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Abstract

Background In Brazil, most medical schools do not offer trauma surgery in their undergraduate curriculum. The
Trauma Leagues arose in Brazil as an important promoter of trauma education and stimulated activities related to
surgical skills and practices. In recent decades, studies have demonstrated that the number of surgical residency
applicants has decreased worldwide. Strategies to motivate medical students to choose surgery are needed.
Objective To evaluate the impact of participation in the Unicamp Trauma League (UTL) during a 20-year period in
the choice for a surgical career.

Methods The study included 276 students in a Brazilian university hospital who were part of the Trauma League.
Research of records in universities and medical societies about the specialties chosen during residency were eval-
uated. A Likert questionnaire was sent to participants to evaluate the impact of participating in the Trauma League in
the student’s professional career.

Results The questionnaire was answered by 76% of the participants. Of those, 38.4% chose general surgery. About
55.1% did not know what medical career to choose when joined the league. Participation in the league had an
influence on specialty choice in 79.1% of the students. Of those choosing surgery, 93.2% believed that participating
in the league had positively influenced their career choice. Overall, 93.1% believed that participating in the league
provided knowledge and information that the medical school curriculum was not able to provide.

Conclusion Participation in Trauma League has been an effective strategy to encourage medical students to choose a

career in general surgery in Campinas, Brazil.
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Introduction

Trauma is a global public health problem. Approximately 5
million people die every year as a result of trauma, 10% of
all deaths [1]. Despite its major impact, trauma remains a
neglected disease with most countries allocating meager
resources for trauma prevention or education [2]. Cur-
rently, over 2400 medical schools, plus numerous post-
secondary nursing and other health educational institutions
exist in the world, graduating about 1 million new doctors,
nurses, midwives and health professionals every year [3].
While the primary objective of most medical schools is to
train physicians capable of dealing with major diseases,
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many graduate without any training or exposure to trauma
or injury prevention. It has been proposed that surgeons
should become more active in improving medical schools’
curricula and advocate the obligatory training in trauma
and injury prevention as the basic requirement for all
medical students. Trauma should be taught throughout
medical training, from medical school to residency train-
ing, particularly in surgery [2, 3].

General and trauma surgery are specialties in crises.
Many surgical societies have recently developed programs
to attract medical students [4, 5]. Despite these efforts, in
recent decades, the number of surgical residency applicants
has decreased steadily across the world. While in 1981,
general surgery was the first choice for residency training
12.1% of all graduating medical students in the USA; over
the following years, the number of candidates decreased to
less than half of that [6-9]. In 2002, only 5.8% of all
American medical students chose general surgery as a
career [6]. In Brazil in 2003, approximately 15% of the
medical students chose general surgery for postgraduate
residency program but in 2013 no more than 6.6% of the
Brazilians MDs declared being surgeons [10, 11]. In Brazil,
general surgery is only the 4th specialty in number of
practitioners [11]. As in the USA, this number has steadily
declined recently [12-14]. Thus, strategies to motivate
medical students to a career in general surgery are urgently
needed worldwide.

In the early 1990’s in Brazil, clusters of medical students
interested in increasing their exposure to certain medical
disciplines started to emerge and organize under the name
of Academic Leagues [15, 16]. Leagues first appeared in a
few major academic centers such as the University of
Campinas, where the first League was created in 1992.

Trauma Leagues consist of groups of medical students
that voluntarily congregate under the supervision of a
surgeon, often with an academic career and
respectable academic credentials. The stated goals of the

Trauma Leagues are to: (1) increase the members’
knowledge in trauma, surgery, and emergency care; (2)
offer the students the opportunity to participate in emer-
gency room, operating room, and trauma resuscitation care;
(3) offer the student the opportunity to participate in
research and other academic activities of the Trauma
Programs; (4) offer the opportunity to observe all the daily
activities of practicing surgeons (apprenticeship); (5) par-
ticipate and organize trauma meetings, as example the
Brazilian Congress of Trauma Leagues (CoLT); and (6)
develop and work in injury-prevention projects.

