء املسجلني في برامج:املنهجية
.تدريب طب األطفال في جميع أنحاء اململكة العربية السعودية
لقد قمنا بتصميم استبيان ذتي مت توزيعه باستخدام مجموعات
 مت.البريد اإللكتروني للهيئة السعودية للتخصصات الصحية
 من أربعة نقاط لتصنيف ردودLikert استخدام مقياس من نوع
) لتحليلRIl(  واستخدم نهج مؤشر األهمية النسبية،األطباء
.املساهمة النسبية لكل مؤشر في موضوعه الرئيسي
 من األطباء املتدربني في االستطالع314  شارك ما مجموعه:النتائج
.) من اإلناث53.6%( 168 ، من هؤالء.30% نسبة االستجابة
عندما سئلوا عن تفضيالتهم فيما يتعلق مبناوبة العمل على مدار
) عدم االستمرار في هذا91.1%(  من املقيمني286  فضل، ساعة24
النظام صنف االطباء املتدربني العديد من املؤشرات التي اعتبروها
 احتل املرتبة. ساعة24 ذات تأثير سلبي بسبب املناوبات على مدار
األولى هو فقدان األنشطة األكادميية والدورات االختيارية بعد املناوبة
 واملؤشر،)RII 90.94%، ]1.25  [االنحراف املعياري3.10 (مبتوسط
الثاني هو انخفاض األداء ومهارات اتخاذ القرار أثناء املناوبات الليلية
.)RII 88.11%( ،]1.0  ) [االنحراف املعياري3.51 (مبتوسط
 في هذه الدراسة وجدنا أن نظام املناوبات على مدار:اخلالصة
سلبا على سالمة االطباء املتدربني وعلى تعليمهم وعلى
ً ساعة يؤثر
 ينبغي على برامج تدريب طب األطفال في.سالمة املرضى أيضا
اململكة العربية السعودية دراسة امكانية تغيير نظام وساعات املناوبات
لألطباء املتدربني وتقييم مناذج املناوبات املختلفة لتحسني جودة حياة
.األطباء املتدربني وحتسني تعليمهم وسالمة املرضى كذلك

24

Objectives: To examine pediatric residents’ perceptions
of the 24-hour in-hospital shift and its impact on their
well-being and education and patient safety.

1040

Saudi Med J 2019; Vol. 40 (10)

