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Physician fatigue is common, is associated 
with worse physician well-being and more 
medical errors than for well-rested clini-

cians, and may compromise patient safety.1–3 
Shorter duty hours are purported to address these 
concerns,4,5 but they necessitate more care transi-
tions, which increases the risk of information 
loss.6,7 The net effect on patient safety therefore 
depends on the relative balance between fatigue 
and continuity.8–13 Currently, high-quality data to 
guide scheduling decisions are limited.

The complexity, acuity and therapeutic inten-
sity of patients’ conditions and their care make 
the intensive care unit (ICU) an ideal environ-
ment to evaluate the trade-offs between phys-
ician fatigue and continuity. Prior randomized 
studies have evaluated data for interns14 or 
intensivists,15 rather than the residents who pro-
vide most in-house overnight care in Canadian 
ICUs.16 We evaluated the impact of 3 com-
monly used schedules5 on patient safety and 
resi dent well-being.
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Background: Shorter resident duty periods are 
increasingly mandated to improve patient 
safety and physician well-being. However, 
increases in continuity-related errors may coun-
teract the purported benefits of reducing 
fatigue. We evaluated the effects of 3 resident 
schedules in the intensive care unit (ICU) on 
patient safety, resident well-being and continu-
ity of care.

Methods: Residents in 2 university-affiliated 
ICUs were randomly assigned (in 2-month 
rotation-blocks from January to June 2009) 
to  in-house overnight schedules of 24, 16 or 
12 hours. The primary patient outcome was 
adverse events. The primary resident outcome 
was sleepiness, measured by the 7-point Stan-
ford Sleepiness Scale. Secondary outcomes 
were patient deaths, preventable adverse 
events, and residents’ physical symptoms and 
burnout. Con tinuity of care and perceptions 
of ICU staff were also assessed.

Results: We evaluated 47 (96%) of 49 resi-
dents, all 971 admissions, 5894 patient-days 

and 452 staff surveys. We found no effect of 
schedule (24-, 16- or 12-h shifts) on adverse 
events (81.3, 76.3 and 78.2 events per 1000 
patient-days, respectively; p = 0.7) or on resi-
dents’ sleepiness in the daytime (mean rating 
2.33, 2.61 and 2.30, respectively; p = 0.3) or at 
night (mean rating 3.06, 2.73 and 2.42, 
respectively; p = 0.2). Seven of 8 preventable 
adverse events occurred with the 12-hour 
schedule (p = 0.1). Mortality rates were similar 
for the 3 schedules. Residents’ somatic symp-
toms were more severe and more frequent 
with the 24-hour schedule (p = 0.04); how-
ever, burnout was similar across the groups. 
ICU staff rated residents’ knowledge and deci-
sion-making worst with the 16-hour schedule.

Interpretation: Our findings do not support the 
purported advantages of shorter duty sched-
ules. They also highlight the trade-offs 
between residents’ symptoms and multiple sec-
ondary measures of patient safety. Further 
delineation of this emerging signal is required 
before widespread system change. Trial regis-
tration: ClinicalTrials.gov, no. NCT00679809. 

Abstract
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Residents with High degree of burnout by MBI domain 

rotation  start 
(n=45)

 end 
(n=41)

difference

Emotional Exhaustion 51% 59% +8%
Depersonalization 29% 39% +10%

Personal Accomplishment 40% 56% +16%

Modest numbers of individual residents tested, 
non-significant, but consistent increases across domains
		  > 2months in ICU may increase resident burnout. 

