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Abstract Early specialization has many benefits, including
increased training efficiency, early career benefits, and de-
creased training costs. Additionally, external pressures such
as the rising costs of medical education, work hour restrictions
during training, and the expanding base of medical knowledge
make continuous restructuring of medical training inevitable,
and overall, beneficial. However, changes must be considered
carefully to limit loss of breadth and training quality and en-
sure trainee knowledge of their field of choice.
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Introduction

Training a physician requires an extensive investment of re-
sources and ensuring competence is critically important. This
is accomplished by strict guidelines regarding curriculum,
length of training, and board certification [1]. However, med-
icine is evolving rapidly and training programs must adapt.
The sheer volume of knowledge has led to increasing special-
ization, and work hour restrictions have been established, re-
ducing the amount of training time available [2]. In some

countries, a shortage of primary care providers has been de-
clared and costs of medical education have continued to rise
[3, 4].

In response to these pressures, alterations to the traditional
pathways to allow for earlier specialization have been pro-
posed and created [5, 6]. Examples of these include reduced
duration of medical school, the combining of residency and
fellowship programs to common Bintegrated^ programs,
among others. While there are a number of benefits to these
programs, problems and concerns exist as well.

In Favor of Early Specialization

Early specialization has become an inevitability, with patients,
trainees, and department chairs driving the demand. Here, we
review the reasons in favor of early specialization with a focus
on surgical training, including acceleration of career goals,
diminished costs for the trainee, and the overall diminishing
returns from extended general surgery training.

In terms of residency training, pursuing early specialization
helps residency program directors recruit residents of higher
academic caliber, results in earlier development of specialty-
specific technical prowess, and allows more time to pursue
individual career goals. So-called integrated residency pro-
grams provide an excellent example; these are the training
programs that combine what was previously taught in separate
residency and fellowship programs into a single program, and
the training is usually accomplished in a shorter period of
time. In a survey of 92 plastic surgery program directors
(PDs), over half reported that their integrated residents had
stronger research experience than their fellows of the same
specialty (who entered training at a later stage, plastic surgery
fellowship after general surgery residency) [7]. Furthermore,
69.2% of PDs responded that higher academic achievement of

* Sean T. Campbell
campbellst87@gmail.com

1 Department of Orthopaedic Surgery, Stanford University, 300
Pasteur Drive, Room R144, Stanford, CA 94305-5341, USA

2 Department of General Surgery, University of California San Diego,
San Diego, CA, USA

Med.Sci.Educ. (2018) 28:243–246
https://doi.org/10.1007/s40670-017-0489-y

mailto:campbellst87@gmail.com
http://crossmark.crossref.org/dialog/?doi=10.1007/s40670-017-0489-y&domain=pdf


entering residents might drive programs toward integrated
models [7]. Previous studies have also demonstrated higher
average board and in-service exam scores for integrated resi-
dents compared to traditional trainees [8]. Though the aca-
demic success of integrated residents has driven the transition
toward the development of these programs, the technical suc-
cess of integrated residents has helped maintain their popular-
ity and demonstrate that decreased training time does not
mean decreased quality of trainees.

While each institution’s surgical caseload differs, a study of
the Accreditation Council for Graduate Medical Education’s
(ACGME) case logging system demonstrated that integrated
vascular residents performed more major, minor, and overall
vascular cases than vascular surgery fellows (who began train-
ing in vascular surgery after general surgery residency) [9].
When factoring in cases vascular fellows performed during
the 5 years of general surgery residency, their overall case
volume only exceeded integrated vascular residents by an av-
erage of 50 cases [9]. Additionally, PDs of integrated residen-
cy programs have demonstrated confidence in the technical
abilities of their graduates. In one study, 90% of Bearly
specialization^ program PDs reported that their graduating
residents were ready for independent practice [8]. Most im-
portantly to the resident, integrated programs offer a longer
time period during which mentorship may be established, as
well as a faster pathway to career advancement [7, 8].

Additionally, early specialization programs offer a pathway
to counter the cost of rising medical education by decreasing
the length of training. Integrated programs shorten overall
surgical training in the USA from the typical 7–10 to 6–
7 years. Between 1999 and 2009, the cost of undergraduate
medical education in the USA has increased 21% for private
schools and 80% for in-state residents of public medical
schools [10]. Furthermore, post graduate debt can be substan-
tial; fellowship-trained orthopedic surgeons averaged above
$200,000 of debt in one 2009 survey [10]. Fiscal analysis
demonstrated that the average post fellowship orthopedist re-
quired an additional 9 years of practice for a positive return on
investment of their fellowship [11]. While discussions of fi-
nancial burden are necessary to consider, given the rising cost
of medical education, ultimately, it is the changing nature of
training that has driven the need for earlier specialization.
Early specialization allows for reduced opportunity costs and
early opportunities for physicians to begin practicing, earning
income, and paying down debt.

