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Abstract. There has been a perception that fewer medical students are cur-
rently pursuing careers in general surgery. To investigate the validity of
this premise we reviewed the Canadian Residency Matching Service
(CaRMS) database from 1996 to 2001 and identified recent trends in
graduates’ selections. Three surgical specialties–general surgery, orthope-
dic surgery, obstetrics and gynecology—were chosen for analysis as “poor
lifestyle” specialties. They were compared to anesthesia, diagnostic radiol-
ogy, and ophthalmology, which were chosen as representative “good life-
style” specialties. Linear regression and chi-square analyses were per-
formed to identify significant changes in applications to each specialty. A
negative trend in first-choice applications to all three “poor lifestyle” spe-
cialties was observed, whereas all three “good lifestyle” specialties experi-
enced increased first-choice applicants. Potential factors influencing medi-
cal student residency selection are discussed, emphasizing the reduced
number of first-choice applicants to general surgery.

There has been a perceived decline in the number of graduating
medical students applying to general surgery residencies. This per-
ception has arisen in the United States with the identification of a
trend toward surgical programs matching lower ranked residents
than in previous years and leaving an increasing number of posi-
tions vacant [1]. These findings have in part been attributed to
medical schools encouraging their students to pursue careers in pri-
mary care. However, objective data demonstrating a decrease in
applicants to general surgery programs remains elusive [1, 2].

The perceived decline in popularity of general surgery may also
be a reflection of attitudinal changes among medical students, with
greater emphasis being given to lifestyle considerations. The pur-
pose of this study was to obtain national data on recent postgradu-
ate residency match results and to identify trends in residency se-
lection.

Materials and Methods

The Canadian Residency Matching Service (CaRMS) is a non-
profit organization established in 1993 that provides a centralized
residency matching service for all English-speaking Canadian
medical school graduates. Information regarding career choices of

CaRMS applicants during the first iteration of the matching pro-
cess was obtained from the CaRMS main office in Ottawa [3]. For
the analysis, anesthesia, diagnostic radiology, and ophthalmology
were chosen as “good lifestyle” specialties; and general surgery,
obstetrics and gynecology, and orthopedic surgery were chosen as
“poor lifestyle” specialties. Data from 1996 to 2001 were analyzed
to identify trends in residency selection.

The number of first-choice applicants, the percentage of total
applicants to CaRMS, and the number of vacant residency posi-
tions for each specialty following the first iteration of the match
process were obtained for analysis. The numbers of first-choice ap-
plicants were then plotted against the corresponding year, and
simple linear regression analysis was performed with a 95% confi-
dence interval (CI) using the SPSS 10.1 program. Chi-square analy-
sis was carried out to identify significant changes in the number of
applications to each specialty.

Results

Analysis of the data demonstrated a negative trend in applications
to the three “poor lifestyle” specialties (Fig. 1, Table 1). The num-
ber of first-choice applicants to general surgery was 72 (5.68%) in
1996 and dropped to 48 (4.25%) by 2001. Similarly, obstetrics and
gynecology had 61 (4.81%) applicants in 1996 and only 38 (3.19%)
in 2001. An analogous drop in applications to orthopedic surgery
occurred during this time, with a reduction from 46 (3.63%) appli-
cants in 1996 to 33 (2.92%) in 2001. Linear regression analysis con-
firmed a negative trend for all three specialties, achieving statistical
significance for general surgery and obstetrics and gynecology (p <
0.05). Chi-square analysis also demonstrated a statistically signifi-
cant decrease in applicants to obstetrics and gynecology.

In contrast, “good lifestyle” specialties demonstrated a stable or
increasing trend among applicants (Fig. 2, Table 1). The number of
first-choice applicants to anesthesia climbed from 39 (3.08%) in
1996 to 76 (6.73%) in 2001. Applications to diagnostic radiology
rose from 46 (3.63%) in 1996 to 63 (5.58%) in 2001, and applica-
tions to ophthalmology increased from 31 (2.44%) in 1996 to 35
(3.10%) in 2001. Linear regression analysis revealed a positive
trend for all three specialties, demonstrating a statistically signifi-
cant increase in applications to anesthesia and diagnostic radiologyCorrespondence to: Jeff G. Marschall, M.D.
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(p < 0.05). Chi-square analysis confirmed the increase in applica-
tions to anesthesia and diagnostic radiology.

