ABSTRACT

Background: The traditional medical
school culture that accepts working
long hours during training is often
associated with sleep deprivation
and fatigue. Recent studies have
demonstrated that these factors can
affect physician health and safety,
and the quality of patient care. Since
little Canadian information on this
topic exists, we examined the pat-
tern of hours worked and slept by
first-year residents in British Colum-
bia. Our objectives were to gain an
understanding of how Canadian data
compare with published data, and
to see whether changes need to be
made to the current regulatory sys-
tem in BC, which has no formal, ex-
plicit guidelines limiting work hours
for residents.

Methods: A questionnaire was dis-
tributed to postgraduate year 1 res-
idents attending rounds in BC Lower
Mainland teaching hospitals on aca-
demic half-days in July and August
2005.

Results: A total of 104 of 133 ques-
tionnaires (78%) were returned. Dur-
ing the study period residents worked
an average of 65.4 hours per week.
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Survey results suggest that more explicit work-hour limits may be
needed to protect first-year residents and their patients.

Statistically significant differences
were found between the surgical and
nonsurgical rotations for hours
worked per week (80.4 hours vs 57.0
hours) and hours slept per week
(38.3 hours vs 41.8 hours). Resi-
dents who were married or had chil-
dren worked fewer hours than those
unmarried residents with no chil-
dren. The fewer hours of work, how-
ever, did not correspond to more
hours of sleep.

Conclusions: A wide range of work
hours exists depending on the clini-
cal rotation. When compared to the
80-hour weekly duty-hour limit set
by the Accreditation Council of Grad-
uate Medical Education in the Unit-
ed States, residents on nonsurgical
rotations worked hours that were
below proposed guidelines; how-
ever, surgical rotations slightly ex-
ceeded the 80-hour weekly duty
limit. Since no limits exist in the cur-
rent collective agreement for BC res-
idents, it may be prudent to have
work-hour limits outlined more
clearly to adequately protect resi-
dents and patients from the effects
of sleep deprivation and fatigue.

Background

Sleep deprivation and fatigue and their
aftereffects during medical training are
topical issues in medical education.
Long work hours combined with acute
and chronic sleep deprivation have
raised concerns about the effects of
fatigue on the physician’s ability to
learn, physician safety and well-being,
and the quality of patient care."” Sev-
eral studies have demonstrated that
sleep deprivation and fatigue can
adversely affect memory and cognitive
performance.*® More recently, it was
found that residents working extended
shifts in hospital are at increased risk
of traffic accidents from falling asleep
while driving home.” Furthermore,
medical trainees consistently report
increased levels of stress and depressed
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FATIGUE IN MEDICAL TRAINING QUESTIONNAIRE
Conducted in affiliation with GF Strong Rehabilitation Centre
Please complete all four pages and return this package within
48 hours of distribution. Date (dd/mm/yr): 9. Have you changed your rotation in the past two weeks?
a. Yes — Please specify the change:
1. What is your current age (in years)?
Date:
b. No
2. Inthe past two weeks, have you had seven or more days of
vacation? 10. Please circle the letter below that best describes the on-call
a. Yes b. No cycle for your current rotation:
a. Home-call
3. Do you have any diagnosed sleep disorder (e.g. narcolepsy, b. In-house (hospital-based) call
sleep apnea) or medical condition interfering with sleep? c. Other: please specify:
a. Yes b. No
11. Please circle the letter below that best describes the on-call
4. Gender: cycle frequency for your current rotation:
a. Male b. Female a. On call every third night
b. On call every fourth night
5. Marital Status: c. No overnight call
a. Single b. Married d. Other:
6. Do you have any children? 12. Please circle the letter below that corresponds to your call
a. Yes If yes, how many? cycle/shift status today:
b. No a. On call
b. Post call
7. Please circle the letter below that best corresponds to your c. 1day pre-call
residency training program: d. 2 days pre-call
a. Anesthesia e. 3 days pre-call
b. Community Medicine f. No overnight call
c. Emergency Medicine g. Other:
d. Family Practice
e. Internal Medicine 13. How many hours have you worked in total (including only in-
f. Neurology house call hours) in the past 7 days?
g. Obstetrics & Gynecology
h. Ophthalmology
i. Otolaryngology 14. How many hours of sleep have you had in the past 24 hours?
j. Pathology
k. Pediatrics
| Physical Medicine & Rehabilitation 15. How many hours of sleep in total have you had in the past7
m. Psychiatry days?
n. Radiation Oncology
o Radiology
p. Surgery: please specify: 16. Have you experienced any event in the past 2 weeks that has
q. Urology influenced your sleep patterns?
r. Other: a. Yes Please specify:
b. No
8. Please circle the letter below that best corresponds to the
rotation you are currently in: 17. Do you use any sleep aids/depressants (medications, herbal
a. Internal Medicine remedies) to help you sleep?
b. ICU/CCU a. Yes Please specify:
c. Obstetrics & Gynecology b. No
d. Psychiatry
e. Surgery: please specify: 18. Do you use any stimulants (medications, herbal remedies, caf-
f. Pediatrics feine) to help you stay awake?
g. Emergency Medicine a. Yes Please specify:
h. Family Practice b. No
i. Other (please specify):