Over 100 Trauma Leagues have been created in Brazil
since 1992 and many of their members have opted for a
career in general surgery. We hypothesize that participa-
tion in Trauma Leagues leads to increased interest in
postgraduate residency training in general surgery and thus
a valid education that may help shaping future surgical
careers.

Methods

The present study is a cross-sectional descriptive-analytical
study that evaluated the frequency of School of Medical
Sciences from University of Campinas (Unicamp) gradu-
ates who specialized in general surgery over the 20 years,
analyzing the influence of the UTL in determining the
choice for the specialization in general surgery among the
graduates.

The study was approved by the Unicamp Institutional
Research Board under the number 938576.

Between 1995 and 2014, Unicamp graduated 2011
academics as physicians. These data, in particular, were
collected through the Medical Residency Committee of
Unicamp. An e-mail was sent to the past residents to
identify the doctors who did general surgery residency

Fig. 1 Frequency (absolute
number) and percentage of
surgeons and non-surgeons per
year, from 1995 to 2014
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2011 Academics

Total medical students by SMS - Unicamp from 1995 to 2014:

ATCademics who did
Unicamp Trauma League

(UTL)

Yes

No 1648 did not do UTL
- Excluded from the study

363 UTL graduates eligible for the online questionnaire
(Classes from 1995 to 2014)

UTL graduates

Entered the Surveymonkey System

70 UTL graduates did not enter
- Excluded from the study

293 UTL graduates entered the Surveymonkey System
(Classes from 1995 to 2014)

UTL graduates
On-line Questionnaire

Who responded completely

No 17 UTL graduates
Did not respond - Excluded from study

(Study Population)

276 UTL graduates answered the questionnaire completely

Fig. 2 Flowchart of the Trauma League graduates who make up the study sample

Table 1 Comparison of NUTL and UTL among those who chose
general surgery

League Surgery
No Yes Total

N-UTL? 1527 121 1648
86.8% 48.0%

UTL® 232 131 363
13.2% 52.0%

Total 1759 252 2011

# Non-Unicamp Trauma League
b Unicamp Trauma League

regardless of whether they did it at Unicamp or at another
service.

The next step of the study was to identify UTL gradu-
ates, by Trauma League records that were stored in a
database, and assign a code to keep the identity confiden-
tial. An e-mail was sent to the study where it had the link to
the online questionnaire page at Surveymonkey®™ electronic

system. In the first question of the questionnaire, autho-
rization was requested to use the data of the participants,
guaranteeing the confidentiality of the identification of the
same. If the participant agreed the questionnaire proceeded,
and in case of disagreement of the participation, the
questionnaire was automatically finalized without preju-
dice to both the participant and the research.

The questionnaire contained questions concerning: age;
gender; specialty choice for residency; whether they were
entertaining a surgical career prior to joining the UTL; and
the influence that UTL had in their career choice. The
influence of UTL on the choice of surgical specialty
(general surgery as a prerequisite) and other specialties was
also evaluated. The results were analyzed using the SAS
System for Windows (Statistical Analysis System) version
9.4. Exploratory data analysis was performed through
summary measures (mean, standard deviation, minimum,
median, maximum, frequency, and percentage). The cor-
relation between the variables was evaluated through the
Chi Square test. The level of statistical significance con-
sidered in the analysis was 5% (p < 0.05).
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Table 2 Frequency and percentage of UTLs regarding the choice of
specialty before joining the league between surgeons and non-
surgeons

Choice of specialty before League Surgery residency

No Yes Total

No 121 28 149
73.3% 27.2%

Yes 44 75 119
26.7% 72.8%

Total 165 103 268

Table 3 Frequency and percentage of UTLs regarding the influence
of the alloy by the choice of its specialty