The number of vacant positions after the first iteration of the
match is shown in Table 2. An increasing number of vacancies are
observed for general surgery, orthopedic surgery, and obstetrics
and gynecology, whereas a decline in the number of vacancies is
seen for anesthesia and diagnostic radiology.

Discussion

Review of the recent CaRMS data reveals a concerning decline in
first-choice applicants to surgical specialties. In fact, in recent years
there have been fewer first-choice applicants to general surgery
than available residency positions across Canada. In contrast, sev-
eral other specialties have become more attractive to graduates,
with radiology and anesthesia experiencing the sharpest increase in
applicants. Several explanations for the observed trends have been
suggested, including graduates placing greater emphasis on a favor-
able lifestyle. A similar trend has been recognized in the United
States, with a decline in the selection of noncontrollable lifestyle
specialties and an increasing enrollment in controllable lifestyle
specialties among the top 15% of medical students [4, 5].

Several factors related to lifestyle may be contributing to the de-
clining popularity of general surgery: poor recruitment strategies,
duration of surgical training, comparatively low remuneration, and
a changing medical student population. A recent survey of resi-
dents from the University of Kansas supports the finding that many

of these factors contribute to career selection, finding that length of
residency, desirable lifestyle, working hours, and financial obliga-
tions affect the choice of specialty [6].

Developing positive relationships with medical students is cru-
cial to their subsequent recruitment; yet students on surgical rota-
tions are often assigned the more menial, less interesting tasks of
the surgical team, ultimately leaving the students with a negative
surgical experience. The importance of relationships is illustrated
by the surgery program at the University of Western Ontario,
where a strong surgical presence during the early years of medical
school and surgical mentorships have resulted in a consistent 10%
of the graduating class pursuing general surgery as a career, a figure
significantly higher than the national 4.25% in 2001. The impor-
tance of developing positive relationships with medical students
has also been emphasized in recent studies, as early exposure to
positive role models is strongly associated with medical students’
choice of clinical field for their residency training [7, 8].

Another potential deterrent to pursuing a career in surgery is the
length of training. A 5- or 6-year residency in itself may be a disin-
centive, with subsequent subspecialization frequently further
lengthening their training. At a time when the average age of
graduating medical students is increasing, the desire to enter long
residencies is undoubtedly becoming less attractive; and as surgical
educators push to increase the length of surgical training in
Canada, a further decline in the popularity of general surgery can
be anticipated [9, 10].

With general surgery being one of the lowest paid surgical spe-
cialties in Canada, poor monetary remuneration may also be a de-
terrent [11]. Over the past few years, increasing financial pressures
have forced medical students to give greater consideration to this
issue, a concern unlikely to change in the near future as tuition rates
at Canadian medical schools continue to rise.

Another issue to consider is the possibility that there has been a
change in the attitude of candidates entering medical school. As
medical schools increasingly recruit well rounded individuals with
multiple extracurricular interests, it logically follows that upon
graduation specialty training conducive to maintaining a balanced
lifestyle is a prominent factor. The change in the medical student
population is also reflected by an increase in women. In 1970 only
10% of students admitted to Canadian medical schools were

Fig. 1. Number of first-choice
applicants to general surgery,
obstetrics and gynecology, and
orthopedic surgery through the
Canadian Residency Matching
Service (CaRMS) match from 1996
to 2001.

Table 1. Results of a simple linear regression analysis of the data
presented in Figures 1 and 2.

Specialty Slope 95% CI Significance (p)

Anesthesia 7.29 4.32, 10.25 0.002
Diagnostic radiology 4.63 1.88, 7.37 0.009
General surgery −4.26 −7.92, −0.60 0.032
Obstetrics and gynecology −3.97 −7.47, −0.48 0.034
Ophthalmology 1.43 −1.96, 4.82 0.307
Orthopedic surgery −2.80 −6.67, 1.07 0.115

95% confidence intervals (CI) were applied to the results.
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women. This percentage then steadily increased and leveled off in
1996, with women constituting approximately 50% of the current
enrollment [12]. Yet women account for only 10% of practicing
general surgeons in Canada [13]. The situation is similar in the
United States, where more than 40% of first year medical students
are women but they comprise fewer than 20% of students entering
surgical residencies [14, 15]. In addition to being less likely to pur-
sue surgical careers, women are less likely to complete surgical resi-
dencies, with lifestyle considerations cited as the major factor for
their withdrawal [16, 17]. However, a study from the University of
California found that women can be attracted to surgery if some
basic characteristics of the residency program are present, includ-
ing strong leadership, good clinical experience, and high resident
morale [15].