Figure. Fatigue in Medical Training Questionnaire.
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mood when sleep deprived.*® These
factors lower the quality of life of med-
ical trainees and may result in medical
errors that compromise patient care.'*"

In an attempt to determine the
extent of sleep deprivation and fatigue
in medical residents, studies in the
United States have documented the
work and sleep hours of medical
trainees to characterize these variables
in different clinical settings.”' Such
findings have provided a context in
which to understand the scope and
magnitude of these issues, as well as
information for the regulation of duty
hours in the United States by the
Accreditation Council of Graduate
Medical Education (ACGME), which
limits duty hours to a maximum of 80
hours per week. In Canada, however,
little is known about the work and
sleep hours of medical residents. A
review of the literature reveals a pauci-
ty of Canadian data exploring these
issues. Furthermore, explicit guide-
lines for resident work-hour limits in
British Columbia do not exist as they
do in the United States. We therefore
examined the pattern of hours worked
and hours slept by first-year BC resi-
dents to determine how the experience
of Canadians compares with the expe-
rience described in the published data.

Methods

University of British Columbia Fac-
ulty of Medicine postgraduate year 1
(PGY-1) residents in Lower Mainland
teaching hospitals were recruited since
it is a year characterized by high stress,
long hours worked per week, and fewer
hours of sleep per week."”'* Residents
were excluded if they (1) had been on
vacation in the 2 weeks prior to the
study, (2) suffered from a diagnosed
sleep disorder, and/or (3) worked fewer
than 35 hours per week (including
call), which was considered part-time.
A questionnaire ([FFMY) was distrib-
uted on academic half-days in July and

Table 1. Work and sleep hours per week for 96 PGY-1 residents in BC, according to

demographic characteristics.

Demoaraphic Hours worked in | Hours sleptin Hours slept in
graphi Number the past 7 days the past 24 P
characteristics . R the past 7 days
(including call) hours
Males 43 68.0 6.4 43.2
Females 53 63.2 6.5 40.9
Pvalue* P=.272 P=.887 P=.199
Married 34 64.1 6.8 423
Not married 62 66.1 6.3 a7
Pvalue* P=.603 P=.075 P=.681
Residents with
children (all married) n 634 6.9 a7
Residents with & 65.6 64 420
no children
Pvalue* P=713 P=.491 P=.973

*P >.05 (not significant) for comparison between groups; 2-tailed test, equal variances assumed

August 2005. Ethics approval was
obtained from the UBC Behavioural
Research Ethics Board.

Results
Out of 133 questionnaires distributed
to first-year residents in BC Lower
Mainland hospitals, a total of 104
questionnaires were returned for a
response rate of 78%. Eight residents
were excluded for not meeting inclu-
sion criteria. The average age of
respondents was 27.7 years (SD=2.9).
Subjects represented all residency pro-
grams except for community medicine
and neurology. Work hours and sleep
hours were analyzed according to
demographics (EZPIEN) and rotation
8725( Table 2 )2

Residents were found to have
worked an average of 65.4 hours per
week, slept an average of 6.5 hours in
the 24 hours preceding completion of
the questionnaire, and slept an average
of 41.9 hours in the previous week.
Analysis revealed a wide range of work

hours depending on the clinical rota-
tion. Our results were reported based
on rotation type (as opposed to resi-
dency specialty) because PGY-1 resi-
dent rotations may not accurately
reflect the residency specialty of each
resident’s choice. (For instance, a gen-
eral surgery resident might be spend-
ing a substantial amount of first year
in nonsurgery rotations such as emer-
gency medicine andinternal medicine.)
Self-reported hours of work included
in-house on-call activities, as residents
are expected to respond to matters on
the ward during any portion of this
time.