www.smj.org.sa

Methods: A cross-sectional survey conducted with
residents enrolled in pediatric residency programs across
Saudi Arabia in February 2017 at the Saudi Commission
For Health Specialties, Riyadh Saudi Arabia. We
designed a self-administered questionnaire that was
distributed using the Saudi Commission for Health
Specialties E-mail groups. A 4-point Likert-type scale
was used to rank the residents’ responses; and the relative
importance index (RII) approach was used to analyze the
relative contribution of each indicator to its main theme.
Results: A total of 314 residents participated in the
survey (response rate, 30%). Of these, 168 (53.6%) were
females. When asked about their preferences regarding
the 24-hour on-call system, 286 residents (91.1%)
preferred not to continue with this system. Residents
ranked several indicators that they perceived as a negative
impact due to the 24-hour on-call system. The first ranked
indicator was missing academic activities and elective
rotations post-call (mean 3.10 [standard deviation 1.25],
RII 90.94%), and the second was decreased performance
and decision-making skills during night duty (mean 3.51
[standard deviation 1.0], RII 88.11%).
Conclusion: We found that the 24-hour on-call system
negatively impacts residents’ well-being and education
and patient care. Pediatric residency training programs in
Saudi Arabia should consider resident duty hour reform
and evaluate new on-call models to improve resident
well-being and training, as well as patient care.
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esidency work hour reforms have been a subject
of attention worldwide during the past decades,
as several reports indicate that long duty hours and
sleep deprivation are correlated with medical errors,
attention dysfunction, adverse events, and resident
burnout.1-4 This has led to the replacement of the
traditionally longer on-call shifts (24 hours) to 12 to 16
hour shifts in several universities in North America.5-7 In
Europe, some countries, including Denmark, Sweden,
Germany, Finland, and the Netherlands, have been
compliant with the European Working Time Directive,
which was developed by the Council of Europe to regulate
the working hours of medical staff.8 Not all European
countries meet the requirements set by the Council of
Europe,8 and in the United Kingdom, for example, it
has been reported that up to one-quarter of residents
still work beyond the 48-hour European Working Time
Directive limit.9 Previously, it was demonstrated that
16-hour on-call shifts were more efficient and provided
the same coverage with the same number of residents
without affecting either the quantitative or qualitative
aspects of residency training.10 Extremely long working
hours (>20 hours) can negatively affect health, and the
personal effect of burnout for residents is dispiriting and
includes increased rates of dysfunctional relationships,
mental health issues, and self-harm behaviors.11
Structured residency training programs were
established in Saudi Arabia about 40 years ago with the
support and approval of the Arab Board for Medical
Specialization.12 The Saudi Commission for Health
Specialties was created in 1993, and this regulatory
body subsequently oversaw the running of residency
training programs in the kingdom, including their
regulations, supervision, and examinations.13 The
pediatrics residency training program was one of the
first programs, and it has rapidly grown over 20 years
to become a well-recognized general pediatric specialty
with approximately 13 pediatric subspecialties. Since
the commission’s inception, the number of accredited
training centers and trainees has grown consistently.14
The Saudi Commission for Health Specialties
outlined some guidelines for duty hour regulations for
the pediatrics program where it holds the long-standing
tradition; physicians in training complete long hours
of on-call work, including working shifts longer than
24 hours. The Pediatric Residency Training Program
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Manual states that the mean number of calls for year
one and 2 residents should be limited to 7 every month
whereas those for year 3 and 4 residents should be no
more than 6 every month. Additionally, the average
duration of the calls should be 24 hours, and residents
should be off-duty by midday on the day following their
call.15
This study aimed to explore pediatric residents’
perceptions regarding the 24-hour in-hospital calls
and the impact of these duty hour restrictions on their
well-being and education and patient safety.
Methods. This cross-sectional survey is part of
a larger study designed to assess pediatric residents’
perceptions of their residency training competencies
and skills.16,17 The inclusion criteria includes any
resident registered in the Saudi Pediatric Residency
Program during the academic year 2017 to 2018. We
excluded the residents who were not registered in the
Saudi Pediatric Residency Program.
A total of 1052 residents were registered in the
program in February 2017 when the data were collected.
A finite population correction was used in sample size
calculation with a 95% confidence interval and 5%
marginal error which resulted in a representative sample
of 282 participants.
This study received ethical approval from the
Institutional Review Board (IRB) of King Saud
University. Residents were informed that participation
was not mandatory and assured of the anonymity and
confidentiality of their responses. Consent was obtained
from the participants before their enrollment in this
survey.
The survey was distributed to attendees during
the Fifth Saudi Pediatric Association Conference. The
survey was also circulated by E-mail via the Saudi
Commission for Health Specialties E-mailing group for
pediatric residents to capture data from residents who
might have been absent from the conference to reach
the target sample size. An online, web-based, survey
tool (www.surveymonkey.com) was used to collect the
responses for analysis. Two reminders were sent over
4 weeks to those who did not respond initially.
Questions were prepared based on the literature
summary described above. Question wording and
format were refined by a multidisciplinary team focus
group. Additionally, we consulted a previous research
that assessed residents’ perceptions of the impact of
duty hours on their performance18 before conducting a
pilot test with a group of experts from the postgraduate
medical education department of our institution.
Questions marked as unclear were edited out of the
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questionnaire. The questionnaire was divided into the
following 3 sections: The first section asked the residents
to enroll in the study and provide their demographic
details, including their level of training, training center,
gender, and age. The second part asked questions on the
residents’ opinions of how the 24-hour on-call system
negatively impacted the following items: i) Their overall
well-being and health; ii) Their performance during the
on-call time and fatigue; iii) The effect on their memory
during night duty; iv) Missing the program’s academic
activities; v) The continuity of the patient care; vi) The
patient exposure to potentially adverse events.
A 4-point Likert-type scale was used to rank residents’
responses, with 1 = no effect at all and 5 = extreme
effect. The last section asked whether the participants
preferred to maintain the 24-hour on-call system or
transition to 16-hour on-call shifts (night float).
Statistical analysis. The data were entered and
analyzed using the Statistical Package for Social Sciences
(IBM SPSS Statistics for Windows, Armonk, New York,
US), version 23. Descriptive statistics were calculated for
all study variables. Continuous variables are expressed as
mean and standard deviation, whereas categorical and
binary variables are expressed as frequency and percent.
Cronbach’s α coefficient was used to measure
the internal consistency of the survey instrument. A
summative analysis and the recode features in SPSS
were then used to compute means and standard
deviations for each of the indicators that comprised
the main perceptive concepts of the study. The relative
importance index (RII), described by Holt,19 was used
to determine the relative significance and ranking of the
identified indicators.
Results. A total of 314 pediatric residents,
representing 111%
(which exceed the required
representative sample of 282 participants) of the
calculated representative sample, completed and
returned the questionnaire for analysis (with a response
rate of 30%). Approximately 53.6% of the participants
were female. Participating residents were from all
regions of Saudi Arabia. Most of them were from the
central region of Saudi Arabia (Table 1). Respondents
were skewed towards the younger age group (25-30
years). Responses were received from residents in all
clinical years with the majority in the fourth year of
residency.
When asked on their preferences regarding the
24-hour on-call shift, 286 (91.1%) of the residents
preferred not to continue with this system. Residents
ranked several indicators that they perceived as a
negative impact due to the 24-hour on-call system. The
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first ranked indicator was missing academic activities
and elective rotations post-call (mean 3.1 [SD 1.3], RII
90.9%), and the second was decreased performance
and decision-making skills during night duty (mean 3.5
[SD 1.0], RII 88.1%). These indicators were followed
by the residents’ overall well-being and health, patients’
exposure to potentially adverse events, the continuity of
the patients’ care post-call and the effect on residents’
memory during night duty (Table 2). The overall mean
perceived negative effect of the 24-hour on-call system
on the 6 indicators was 3.5 out of 4 points (SD= 0.6).
The one-way ANOVA test showed that residents with
various residency training level perceived significantly
different more negative impact from the 24-hoursTable 1 - Baseline characteristics of the respondents’ and its relationship
with the overall perception of the impact of the 24-hour on-call
system (N=314).
Variables
Age (years)
≤30
>30
Gender
Male
Female
Residency training level
R-1
R-2
R-3
R-4
Graduated R-5
Saudi Region
Eastern and North
Western and
Southern
Central