The decline in popularity of general surgery has not been univer-
sal, with applications to surgery remaining stable or increasing in
areas of Southeast Asia, South America, and the Middle East [18–
20]. Despite the present stability of surgical applicants abroad,
monitoring international trends may be useful for determining
whether the current decline in popularity of surgery in North
America heralds a global change. Literature pertaining to the ex-
perience in countries where restrictions on physician work hours
have been implemented was not available for our study but would
be valuable to review, as lifestyle should play at least a minor role in
career selection. In any event, changes in surgical training and prac-
tice may be necessary to reverse the current trend in North America

and once again attract the best and the brightest to the field of
surgery.

Résumé. Récemment, on s’est rendu compte que moins d’étudiants en
médicine choisissaient une carrière en chirurgie générale. Pour confirmer
cette hypothèse, on a analysé la banque de données du Canadian Residency
Matching Service (CaRMS) entre 1996 et 2001 pour déterminer les
tendances récentes dans le choix de carrière fait par les étudiants. Trois
spécialités chirurgicales comprenant la chirurgie générale, la chirurgie
orthopédique, et al gynécologie obstétrique ont été choisies comme
comportant un «mauvais» style de vie, par rapport à l’anesthésie, à la
radiologie diagnostique et à l’ophtalmologie, comportant un «bon» style de
vie. Par une régression linéaire et un calcul du Chi carré, on a identifié les
changements principaux dans le choix parmi les étudiants de chaque
spécialité. Parmi les premiers choix, on a observé une tendance négative
pour les trois spécialités comportant un «mauvais» style de vie, alors que le
choix des spécialités à «bon» style de vie a augmenté. Les facteurs
potentiels qui influencent la sélection des étudiants en médecine sont
discutés, en soulignant la réduction du nombre de ceux qui choissent la
chirurgie générale en premier.

Resumen. Existe la percepción de que menos estudiantes de medicina
aspiran a hacer su carrera en cirugía general. Con el propósito de validar
tal premisa, se efectuó una revisión de las bases de datos de Canadian
Residency Matching Service (CaRM) entre 1996 y 2001 para identificar las
tendencias recientes de selección de carrera por parte de los graduandos.
Las especialidades quirúrgicas, incluyendo cirugía general, cirugía
ortopédica y obstetricia & ginecología fueron escogidas para el análisis
como especialidades de “pobre estilo de vida” y comparadas con anestesia,
radiología diagnóstica y oftalmología, como representativas de “buen estilo
de vida.” Los análisis estadísticos de regresión linear y chi cuadrado fueron
utilizados para identificar cambios significativos en los aspirantes a cada
especialidad. Se observó una tendencia negativa en las escogencias de
primer orden en las tres especialidades de “pobre estilo de vida,” en tanto
que las tres especialidades de “buen estilo de vida” mostraron un
incremento en la escogencia de primer orden. Se discuten los factores
potenciales que influyen sobre la escogencia de las residencias por parte de
los estudiantes, haciendo énfasis en la disminución de la cirugía general
como escogencia de primer orden.
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Fig. 2. Number of first-choice
applicants to anesthesia, diagnostic
radiology, and ophthalmology
through the CaRMS match from
1996 to 2001.

Table 2. Vacant residency positions after the first round of the CaRMS
match.

Vacancies

Specialty 1996 1997 1998 1999 2000 2001

Anesthesia 14 13 13 3 0 0
Diagnostic radiology 7 2 2 0 0 0
General surgery 0 0 0 6 4 4
Obstetrics and gynecology 1 5 5 12 1 9
Ophthalmology 0 0 0 0 0 0
Orthopedic surgery 0 0 0 0 0 8

CaRMS: Canadian Residency Matching Service.
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