Our sample reflects the national
trend in medical school enrollment,
with female medical trainees (55.2%)
outnumbering male trainees (44.8%)."
Females worked an average 5 fewer
hours per week than male residents,
yet also reported getting 2 fewer
hours sleep per week than their male
counterparts. These values approached
statistical significance (P=.272 and

VOL. 49 NO. 7, SEPTEMBER 2007 BC MEDICAL JOURNAL 389



Work hours, sleep deprivation, and fatigue: A British Columbia snapshot

Table 2. Work and sleep hours per week for 96 PGY-1 residents in BC, according to

rotation type.

Rotation tvpe Number Hours worked in the past | Hours slept in the | Hours slept in the
vp 7 days (including call) past 24 hours past 7 days

Surgical 28 80.4 55 383
rotations
Nonsurgical

; 68 57.0 6.8 41.8
rotations
Pvalue * P=.001 P=.01 P=.005
General surgery 9 88.9 41 326
Orthopaedics 3 102.0 5 36.5
ENT, plastics,
surgical oncol- 6 729 6.3 1.0
ogy, trauma,
urology, vascular
Obstetrics & 10 58.5 70 3.1
Gynecology
ICU/CCU 5 74.8 8.2 42.2
Internal

. 32 63.2 7.0 44.0
medicine
Psychiatry 3 40.5 12 413
Pediatrics 15 61.9 6.3 42.7
Emergency 4 453 5.8 39.7
Family practice 8 57.1 8 44.6
Radiology 1 56.0 6.0 320

*P <.05 (statistically significant); 2-tailed test, equal variances assumed

P=.199, respectively). Residents who
were married or had children worked
fewer hours than those not married or
with no children. The fewer hours of
work, however, did not correspond to
more hours of sleep, suggesting that
sleep deprivation for this group of res-
idents was for reasons other than work.
For instance, residents may have cho-
sen to spend this extra time meeting
family and personal commitments.
Our findings appear consistent with
other studies that have shown male
residents report longer work hours than
female residents, as do single residents
and residents without children when
compared to married residents and res-
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idents with children."

A statistical difference was ob-
served between the surgical and non-
surgical rotations for hours worked per
week, hours slept per week, and hours
slept per 24 hours. These findings con-
firm the results of others in the litera-
ture. Baldwin and colleagues, who
studied PGY-1 and PGY-2 residents in
the United States, reported that the
high-intensity residencies were all sur-
gical (general surgery, obstet-
rics/gynecology, neurosurgery, urolo-
gy, orthopaedics, and ear, nose, and
throat), with an average 106.5 hours
of work per week and 36.8 hours of
sleep per week. These residents slept

the least per week and reported the
highest levels of stress and lowest lev-
els of satisfaction among the groups.'
In the only Canadian study of work
hours reported in the literature,
Lewittes and Marshall found Ontario
medical residents in surgery worked
the most hours per week (median 90),
compared with 78 hours for internal
medicine, 75 hours for family medi-
cine, and 50 hours for psychiatry.'
Thus, it appears that residents on sur-
gical rotations tend to work more
hours than those on nonsurgical rota-
tions.

Duty-hour limits

In response to concerns about the effect
of long work hours on medical
trainees, several countries have imple-
mented limits on duty hours. In 2004,
Great Britain and other European
Union countries began adhering to the
European Working Time Directive,
which limits work to 58 hours a week
for physicians in training (a limit that
will be lowered to 48 hours per week
by 2009).” New Zealand has mandat-
ed a 72-hour range.” In the United
States, after much national debate, the
ACGME initiated an 80-hour weekly
duty limit in 2003 to prevent resident
fatigue, promote well-being, and curb
medical errors."”” Duty hours were
defined as all clinical and administra-
tive duties, including time spent in-
house during call activities and time
spent on scheduled academic activities
such as conferences. The situation in
Canada, however, is less clear. Work
hours are regulated at the provincial
level through collective agreements
negotiated by resident associations,
and while many agreements outline
conditions such as on-call frequency
limits and the number of weekends on
duty, few specifically put a limit on
the total number of duty hours per
week including on-call activities.”' For
instance, the current Professional
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Association of Residents of British
Columbia (PAR-BC) collective agree-
ment regarding work hours states “A
Resident shall be scheduled by the
Hospital to work a reasonable number
of hours. The Hospital will undertake
to limit the average number of hours,
having due regard for sound patient
care and treatment and the educational
requirements of the Resident Pro-
gram.”” Residents of Saskatchewan
and Ontario also do not have an over-
all duty-hour limit specified in their
collective agreements, but the Profes-
sional Association of Internes andRes-
idents of Ontario collective agreement
does limit residents who do in-hospi-
tal shift work (ICU, emergency) to 60
hours per week.” The collective agree-
ments for Alberta, Quebec, and the
Maritimes limit residents to 12 hours
of clinical duties a day; however, this
limit does not include on-call hours,
resulting in no clearly defined maxi-
mum.**** Manitoba is the only
province that clearly states a limit of
89 hours per 7-day week, including
first call.”