High-level burnout
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1	Baseline Emotional Exhaustion 
	 pre-existing /system issue

2	No difference between ICU schedules 
	 but low power to exclude important effect  

3	ICU Environment > ICU Schedule
	 2 months in ICU may increase burnout 
	 for sleepiness:  working at night > schedule  

interpretation
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12-20% mortality
	 conflict & characters
		  burnout   
			   moral distress
			 

the ICU environment
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7358 (80.9%) questionnaires 
323 (81.4%) ICUs |  24 countries 
5268  = 71.6% reported >1 conflict 
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burnout
47% French Intensivists Embriaco 2007

30% Paediatric Intensivists Levi 2004

14% Paediatric Intensivists Fields 2005

33% French ICU Nurses Poncet 2007

historical levels ~ versus population level 
more recent levels higher ...  
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cross-sectional, 198 French ICUs 
978 physician respondents, 38% trainees (fellows, interns)
			   59+/- 12 hours worked / week 
			   24% symptoms of depression  
			   46.5%  high degree of burnout
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higher MBI scores
independently associated : 
1	 female sex 
2	 the number of night shifts per month 
3	 a longer period of time from the last nonworking week, 
4	 night shift before the survey (the cause or as done more 
often?)
5	 conflict with another colleague intensivist (the cause or effect?)
6	 conflict with (a) nurse (the cause or effect?)
& Protective: relationship quality with chief nurses & nurses

& NOT severity of illness of patient factors, or worked hours. 
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Objectives:  To measure the level of moral distress in PICU and 
neonatal ICU health practitioners, and to describe the relationship 
of moral distress with demographic factors, burnout, and uncer-
tainty.
Design: Cross-sectional survey.
Setting: A large pediatric tertiary care center.
Subjects: Neonatal ICU and PICU health practitioners with at 
least 3 months of ICU experience.
Interventions: A 41-item questionnaire examining moral distress, 
burnout, and uncertainty.
Measurements and Main Results: The main outcome was moral 
distress measured with the Revised Moral Distress Scale. Sec-
ondary outcomes were frequency and intensity Revised Moral 
Distress Scale subscores, burnout measured with the Maslach 
Burnout Inventory depersonalization subscale, and uncertainty 

measured with questions adapted from Mishel’s Parent Percep-
tion of Uncertainty Scale. Linear regression models were used to 
examine associations between participant characteristics and the 
measures of moral distress, burnout, and uncertainty. Two-hundred 
six analyzable surveys were returned. The median Revised Moral 
Distress Scale score was 96.5 (interquartile range, 69–133), and 
58% of respondents reported significant work-related moral dis-
tress. Revised Moral Distress Scale items involving end-of-life care 
and communication scored highest. Moral distress was positively 
associated with burnout (r2 = 0.27; p < 0.001) and uncertainty 
(r2 = 0.04; p = 0.008) and inversely associated with perceived 
hospital supportiveness (r2 = 0.18; p < 0.001). Nurses reported 
higher moral distress intensity than physicians (Revised Moral Dis-
tress Scale intensity subscores: 57.3 vs 44.7; p = 0.002). In nurses 
only, moral distress was positively associated with increasing years 
of ICU experience (p = 0.02) and uncertainty about whether their 
care was of benefit (r2 = 0.11; p < 0.001) and inversely associated 
with uncertainty about a child’s prognosis (r2 = 0.03; p = 0.03).
Conclusions: In this single-center, cross-sectional study, we found 
that moral distress is present in PICU and neonatal ICU health 
practitioners and is correlated with burnout, uncertainty, and feel-
ing unsupported. (Pediatr Crit Care Med 2017; XX:00–00)
Key Words: burnout; critical care; end-of-life care; moral distress; 
uncertainty

Moral distress refers to experiences of frustration and 
failure arising from an individual’s struggles to fulfill 
their moral obligations to patients, families, and the 

public (1). In the last 3 decades, decreasing mortality in PICU 
has been achieved at the cost of increasing levels of disability 
at admission, increasing numbers of long-stay patients, and 
increasing new disability after discharge (2–6). Greater diversity 
of considered therapeutic options and shared models of deci-
sion-making may result in the provision of treatment, that is, at 
odds with the moral compass of involved health practitioners.

Moral distress has been identified in nurses, physicians, 
respiratory therapists (RTs), and pharmacists (7–11). It has 
been associated with increasing years of experience, burnout, 
and lower staff retention (7, 9, 12).
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Demographic Data 
Most respondents were female (85%), were younger than 40 
(70%), had full-time appointments (86%), and had more 
than 5 years of experience in critical care (63%); 10% were in 
training.

