
Extended Work Duration and the Risk of Self-reported Percutaneous 
Injuries in Interns 
 
Exposures to contaminated fluids from percutaneous needlesticks and 
laceration injuries are serious hazards associated with postgraduate medical 
training. These injuries may result in the transmission of blood-borne 
pathogens, including hepatitis and human immunodeficiency viruses, and 
thus have significant occupational health implications.1 Factors contributing 
to the occurrence of these percutaneous injuries  (PIs) in physicians have not 
been well studied. We hypothesized that sleep deprivation may play a role in 
these incidents.2 
Polysomnographic recordings of interns (residents in their first postgraduate  
year) have revealed that sleep  deprivation induced by repeated extended-  
duration (>= 24 hours) work  shifts doubled the risk of attentional failures  
during critical care unit rotations.3,4 Among interns scheduled to  work 
every third night, extended duration  work shifts account for half of  all work 
shifts and more than 80% of  work hours. Such intense work schedules result 
in chronic sleep deprivation, with superimposed episodes of acute sleep 
deprivation when interns have overnight call, because they sleep an average 
of only 2.6 hours during these extended work shifts and often obtain no 
sleep at all.5 This degree of sleep deprivation  leads to decrements in 
vigilance,  cognitive performance, and motor function.6-8 Interns have 
double the  rate of motor vehicle crashes while driving  after extended work 
shifts compared  with non extended shifts.5 However,  the relationship 
between extended  work duration (and night work in general)  and rates of 
PIs at work has not  been well studied. We hypothesized that rates of injuries 
would increase with consecutive  work hours and that rates of injuries  
would be greater during nighttime  compared with daytime hours. 
The purposes of this study were to describe the epidemiology and 
contributing  factors for PIs in interns and to assess the relationship of PIs to 
extended duration overnight work. We …  
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esidents in their first postgrad-

 

uate year (interns) in the United States fre-
quently work shifts of an extended du-

ration (≥24 hours), a practice that results in long
workweeks.

 

1,2

 

 Both the number and the distribu-
tion of work hours can affect sleep, productivity,
and safety.
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 The risk of fatigue-related crashes, a
leading cause of truck crashes that have been fatal
to the driver in the United States,
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 increases mark-
edly as a function of truckers’ consecutive driving
hours.
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 Despite long-standing concerns regarding
the effects of work hours on performance and safe-
ty among postgraduate physicians,
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 prior studies
have not directly associated safety outcomes with
such a specific characteristic of their work schedule.

To address this issue, we administered a monthly
Web-based questionnaire to interns nationwide to
investigate the association between validated work
hours, extended work shifts, and driving safety.
Assessment of driving safely included document-
ed motor vehicle crashes, near-miss incidents, in-
cidents involving falling asleep while driving, and
incidents involving falling asleep while stopped in
traffic.

 

data collection

 

In April 2002, advertisements announcing the
Harvard Work Hours, Health, and Safety study and
offering the chance of a monetary incentive for par-
ticipation were sent by e-mail to people who were
matched to a residency by the National Resident
Matching Program and to graduates of U.S. medical
schools. The advertisement that was used is con-
tained in the Supplementary Appendix (available
with the full text of this article at www.nejm.org).
Thereafter, responses to detailed questions regard-
ing work hours, shifts of extended duration (≥24
hours), motor vehicle crashes, near-miss incidents
(near-miss motor vehicle crashes in which property
damage or bodily harm was narrowly avoided), and
incidents of involuntary sleeping were collected
monthly through May 2003, when responses re-
garding the overall first postgraduate year were also
collected. Although this report addresses only data
regarding extended shifts, motor vehicle crashes,
and near-miss incidents, the questions regarding
these exposure and outcome variables were distrib-
uted among 60 other questions on the monthly sur-
veys. The Human Research Committee of Brigham
and Women’s Hospital and Partners HealthCare ap-

proved all the study procedures, and all the partici-
pants provided electronic written informed consent.

 

validation of work hours

 

A random subgroup of participants (7 percent)
completed daily work diaries. We validated these
diaries in a separate study in which direct observa-
tion was used for continuous monitoring of work
hours. A very high correlation was found between
work hours (r=0.98) and shifts of extended duration
(r=1.0) as reported by observers and as recorded in
the diaries.
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 This work-diary subgroup recorded
their work hours for at least 21 out of 28 days and
completed the corresponding monthly survey. Pear-
son’s product-moment correlation was used to de-
termine the association between the daily average
number of work hours and the number of extended-
duration work shifts that were reported in the diary
and in the monthly survey.

 

documentation process for crashes

 

Participants who reported a motor vehicle crash
were requested to provide documentation of the
crash. A police report, an insurance claim, an auto-
repair record, a medical record, a photograph of
the damaged vehicle, or a written description of the
crash was accepted as documentation. For partici-
pants who did not complete the year-end survey, no
additional crashes were identified, either through a
search of the Social Security Death Index or through
inquiries to the interns’ designated emergency con-
tacts.

 

statistical analysis

 

We used two independent techniques to quantify
exposure and to assess relative risk. First, the sub-
group of crashes and near-miss incidents that oc-
curred on the commute from work was analyzed
with the use of a within-person case-crossover de-
sign. For each participant, we assessed the number
and proportion of crashes and near-miss incidents
that had occurred after an extended work shift, as
compared with a shift that was not extended. The
Mantel–Haenszel test (with each subject as a sepa-
rate stratum) was used to calculate the odds ratio
for crashes and near-miss incidents that occurred
after an extended work shift as compared with a
nonextended shift.

 

12

 

 Second, to address potential
reporting bias (because both the crashes and the
number of extended shifts were reported in each
monthly survey), we also prospectively assessed
whether the mean monthly number of scheduled
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