Influence of the league on the choice of Frequency Percentage

specialty

Indifferent 20 7.5
Did not influence 36 13.4
Influenced 212 79.1
Total 268 100

Table 4 Comparison of the influence of UTL on choice by specialty
between surgeons and non-surgeons

Influence of the league on the choice of Surgery residency

specialt
P Y No Yes Total

Indifferent 17 3 20
10.3% 3%

Did not influence 24 12 36
145% 11.6%

Influenced 124 88 212
752% 85.4%

Total 165 103 268

Results

Of the 2011 Medical Doctors (MD) graduated between
1995 and 2014 by the University of Campinas, 252 (12.5%)
completed postgraduate residency. The number of MDs
completing a residency in general surgery varied from
7.5% to 21% across the years, as shown in Fig. 1.

Through the records of the Trauma League, 363 medical
students from Unicamp who regularly attended the lea-
gue’s activities were identified as UTL graduates. Of these,
293 UTL graduates entered the Surveymonkey® to answer
the questionnaire.

@ Springer

Seventeen people were excluded from the sample
because they abandoned the questionnaire, which made the
interpretation of the data unfeasible. About 276 UTL
graduates answered the questionnaire, considering the
study population. The study sample design can be visual-
ized in the flowchart shown in Fig. 2.

Table 1 shows the comparison between the NUTL group
and UTL among those who did general surgery. In the
NUTL group, the frequency of surgeons is 7.34% (121/
1648), while in the UTL group the frequency is 36.1%
(131/363), which suggests that those who underwent to
UTL chose surgery as a specialty five times more fre-
quently than those who did not undergo UTL. However,
when we compared the frequency of surgeons in the UTL
group 36.1% (131/363) with the frequency of surgeons
among all physicians graduated in Unicamp 12.5%, (252/
2011) we have represented approximately three times more
demand for this specialty in the UTL group when com-
pared to the frequency of all MDs graduated in Unicamp
who underwent general surgery, which also evidenced
statistical significance in the results found (p < 0,0001).

Among the 363 UTL graduates eligible to respond to the
Surveymonkey®, 276 (76%) answered the questionnaire, of
which 139 (50.4%) were male. The mean age of the
graduates was 35.6 years £ 4.98, with a median of
36 years. The average years of participation of graduates at
UTL was 2.6 years = 0.99, with a median of 2 years.

Two hundred and sixty-eight (97.1%) had medical res-
idency among 276 UTL.

Of those that answered the survey and have specializa-
tion, it was found that among the UTLs the most frequently
performed medical specialties were general surgery
(38,4%), followed by the medical -clinic/infectology
(10.8%), gynecology and obstetrics (9%), radiology/image
(7.1%), orthopedics (5.2%), otorhinolaryngology (4.8%),
ophthalmology (4.1%), neurosurgery (1.9%), psychiatry
(1.9%), and others (16.8%).

Among the 268 UTL admitted to a postgraduate resi-
dency program, 149 (55.6%) had not considered a surgical
career before joining the UTL.

These 268 UTL graduates were distributed in two
groups, one group of those who had undergone surgery and
another group of non-surgeons. It was shown that 72.8% of
surgeons knew the specialty they wanted to follow before
joining the league. In contrast, only 26.7% of non-surgeons
knew the specialty they intended to follow before joining
the league (p < 0.0001) (Table 2).

Asked about UTL’s influence in the choice of medical
residency as a specialty, it was observed that 212 (79.1%)
said that the league exerted influence in the choice of
specialty (Table 3).

Again, these 268 UTL graduates were distributed in two
groups, one group of surgeons and another group of non-
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surgeons. In the group of surgeons, it was shown that
85.4% were influenced by the Trauma League, as in the
non-surgeons group they were influenced in 75.1%
(Table 4).

Of those choosing surgery, 96 (93.2%) believed that
participating in the league had positively influenced their
career choice.