Moral Distress
The median MDS-R score was 96.5 (IQR, 69–133). The preva-
lence of self-reported work-related moral distress was 58%, 
with a median MDS-R of 115 (IQR, 90–149) in those with 
self-reported moral distress compared with 74 (IQR, 50–97) 
in those without (p < 0.001). Median scores in the medical-
surgical PICU, the cardiac PICU, and the NICU were similar, 
supporting their grouping for analysis (Table 1). Situations 
reported as causing the most moral distress involved end-of-
life care and communication (Fig. 1) and were similar between 
professions (Table 2). The highest scoring item was “Follow the 
family’s wishes to continue life support even though I believe 
it is not in the best interest of the child.” Situations reported 
as causing less distress involved inadequate resources, hierar-
chies of decision-making, and witnessing unethical behavior. 
The perceived institutional supportiveness around moral dis-
tress was inversely associated with moral distress (r2 = 0.18; p < 
0.001). Moral distress was not associated with age, sex, type of 
appointment, or being a trainee (Table 1).

Burnout
The median depersonalization score was 6 (IQR, 3–12), with 
39% scoring high levels of depersonalization (Table 3). Deper-
sonalization was moderately positively correlated with moral 
distress (r2 = 0.27; p < 0.001). The median MDS-R score was 126 
(IQR, 92–162) in those with high depersonalization compared 
with 89 (IQR, 69–113) in those with moderate depersonaliza-
tion and 81 (IQR, 54–104) in those with low depersonalization 
(Fig. 2).

Uncertainty
The median uncertainty score was 13 (IQR, 12–15) (Table 4). 
Uncertainty was weakly positively correlated with moral 

distress (r2 = 0.04; p = 0.008) and depersonalization (r2 = 0.04; 
p = 0.005) and was associated with lower levels of experience 
(p < 0.001). We noted an interesting pattern when examin-
ing the association between moral distress and uncertainty. In 
nurses, the items relating to prognostic uncertainty were nega-
tively correlated with moral distress (r2 = 0.03; p = 0.03) and 

TABLE 3. Burnout Depersonalization 
Subscale Items (Ranked)

Item Score, Mean (sd)

I worry that this job is hardening me 
emotionally

2.43 (2.00)

I feel that families of patients blame me for 
some of their problems

2.00 (1.66)

I have become more callous toward people 
since I took this job

1.82 (1.80)

I feel I treat some patients as if they were 
impersonal objects

1.22 (1.36)

I do not really care what happens to some 
patients

0.57 (1.10)

Depersonalization subscale scores presented as mean (SD).

Figure 2. Moral distress by level of depersonalization. Graph of the 
median Revised Moral Distress Scale score by level of depersonalization 
on the Maslach Burnout Inventory. Practitioners with high 
depersonalization had higher levels of moral distress than those with low 
or moderate depersonalization.

TABLE 4. Uncertainty Scale Items (Ranked)

Item Score, Mean (sd)

It is difficult to know what the long-term 
quality of life of my patients will be

3.61 (1.03)

It is difficult to know if the treatments or 
medications of my patients help them

2.52 (0.84)

I can generally predict the course of my 
patients’ illnesses

2.48 (0.75)a

It is difficult to know if I am providing the 
best care for my patients

2.38 (0.96)

The purpose of each of my patients’ 
treatments is generally clear to me

2.24 (0.78)a

Uncertainty scores presented as mean (sd).
a Scores reversed for negative sense of these items in relation to the overall 
scale.

moral distress & 
depersonalization
r2 = 0.27; p< 0.001

apparent paradox?
mechanism ?
epiphenomenon?
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1 baseline issue - and conference rationale 
2 understand the origins of the problem
3 schedule interventions limited effect....  		
	 larger scale studies needed :)

4 mitigate moral distress 
5	individual mindfulness (trainees/ faculty)
6 professional self-respect 
7	fatigue risk management (org. mindfulness) 

structural interventions? 
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Recognition that clinician fatigue may promote inef-
fective care and lead to adverse patient outcomes1–3

has provided a compelling rationale for the enforce-
ment of resident duty-hour guidelines. Although these
guidelines permit trainees to work more hours — both
continuously and cumulatively — than other nonphysician

groups,2 they represent an effort to reduce physician work
hours and promote patient safety.

