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Abstract

Background The factors that influence interest among
medical students toward different medical specialties with
time are important. The potential impact of changes in
work-hour rules on orthopaedic applications in comparison
to that of primary care medicine has not been reported. The
change in number of applicants to general surgery during
this period also is unknown.

Questions/purposes The goals of our study were to assess
the changes in orthopaedic applications relative to the
80-hour workweek and to compare these changes with those
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in the primary care field. We also documented the change in
applications to general surgery after the work-hour changes.
Methods A retrospective analysis of data from the
National Resident Matching Program, San Francisco
Matching Programs, and the American Urological Asso-
ciation from 1997 to 2010 was performed. Two cohorts of
medical school applicants to primary care and surgery were
established: those who applied from 1997 to 2002, pre-
dating work-hour changes, and those who applied from
2005 to 2010, after implementation of the 80-hour regu-
lation. From the surgical data, applications to orthopaedic
and general surgery were subselected and analyzed. Data
were analyzed from a total applicant pool of 111,973
representing primary care and surgery applications. There
were 59,996 and 51,977 applicants before and after the
work-hour changes, respectively.

Results  Applications to orthopaedics increased by 21%
(3310 to 4011 applicants) after implementation of work-hour
changes, whereas primary care applications decreased by 18%
(42,587 to 34,884 applicants) after the work-hour rules. Gen-
eral surgery applications decreased by 24% during this period.
Conclusions Residency applications to orthopaedic sur-
gery have increased since inception of the 80-hour
workweek. By contrast, applications to primary care pro-
grams and general surgery have decreased after
implementation of work-hour restrictions.

Introduction

Concerns about patient safety, working conditions for
residents, and resident education led to implementation of
work-hour restrictions, which are codified in Section 405
of the New York State Public Health Code, and in similar
policies of the Accreditation Council for Graduate Medical
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Education. One such restriction, the 80-hour workweek,
went into effect in 2003 [16]. Whether these regulations
have been successful in fulfilling their objectives is unclear
as there continues to be controversy nearly a decade after
introduction of the regulations [4]. The relationship
between physician fatigue and patient mortality is hard to
describe because of numerous confounding factors [4].
Concerns regarding continuity of care, housestaff signouts,
excessive cross-coverage, and handoffs have been raised as
issues that may prove detrimental as work hours are less-
ened [6, 9, 12]. However, proponents of work-hour
regulations argue that these rules protect patients from
dangerously fatigued care providers [4, 16].

The 80-hour workweek also has had an impact on res-
ident workload and attitude. Multiple studies have noted an
improved quality of life for residents owing to the regu-
lations, with the possible tradeoff being concerns about
operative experience [10, 14, 19]. Although the impact of
work-hour changes on the interest of medical students in
general surgery has been studied [3, 18], we are unclear if
the rate of applications to this field has changed. Similarly,
the number of applicants to orthopaedic surgery and pri-
mary care (internal medicine, pediatrics, and family
medicine) since the duty hour changes is unknown.
Although there are likely multiple factors that determine
ones commitment to a certain specialty, the comparative
differences between orthopaedic surgery (a surgical field
with historically longer residency work hours before the
work-hour changes than the primary care field) and pri-
mary medicine since the work-hour changes were
implemented may allow us to understand if the work-hour
change may be a potential contributor to applicant interest.

The goals of this study were to (1) document the trend in
the orthopaedic applicant pool before and after the 80-hour
workweek implementation, (2) compare the changes noted
with those seen in the primary care fields, and (3) evaluate
the changes in relation to those seen in general surgery.

Materials and Methods

Data for this study were collected from online resources
that are publicly available and put together by the National
Resident Matching Program [13], San Francisco Matching
Programs (SF Match) [15], and the American Urological
Association [1]. These organizations historically have been
responsible for conducting the match for those applying for
a residency position in the United States. The information
was fully blinded and provided on a yearly level. No spe-
cific data for individual applicants were reviewed or
available. As such, our study is observational and we
examined only the trends in the medical student applicant
pool before and after the 80-hour work rule.

Table 1. Applicant data

Specialty Before work-hour After work-hour Percentage
changes changes change

Orthopaedics 3310 4011 21.2

Primary care 42,587 34,884 —18.1

General surgery 7182 5425 —24.4

Neurosurgery 899 1080 20

Urology 1742 2159 24

Ear, nose & throat 1756 1717 -2.2

Ophthalmology 2520 2701 7.2

Total 59,996 51,977 111,973

From 1997 to 2010, a 14-year period, we identified the
number of US medical school students applying for a
residency position in primary care (pediatrics, family care,
and internal medicine) and the major surgical fields
(orthopaedic surgery, general surgery, neurosurgery, oph-
thalmology, otolaryngology, and urology). We divided our
applicant pool into two groups: Group 1 consisting of
applicants from 1997 to 2002 and Group 2 consisting of
those from 2005 to 2010, each group spanning a 6-year
period before and after the work-hour changes, respec-
tively. We determined 2005, 2 years after the work-hour
changes, to be a sufficient time to begin our post-80 hour
workweek regulation analysis because it allowed for
implementation and adequate regulation of the new rule.
We compared the number of applicants in each specialty of
interest (primary care, orthopaedics, and general surgery)
before and after the work-hour changes.

We examined a total of 111,973 applicants to surgery
and primary care medicine from 1997 to 2010. There were
a total of 59,996 and 51,977 applicants in primary care and
surgery groups before and after the work-hour changes
respectively (Table 1).