One hundred and eighty-two graduates (66%) had some
scientific production, of which 66 (36.3%) said that the
production was linked to the Trauma League.

Discussion

The Trauma Leagues in Brazil attract many medical stu-
dents to their activities, providing students with teaching,
research, and practical activities. In addition, a recent study
showed that students who attended the academic league
activities have significant greater knowledge of trauma
compared to non-members [17]. Thus, it was observed in
Brazil the capacity of the Trauma Leagues to bring the
students to their actions could be a way to attract new
general surgeons.

In recent years, numerous studies have demonstrated a
concerning drop in the interest of medical school graduates
in postgraduate residency training in general surgery.
Despite its importance and job opportunities, 10% of the
general surgery residency program spots remain unfulfilled
in the USA every year. The formation of general surgeons
faces a worldwide crisis [18-21]. Other countries, from
Canada to Brazil, face the same problem since in the last
15 years, and in 2008, the number of candidates was only
4.7% [22, 23]. Other countries such as Japan, Nigeria,
Switzerland, as well as countless other Western countries
undergo the same process of fall in the number of medical
students who seek the specialization in general surgery
[24-30]. In this study, it was observed that the frequency of
physicians who graduated and opted for the residence of
general surgery at major university in Brazil in the period
studied was 12.5%, corroborating the estimated global
prevalence of 12 to 15%.

However, it was observed that in the group of UTL
graduates this frequency by choice of surgical career
increased to 36.1% in the same period, showing that the
Trauma League has an impact factor to determine the
choice for the surgical career, with statistical significance
(p < 0.0001).

To understand the reasons for the decline in demand for
specialty in general surgery, several surveys investigated
the motivations to choose and do not choose general sur-
gery by medical students. The most cited factors that affect
choosing general surgery are as follows: no control over
one’s time, inadequate family time, insufficient leisure

time, income is not adequate for the level of commitment
and the amount of work, immediate effect of intervention
in general surgery, area of expertise is too narrow, differ-
ential skills underemphasized, limited interaction with
other physicians, and intellectual growth is limited
[31-35].

Controllable lifestyle, associated with the capacity to
have regular and predictable hours, was by 83% of men and
63% of woman as a factor in not choosing general surgery
and one of the most important factors considered in the
choosing of the specialty [32, 33, 36-38]. Medical students
frequently perceive surgeons as lacking adequate leisure
time, regular work schedule, control over their work day,
and limitations over stress [31-33].

The activities promoted by the Trauma Leagues in
Brazil are done in an extracurricular way and form part of
an overall parallel curriculum. The parallel curriculum has
become a routine among medical students in Brazil, as it
offers opportunities to learn the theory of certain subjects
and to practice practical activities to improve their medical
education [39-41]. The Trauma Leagues are genuinely
“made in Brazil” [42].

It is very important to explain the reasons why of the
2011 medical graduates at Unicamp, only 363 did the UTL.
Each year, through a selective process (tests and inter-
views), a maximum of 20 students per year are chosen to
ensure the smooth operation of the extracurricular activi-
ties. Thus, it would be very difficult to ensure proper
functioning of the Trauma League with all students of the
School of Medical Sciences. So this is one of the reasons
why 1648 students did not make the Trauma League. This
justifies the fact that we did not send the questionnaire to
all doctors graduated in medicine at Unicamp.

A Trauma League is an opportunity for a medical stu-
dent to get in touch earlier with the job of a surgeon and the
surgical environment. Studies have observed that early
exposure to positive role models and early involvement of
students in mentored externship and exposure to positive
role models is essential in affecting medical students to opt
for surgery [31, 43—45]. This study observed that more than
half of the students who chose general surgery at Univer-
sity of Campinas were members of the Trauma League,
several times more than the national rate.