The current Professional Association of Internes and
Residents of Ontario–Ontario Council of Teaching Hospi-
tals (PAIRO–OCOTH) agreement4 has been in place since
July 2000. This agreement limits residents to a maximum
of 7 in-house on-call periods of up to 24 hours (plus a han-
dover period) in 28 days. Call periods are nonconsecutive,
should not include more than 2 weekend days in the 28-day
cycle and are followed by “relief of service until the next
working day.”

The PAIRO–OCOTH agreement also requires the pro-
vision of sleeping facilities — implicitly suggesting that on-
call trainees may rest during in-house call. Rest may miti-
gate the effects of long duty hours.2 However, experience
suggests that on-call shifts are physically demanding and
that opportunities for rest and sleep are limited.5

Although recognition of the relation between trainee
duty-hours and fatigue and patient and physician safety is
increasing,2,5,6 direct assessment of workload, physical stress
and the impact of staff and junior physician support has
been limited. To evaluate the work environment of trainees,
we conducted a prospective study in the critical care unit of
a university-affiliated tertiary care centre.

Methods

The Hospital for Sick Children is a 300-bed university-affiliated
teaching hospital. Its pediatric critical care unit (PCCU) is a 36-
bed multidisciplinary unit staffed by 150 nurses, 45 respiratory
therapists, 12 fellows, 1 or 2 residents and 5 full-time staff physi-
cians (intensivists). It is a closed unit, in that intensivists from the
unit assume primary responsibility for admitted patients. Each
year, 1700 children are admitted, for a total of about 6000 patient-
days. The on-call intensivist is directly responsible for the super-
vision and support of trainees.

The on-call structure involves 1 or 2 staff intensivists, who are
not required to stay in the hospital, and 1 senior fellow, a junior
fellow and, occasionally, a third physician (the rotating resident),
all of whom remain in the hospital. Between the morning rounds
(7:30 am) and the sign-out rounds (4:30 pm) on weekdays, the on-
call physician team is joined by the other 6–10 fellows and resi-
dents who are not post-call. On weekends, the incoming and out-

Fellowship training, workload, fatigue and physical
stress: a prospective observational study

Christopher S. Parshuram, Sonny Dhanani, Joel A. Kirsh, Peter N. Cox

Abstract

Background: Fatigue in physician trainees may compromise pa-
tient safety and the well-being of the trainees and limit the ed-
ucational opportunities provided by training programs. Anec-
dotal evidence suggests that the on-call workload and physical
demands experienced by trainees are significant despite duty-
hour regulation and support from nursing staff, other trainees
and staff physicians.

Methods: We measured the workload and the level of fatigue and
physical stress of 11 senior fellows during 35 shifts in the criti-
cal care unit at the Hospital for Sick Children in Toronto. We
determined number of rostered hours, number of admissions
and discharges, number and type of procedures, nurse:patient
ratios and related measures of workload. Fellows self-reported
the number of pages they received and the amount of time
they slept. We estimated physical stress by using a commer-
cially available pedometer to measure the distance walked, by
using ambulatory electrocardiographic monitoring to deter-
mine arrhythmias and by determining urine specific gravity
and ketone levels to estimate hydration.

Results: The number of rostered hours were within current On-
tario guidelines. The mean shift duration was 25.5 hours
(range 24–27 hours). The fellows worked on average 69 hours
(range 55–106) per week. On average during a shift, the fel-
lows received 41 pages, were on non-sleeping breaks for
1.2 hours, slept 1.9 hours and walked 6.3 km. Ketonuria was
found in participants in 7 (21%) of the 33 shifts during which it
was measured. Arrhythmia (1 atrial, 1 ventricular) or heart rate
abnormalities occurred in all 6 participants. These fellows
were the most senior in-house physician for a mean of 9.4
hours per shift and were responsible for performing invasive
procedures in two-thirds of their shifts.