It is enlightening to review the changes to general surgery
residency training over the past few decades. General surgery
training now includes formal rotations in trauma surgery, sur-
gical critical care, minimally invasive surgery, colorectal sur-
gery, surgical oncology, hepatobiliary surgery, and vascular
surgery. Residents, therefore, are no longer trained by general
surgeons but by multiple sub-specialists [12]. Each of these
fields now demands fellowship training to achieve

proficiency. Nearly 80% of general surgery residents plan to
pursue fellowship, and recent American Board of Surgery
surveys report that nearly 40% of graduating residents are
not confident in their ability to practice independently [13,
14]. Fewer surgeons are practicing as general surgeons than
even before, with a 25% decrease over the past two decades
[8]. Furthermore, the proliferation of fellowships and integrat-
ed residencies has decreased surgical opportunities for general
surgery residents [13]. This is most impactful in the third and
fourth years of training—critical years to building competence
for independent practice [15]. Given the depth each of the
subspecialties demands, general surgery training has been di-
luted, thereby decreasing trainee confidence in performing all
but the most basic procedures and driving the demand for
specialization.

As early specialization programs become more popular, it
is essential to consider the reasons driving these changes.
Medical students are entering school at an older average age,
graduating with more debt, and spendingmore time in training
[16]. Furthermore, integrated surgical residents have demon-
strated academic success, as well as the ability to enter inde-
pendent practice after graduating. Ultimately, early specializa-
tion decreases training time and cost, increases patient access,
and is beneficial to surgical training.

Against Early Specialization

Specialization has allowed physicians to remain up to date
despite medicine’s growing body of literature. Knowledge
continues to grow but a physician must be an expert only with
regard to a small percentage of all medical knowledge.
Additionally, resources for training doctors are finite. In this
setting, earlier specialization is inevitable and difficult to argue
against completely. However, there are a number of draw-
backs that should be considered: (1) loss of Bbreadth^ in favor
of Bdepth,^ (2) earlier trainee decision-making at a less mature
stage, and (3) the potential for decreased residency training
quality.

The discussion of breadth versus depth of knowledge is not
unique to medicine. Breadth is described as Bthe full span of
knowledge of a subject^ and depth as Bthe extent to which
specific topics are focused upon, amplified, and explored^
[17]. It has been suggested that the most effective methods
of education combine the acquisition of breadth and depth,
so that students are first introduced to a broad overview for
overall context and then later learn about specific facts [18].
This paradigm is applied in medical education: students are
first introduced broadly to the biological sciences, then to a
broad overview of medicine, and finally acquire significant
depth of knowledge during specialty training. One potential
problem with early specialization, then, is that trainees fail to
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obtain a broad enough education initially to place the later
depth into appropriate context.

This concern is not new. As early as 1982, Gonnella and
Veloski studied the effects of early specialization on US
National Board Examination results among residents [19].
At that time, surgery, obstetrics and gynecology, pathology,
and psychiatry training programs were moving toward early
specialization. The authors found that trainees in more general
programs had significantly higher scores on part III of the
board exam, which is the final certifying exam for US physi-
cians [19]. They concluded that in specialized programs,
Bknowledge and skills in the broad aspects of medicine are
not adequately emphasized^ [19]. Others have made argu-
ments against early specialization in general surgery, describ-
ing early specialization and loss of breadth as partially respon-
sible for physicians becoming Bdisease centered rather than
patient centered,^ and for a system in which Bmedical care is
by committee^ [13]. One important drawback and concern is
that physicians become so specialized in this model that they
are no longer able to communicate effectively with members
of other specialties or understand the broad picture that is
important in the patient’s care.

A second argument against early specialization is that im-
portant career decisions are made by younger trainees with
less practical experience. With regard to medical students,
New York University has created a three-year medical school
curriculum, but students must choose their residency of choice
at the time of admission [20]. Other accelerated pathways to
fellowship require trainees (such as residents applying to fel-
lowships that allow Bskipping^ the last year of residency train-
ing) to choose advanced subspecialization earlier and without
full exposure to the field. Data has shown that medical stu-
dents make different choices after direct exposure to a partic-
ular specialty [21]. It is likely that many trainees do not un-
derstand the full nature of the training they select, possibly
demonstrated by physician surveys showing high rates of ca-
reer dissatisfaction [22]. This ties into the concept of
Bburnout,^ which has been emphasized in the literature and
affects half of American physicians [23]. It seems plausible
that more complete exposure prior to career-altering decisions
could improve trainee understanding of their future practice.
This is one area of early specialization that is likely incom-
pletely studied and the future effects are unknown.

Finally, there is concern that early specialization leads to
decreased training quality. This is best stated in a 2003 article
[13], which argues against proliferation of fellowships (ad-
vanced training following residency) in surgery. The author
writes B…there is a price to pay for increased specialization in
surgery. One is the cost to surgical residencies; to add more
specialization because the average residency does not provide
specific experience will certainly lower the quality of the su-
perb residencies that do…^ [13]. Because early specialization
can lead to the creation and earlier migration of trainees into

fellowship programs, it is one of the many contributors to the
proliferation of fellowship training that is occurring. This
leads to a diluted experience for residents and may obligate
the pursuit of fellowship training to become competent, creat-
ing a repetitive and self-perpetuating cycle.

Conclusion

Early specialization has many benefits, including increased
training efficiency, early career benefits, and decreased train-
ing costs. Additionally, external pressures and the expanding
base of medical knowledge make continuous restructuring of
medical training inevitable. However, changes must be con-
sidered carefully to limit loss of breadth and training quality.
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