n (%)

Mean (SD)

Statistic

P-value

258 (82.2) 3.4 (0.6) t (312) = 1.270 0.207
56 (17.8) 3.5 (0.5)
146 (46.5) 3.4 (0.6) t (312) = 0.346 0.729
168 (53.6) 3.5 (0.6)
72 (22.9)
46 (14.6)
70 (22.3)
80 (25.5)
46 (14.6)

3.2 (0.7) f (4,309) = 4.780 0.001
3.6 (0.6)
3.6 (0.5)
3.5 (0.5)
3.5 (0.5)

46 (14.6) 3.4 (0.6) f (2,311) = 1.010 0.365
115 (36.3) 3.5 (0.6)
153 (48.7) 3.4 (0.6)

Table 2 - Residents’ perceived negative impact of the 24-hour on-call shift
on their medical performance and well-being.
Indicators

Mean
(SD)
3.4 (1.2)

Resident’s overall well-being and
health
Decreased performance and
3.5 (1.0)
decision-making during night
duty due to fatigue
Effect on memory during night
2.7 (1.5)
duty
Missing academic activities in
3.1 (1.3)
the sub-specialty and elective
rotations after their 24-hour shift
Continuity of patient care post3.0 (1.7)
call (daytime)
Exposing patients to potential
3.4 (1.4)
adverse events due to fatigue
RII - relative importance index