Interpretation: Established Canadian and proposed American
guidelines expose trainees to significant on-call workload,
physical stress and sleep deprivation.

CMAJ 2004;170(6):965-70
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going physician teams overlap during handover; otherwise, the
members of the on-call team are the only physicians in the PCCU.

Senior fellows are usually international medical graduates (as
there are insufficient Canadian critical care medicine trainees to
fill the available positions) with 6–12 years of postgraduate train-
ing, including completion of formal training requirements in one
or more of pediatric medicine, anesthesia, surgery and intensive
care in their country of origin. They have completed a minimum
of 1 year in pediatric intensive care medicine, and their clinical
performance in the Hospital for Sick Children’s PCCU has been
assessed as appropriate for this designation. Admission to the
hospital’s pediatric critical care medicine fellowship program is
highly competitive. The 8–10 international trainees admitted to
the program each year are often in the final stages of their clini-
cal training and bring many skills and experiences to the program
during their 6- or 12-month rotations. The senior fellow is the
most senior in-house physician. He or she is responsible for co-
ordination and support of the other on-call physicians, manage-
ment of calls from outside the unit and communication with the
intensivists.

Measures of patient-related physician workload, physiologic
stress and unit staffing were recorded for up to 5 shifts for each
fellow. In addition, two 4-week periods were chosen at random
from the senior fellow’s roster and the mean and total number of
hours rostered per week calculated. Work practice was compared
with the 2000 PAIRO–OCOTH guidelines.4

Data were collected using a standardized form, which was
given to senior fellows at the start of their shift and reviewed for
completeness at the end of the shift. Additional administrative and
electrocardiographic data were added to the form before data en-
try and analysis.

To measure workload, we obtained patient numbers and acuity
directly from the PCCU administrative database. The number of
children receiving mechanical ventilation, extracorporeal mem-
brane oxygenation, hemodialysis and high-frequency oscillation
was recorded, and initiation of these therapies during the call pe-
riod was noted. Senior fellows prospectively recorded the number
and type of procedures they performed or supervised, the number
of patients they transported outside the unit, the number of pages
to them and the occurrence of cardiorespiratory arrest and death
in patients they managed. At the end of each shift, participants
evaluated how busy and how psychologically stressful the on-call
period was using a 7-point numerical scale (1 = least, 7 = worst) in
comparison with the participants’ previous experience. 

To determine physiologic stress, we gave senior fellows a com-
mercially available pedometer (Sportline Pedometer 360, New
Balance, Boston) to measure the distance walked during each
shift. Stride length was calibrated, and the number of steps taken
and distance walked during the shift were recorded. In addition,
participants recorded the duration of breaks and total sleeping
time. Urinalysis for specific gravity and ketones was performed at
the end of the shift (MultiStix 10 SG, Bayer, Toronto, Ont.). Am-
bulatory electrocardiographic (Holter) monitoring was performed
where feasible using Marquette Series 8500 recorders (GE Mar-
quette Medical Systems, Milwaukee).

To determine the impact of staff support, the number of nurs-
ing staff and nurse:patient ratios were calculated. The number of
in-house physicians and intensivists on-call, the time of their de-
parture, subsequent communication between senior fellows and
intensivists and the return of intensivists to the unit after depar-
ture were also documented.

Descriptive statistics were used to represent the data. Compar-

isons between shifts with 1 versus 2 on-call intensivists and shifts
with and without a resident were made using Student’s t test for
continuous variables and the χ2 test or Fisher’s exact test for cate-
gorical variables.

Holter recordings were scanned using a MARS Unity Work-
station (version 4.0a, GE Marquette Medical Systems) by 1 of 2
senior technologists and by an electrophysiologist. Time- and
frequency-domain measures of heart rate variability were com-
pared with published normal values.7

The study was reviewed and approved by the hospital research
ethics board, and written informed consent was obtained from all
of the subjects before their participation.

Results

Full assessments were conducted during 35 shifts involv-
ing 11 consenting senior fellows over the 6-month period
ending April 2002. Two of the senior fellows completed
their training at the Hospital for Sick Children in Decem-
ber 2001 and were replaced by 3 new senior fellows in Jan-
uary 2002.