In this study, another interesting fact to be shown is that
among the 268 UTL who answered the questionnaire,
55.6% said they had not considered the general surgery
career before joining the Trauma League. However, when
these students were distributed in two groups of surgeons
and non-surgeons, it became evident that for 73% of the
group of surgeons they already knew they wanted to do the
general surgery specialty. This fact may suggest that in the
group of surgeons they already knew the specialty they
wanted to do before joining the Trauma League, and when
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they participated in UTL, the activities promoted by the
Trauma League confirmed their intention to become sur-
geons. Some studies emphasize that the Trauma League
can lead to reflections, and a self-analysis on the aspects of
their personalities that may influence the choice of spe-
cialty, as well as the lifestyle that will follow profession-
ally, but at the time of decision by choice is exclusive to
each of the students [46, 47]. We must remember that
79.1% of the students confirmed that participation in the
league had importance in the choice.

Another factor influencing the students® opting for sur-
gery might be the moment in their career trajectory that
join the league. A study has observed that 14% of medical
students have made their specialty choice before entering
medical school, and an additional 41-45% of students
make their specialty choice before their third year of
medical school, period that students join the League [18].
Another information that corroborates is that about 50% of
medical students who choose general surgery as a career
and do not change their minds make this choice by the end
of the second year of school, before any clinical experi-
ences in surgery [40]. Other positive character of a Trauma
League that can influence the choice of general surgery is
the proximity between professors and medical students in
the activities of the League. The exposure to mentors
makes medical students to become more interested in
choosing general surgery as a specialty as well as contact
with the residents can also play an important role in the
choice for surgery [34, 48-52]. The activities in operating
room are other very interesting activities in a Trauma
League and can positively influence in the choice for
general surgery, since operative experiences during a
medical student’s clerkship may affect positively the
interest in surgery [53, 54].

However, it is very important to note that not everyone
who made the UTL chose to do general surgery residency,
since 232 students who made the UTL opted for other
specialties such as medical clinic, obstetrical gynecology,
and radiology, among others. This demonstrates that the
activities of the Trauma League make medical students
think about what they actually intend to do as medical
specialists [46].

Unfortunately, in Brazil, trauma teaching is viewed as
an option by most medical schools, when in fact it should
not be viewed as optional. Until the initial first 3 years of
medical graduation, there are few medical schools that
teach practical skills and promote internships that train
emergency and emergency care skills.

Recently, there was an update of the National Curricular
Guidelines for Medicine courses in Brazil, to improve the
training of the medical students [55]. The model of medical
training in Brazil is different from other countries. How-
ever, new training models should emphasize early contact

@ Springer

with patients [56]. In our opinion, trauma training should
be mandatory and start early.

Based on our experience of more than 20 years with the
Unicamp Trauma League, we believe that the key role of
the Trauma League in this context is to be an alternative,
complementary instrument, provided it is adequately
supervised by committed teachers, exposure to research
and other trauma-related activities. The UTL performs
important functions both in academic contexts and in
society as they carry out prevention activities, such as the
P.A.RR.T.Y. (Prevent Alcohol and Risk-Related Trauma in
Youth); Yellow May; Saving Lives; and simulations of
care for mass casualty incidents organized annually, which
reverts to education and quality service for the whole
society [57, 58].

Another important contribution made by the Trauma
League is that it offers medical students the possibility of
increasing scientific production by medical students,
regardless of their specialty, which can contribute to the
better training of medical students. Thus, the Trauma
Leagues must continue to stimulate their students in sci-
entific production [17].

The Trauma League provides students the opportunity to
learn about trauma and have more experience in practical
skills, becoming more prepared to take care of trauma
patients. To conclude, in our experience in Campinas,
Brazil, participation in Trauma League has been an effec-
tive strategy to encourage medical students to choose
general surgery as a career, since the number of surgeons
was five times more in the UTL group when compared to
the NUTL group, and approximately three times more
when compared to the frequency of all MDs graduating in
Unicamp who underwent general surgery in the period in
which it was studied.
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