RII%

Rank

87.5

3

88.1

2

67.7

6

90.9

1

69.7

5

81.7

4
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oncall system as their training level gets higher
(p=0.001) (Table 1). The post-hoc testing found that
residents level-1 perceived significantly lower negative
impact from the 24-hours on-call system (mean=3.21,
SD= 0.69) than the level-2 residents (mean=3.57,
SD=0.61), p=0.007, the level-3 residents (mean=3.56,
SD=0.54) , p=0.002, as well as significantly lower the
level-4 residents (mean=3.48, SD=0.47) p=0.011.
Discussion. In November 2014, the SCFHS
formed the National Steering Committee on Residents’
Duty Hours to reach a national consensus regarding the
duty hours; it recommended a maximum of 24 hours of
in-hospital duty hours.15 This period can be extended by
up to 6 hours to ensure a safe transition of patient care
and continuity of care, the completion of paper work,
and the attending of academic activities. However, a
new patient should not be assigned to residents after
completion of their 24-hour shift.15
We conducted this study to assess pediatric residents’
perceptions of the impact of the 24-hour shift on their
well-being and education as well as its effect on patient
safety and to put into evidence the need to move
toward a more restricted working hour system. Our
analysis showed that residents perceived the 24-hour
on-call system to have a substantial negative impact at
multiple levels, including missing academic activities,
which was ranked first among the other indicators.
This indicator was followed by the negative impact on
residents’ performance during night duty due to fatigue,
residents’ overall well-being, patient care and patient
exposure to potentially adverse events, and interruption
of continuity of care. Lastly, impaired working memory
capacity was highlighted by the residents.
Our results are consistent with those of multiple
international reports linking long working hours to
a variety of negative outcomes, including resident
performance and patient safety.3,20-23 These consistent
reports compelled many international jurisdictions
to restrict the duty hours for residents.3,24 In Quebec,
for example, residents’ shift hours have been limited
to a maximum of 16 hours.25 In June 2013, the
steering committee of the Royal College of Physicians
and Surgeons of Canada reached a consensus that
training centers should avoid duty periods of 24 or
more consecutive hours without restorative sleep and
recommended the development of a plan for fatigue risk
management for residents.26 Some researchers reported
that adherence to work hour limitations did not prevent
residents from experiencing excessive daytime sleepiness
post-on-call shifts.27 However, other investigators
reported that decreasing in-training working hours

improved alertness and was associated with a reduction
in medical errors.3,24 While some researchers found
that residents reported an improvement in their
overall well-being due to the implementation of work
hour limitations, they also reported that such work
hour limitations negatively impacted patient care and
resident education.28,29 One of the suggested solutions
to overcome these issues is transitioning to the night
float system. Although different models exist, the night
float system was implemented in different institutions in
Canada with the aim of restricting resident duty hours
and complying with the duty hour restrictions policy.25,30
Several surveys conducted on residents across various
disciplines reported an overall positive perception of
restricting residents’ working hours.3,20,22,31,32 One
survey conducted on pediatric residents in a tertiary care
pediatric and perinatal hospital in Tokyo, Japan showed
an overall agreement by residents to rescind the 24-hour
duty shift and transition to the night float system.31 In
another survey that investigated the implications of
transitioning to a resident night float system, researchers
found that patient outcomes (including mortality rates
and length of hospital stay) were not impacted by the
implementation of the night float system.32 Additionally,
residents perceived the night float system to be positive
for patient care and resident education.
Study limitations. This study include its crosssectional design and self-reporting by the residents
whose recall may be selective. Another major limitation
of this study is that we documented residents’ subjective
perceptions of the 24-hour on-call system rather than
objective measurements, such as the rate of adverse
events in patients or resident performance on validated
learning assessments. While this study was not designed
to investigate the effect of restricting in-hospital working
hours for trainees, the current findings suggest that it
might be beneficial to restrict residents’ working hours.
Therefore, we suggest starting the night float system in
different institutions as a quality improvement pilot
project and to identify its applicability in the different
pediatric training centers in Saudi Arabia.
In conclusion, we found that the 24-hour on-call
system negatively impacts residents’ well-being and
education and patient safety. Pediatric residency training
programs in Saudi Arabia should consider resident
duty hour reform and evaluate new on-call models to
improve resident well-being and training and improve
patient care. Given that this area of research has shown
variable results regarding the effects of resident duty
hour reform on patient care, future studies should
objectively investigate the implications of restricting
in-hospital hours on residents’ clinical performance and
learning, patient outcomes, and patient care continuity.
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