During the 6-month study period, 837 children were
admitted to the PCCU; 71% received mechanical ventila-
tion and 4.3% died. The mean patient census was 20, and
the mean number of children admitted per day was 5.1.

Rostered hours and the PAIRO–OCOTH guidelines

Two 4-week roster blocks were reviewed; they com-
prised twelve 4-week blocks during which 1 of 9 senior fel-
lows was on duty. The participants were rostered a mean of

Parshuram et al
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Fig. 1: Duty hours per week of 9 senior fellows working in a ter-
tiary pediatric critical care unit. Two 4-week blocks, totalling
48 rostered weeks, are represented. The bars reflect the number
of hours worked per week for the number of weeks noted. For
example, the first bar demonstrates that the fellows worked
55 hours per week for 11 of the 48 weeks; the last bar shows that
105 hours were worked per week for 2 of the 48 weeks.
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Physician fatigue is common, is associated 
with worse physician well-being and more 
medical errors than for well-rested clini-

cians, and may compromise patient safety.1–3 
Shorter duty hours are purported to address these 
concerns,4,5 but they necessitate more care transi-
tions, which increases the risk of information 
loss.6,7 The net effect on patient safety therefore 
depends on the relative balance between fatigue 
and continuity.8–13 Currently, high-quality data to 
guide scheduling decisions are limited.

The complexity, acuity and therapeutic inten-
sity of patients’ conditions and their care make 
the intensive care unit (ICU) an ideal environ-
ment to evaluate the trade-offs between phys-
ician fatigue and continuity. Prior randomized 
studies have evaluated data for interns14 or 
intensivists,15 rather than the residents who pro-
vide most in-house overnight care in Canadian 
ICUs.16 We evaluated the impact of 3 com-
monly used schedules5 on patient safety and 
resi dent well-being.
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Background: Shorter resident duty periods are 
increasingly mandated to improve patient 
safety and physician well-being. However, 
increases in continuity-related errors may coun-
teract the purported benefits of reducing 
fatigue. We evaluated the effects of 3 resident 
schedules in the intensive care unit (ICU) on 
patient safety, resident well-being and continu-
ity of care.

Methods: Residents in 2 university-affiliated 
ICUs were randomly assigned (in 2-month 
rotation-blocks from January to June 2009) 
to  in-house overnight schedules of 24, 16 or 
12 hours. The primary patient outcome was 
adverse events. The primary resident outcome 
was sleepiness, measured by the 7-point Stan-
ford Sleepiness Scale. Secondary outcomes 
were patient deaths, preventable adverse 
events, and residents’ physical symptoms and 
burnout. Con tinuity of care and perceptions 
of ICU staff were also assessed.

Results: We evaluated 47 (96%) of 49 resi-
dents, all 971 admissions, 5894 patient-days 

and 452 staff surveys. We found no effect of 
schedule (24-, 16- or 12-h shifts) on adverse 
events (81.3, 76.3 and 78.2 events per 1000 
patient-days, respectively; p = 0.7) or on resi-
dents’ sleepiness in the daytime (mean rating 
2.33, 2.61 and 2.30, respectively; p = 0.3) or at 
night (mean rating 3.06, 2.73 and 2.42, 
respectively; p = 0.2). Seven of 8 preventable 
adverse events occurred with the 12-hour 
schedule (p = 0.1). Mortality rates were similar 
for the 3 schedules. Residents’ somatic symp-
toms were more severe and more frequent 
with the 24-hour schedule (p = 0.04); how-
ever, burnout was similar across the groups. 
ICU staff rated residents’ knowledge and deci-
sion-making worst with the 16-hour schedule.

Interpretation: Our findings do not support the 
purported advantages of shorter duty sched-
ules. They also highlight the trade-offs 
between residents’ symptoms and multiple sec-
ondary measures of patient safety. Further 
delineation of this emerging signal is required 
before widespread system change. Trial regis-
tration: ClinicalTrials.gov, no. NCT00679809. 
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