The primary outcome variable included within-group
changes in number of applications to each field of interest.
Applicants in the first and second groups were stratified as
the unexposed and exposed populations, respectively. We
compared these groups using a Pearson’s chi-square test.
Odds ratios were calculated for those exposed to the
80-hour workweek versus those who were unexposed to it.
Comparison groups are specified as either versus all
applicants, all primary care and surgical or specific sub-
specialties (orthopaedic surgery) for the purposes of
generating odds ratios. All statistics were calculated with
SPSS Version 16.0 (SPSS Inc, Chicago, IL, USA).

Results

In the years following the new regulations, within-
group analysis revealed that applications increased in
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orthopaedic surgery and decreased in primary care. Spe-
cifically, we noted a 21.2% (3310 to 4011; p < 0.001)
increase in orthopaedic applications (Fig. 1) compared
with a decline of 18.3% (42,587 to 34,884; p < 0.001) in
primary care applications after the work-hour regulations
(Fig. 2).

Despite the increase in orthopaedic surgery applications,
when the applications were aggregated, a decrease was
seen in the overall number of applications to surgery
(17,409 to 17,093). This was mostly the result of a sig-
nificant decrease in general surgery applications (7182 to
5425; 24%; p < 0.001). The odds ratio of applying to a
surgical field compared with primary care was 1.20 (range,
1.16-1.23) after the 80-hour workweek compared with the
prework-hour changes. The odds ratio of going into
orthopaedics compared with primary care was 1.48 (range,
1.41-1.55) after the 80-hour workweek compared with the
prework hour changes.

Fig. 1 The changes in applica-
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Discussion

Our study revealed an increase in the number of applicants
to orthopaedics after the work-hour changes. This is in
contrast to the primary care field which has seen a major
decline in applications during the past decade. These
respective changes are likely multifactorial with the work-
hour changes being only one possible factor. Other
potential factors include the decreasing reimbursement for
primary care physicians in comparison to more specialized
fields and the increasing debt load of graduating US
medical students [17]. In addition, we noted a decrease in
applications to general surgery indicating an increased
predilection for students to choose surgical subspecialty
training despite a reduction of work hours in general sur-
gery training. This also alludes to the complexities
involved in trends and changes in interest toward certain
fields with time.

Orthopaedic Applications
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519 605
577 569

2005 2006 2007 2008 2009 2010

Primary Care Applications

6249 5786 5799 5646
6023 5915

5715
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Our study has several important limitations. First, it is an
observational study, and observational studies in general
cannot make causative connections between exposure and
outcome. Therefore, we cannot surmise that the increased
number of applications in orthopaedic surgery observed
after the new work-hours restrictions are the result of those
new regulations. Other study designs, perhaps including
surveys, would be required to make inferences regarding
causation. Our study is retrospective and therefore lacks the
merits of a prospective and controlled study further com-
plicating the ability to establish definitive conclusions.
Owing to limitations in the dataset, subgroup and multi-
variate analyses could not be performed to exclude
potential confounders. For example, the extent of medical
student debt and age among applicants may influence how
medical students choose their field of interest. Other con-
founders may include changes in physician reimbursement,
job availability, and duration of training. Determining the
effect of these variables is beyond the scope of our study
but they may substantially affect what a medical student
decides to pursue. In addition, we are unable to determine
how the changes noted in our study periods compare with
trends seen in the past, for example, we do not know the
magnitude of change in the number of applicants to pri-
mary care before the start of our study period. Despite
these weaknesses, this study may serve as a pilot for further
investigation into this topic and provides insight into the
trends in this field with respect to the work hours.

We noted a substantial increase in medical student
applications to orthopaedics since the change in work hours.
Although it is not our intent to imply that this is specifically
attributable to the hour changes, this information allows for
further evaluation and speculation of its impact on the field.
While this has not been studied previously, other potential
consequences of the work-hour changes in orthopaedic
training have been reported. The theory that reduced work
hours are associated with decreased stress and better-rested
trainees has been clearly documented [10, 11, 14]. This is
countered by concerns regarding lack of operative experi-
ence and education with this rule [19] that, to date, has not
been objectively proven [7]. Baskies et al. reviewed oper-
ative logs and noted that residents actually participated in
more cases after the work-hour implementation [5].

Our data indicate that since the work-hour restrictions
were instituted, the number of applicants to primary care
medicine has decreased overall and also in comparison to
orthopaedics. This finding likely is multifactorial, but it
may be driven partly by medical students who may elect
not to pursue primary care training if they perceive that the
work hours do not differ substantially compared with
specialty training. This is important in an uncertain
healthcare environment that has included recent congres-
sional emphasis on stimulating interest in primary care to

help reduce excessive healthcare costs [8]. Whether the
work-hour changes influence the direction of primary care
medicine remains to be fully elucidated and should be an
area of future research.

In a survey study of medical students before and after
their general surgery rotations [2], the change in work hours
was associated with a more favorable impression of a gen-
eral surgeon’s lifestyle. However, they did not note an
increase in interest as far as likelihood to go into general
surgery. It was important for us to decipher whether appli-
cants may be averse to primary care training alone or if there
is a general aversion to nonspecialty training even in the
surgical realm. We noted a substantial decline in students
applying to general surgery despite a reduction in work
hours. Therefore, even in the presence of relatively easier
residency training, medical students still choose to pursue
surgical specialties like orthopaedic surgery, indicating that
the motivation to pursue a specific field is related to multiple
factors at any given time. It also alludes to a general pro-
clivity for graduating medical students to seek specialty
training whether in a medical or surgical field.

To the best of our knowledge this is the first study to
address the number of applications to orthopaedic surgery
residencies since the inception of the 80-hour workweek,
and compare this number with that in primary care medi-
cine. Applications to orthopaedic surgery programs have
increased since the inception of the 80-hour workweek.
This is in contrast to primary care and general surgery,
which have seen precipitous decreases in applicants since
the inception of the 80-hour workweek.
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