Two questions remain: What is a
“reasonable” number of hours for
a resident to work? And should the
current BC collective agreement be
amended to explicitly limit the num-
ber of weekly work hours? With no
clear definition of what is “reasonable”
or “unreasonable” in terms of hours, it
may be prudent to have more explicit
wording of work-hour limits in the
BC collective agreement to prevent
fatigue and sleep deprivation. The
ACGME has mandated the 80-hour
weekly limit at all training hospitals
in the United States as a starting point
for addressing the issues. Since our
medical training system most closely
resembles the United States model, it
seems reasonable to consider the
ACGME’s 80-hour weekly limit as a
benchmark. British Columbian PGY-
1 residents on nonsurgical rotations

Manitoba is the only province that
clearly states a limit of 89 hours per
7-day week, including first call.

presently do not exceed benchmarks
set in the United States. BC PGY-1
residents on surgical rotations
approach this limit, with two surgical
rotations (general surgery at 88.9 hours
per week and orthopaedics at 102.0
hours per week) exceeding the 80-hour
limit. The literature suggests it is res-
idents exceeding this limit who are at
risk for traffic accidents and medical
errors-4.6,7,]0

Study limitations

Our study had several limitations.
Only BC PGY-1 residents were sur-
veyed. The PGY-1 year was chosen as
the literature suggests that this is the
year when residents are most “at risk”
because of a combination of increased
work hours and inexperience. Thus,
our results are less generalizable to res-
idents in later years of training
in BC or to residents in all years of
training at other schools in Canada. In
addition, the numbers of completed
questionnaires for several specialty
rotations were small (for instance,
three for orthopaedics). This makes
statistical validity an issue. However,
our response rate of 78% for PGY-1
residents suggests our values reflect
the reality of rotations at a specific
time; future studies might sample
groups at various times throughout
the year to gain a more accurate picture
overall. Another limitation is the accu-
racy of self-reported hours for work
and sleep per week. Research suggests
people may overestimate or underesti-
mate self-reported values. While recall
bias was minimized by having resi-
dents complete the questionnaire wi-
thin 48 hours of receiving it, future
studies might improve on the data col-

lected by having students use a log or
diary to capture the information. Fur-
thermore, since work hours included
in-house call, some residents may have
been able to get some sleep while on
call, thus affecting the values for hours
slept without affecting total work
hours. This was alimitation we had to
accept since the workload variability
inherent in a call night is an element
beyond our control. Lastly, there were
residents working at the time of our
study who did not obtain and complete
the questionnaire because they were
not present at rounds when the ques-
tionnaire was distributed. These resi-
dents may not have attended rounds
because they were too tired. Capturing
information from all members of a par-
ticular PGY-1 class in the future will
provide a clearer picture of hours
worked and slept in a week.

Conclusions

The traditional medical school culture
that sees residents working long hours
and surviving on minimal sleep has
slowly shiftedunder the mounting evi-
dence that sleep deprivation and fatigue
have detrimental effects on the physi-
cian’s ability to learn, physician safe-
ty, and the quality of patient care. Our
study shows that first-year residents in
BC work an average of 65.4 hours per
week, which is within the recom-
mended 80-hour weekly duty-hour
limit proposed by the ACGME. How-
ever, residents on surgical rotations
approach, and in some cases exceed,
the 80-hour limit. With no weekly
duty-hour limits in the collective
agreement for residents in BC, trainees
(especially those in surgical special-
ties) may be at risk for harm to them-
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selves and patients because of fatigue
and sleep deprivation. Further studies
need to be conducted to confirm our
findings in a larger sample and to cor-
relate work hours with clinical mea-
sures of fatigue. Our study provides
further insight on the topic of resident
work and sleep hours from a Canadian
perspective, and raises the issue that
more explicit work-hour limits in BC
may need to be instituted to adequate-
ly protect residents and patients from
the negative effects of extended work
hours.
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