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Abstract

Background: The study aims to examine whether the end of specialty in trauma surgery in 2003 influenced the
scientific productivity of the area in Brazil.

Methods: We identified and classified the manuscripts and their authors, from databases such as PubMed, Scielo

and Plataforma Lattes and sites like Google, in addition to the list of members of SBAIT, the sole society in Brazil to
congregate surgeons involved in trauma care in the country. We applied statistical tests to compare the periods of
1997-2003 and 2004-2010. We also analyzed the following variables: impact factor of journals in which manuscripts
were published, journals, regional origin of authors, time since graduation, and conducting post-doctorate abroad.

Results: We observed a significant increase in publication rates of the analyzed groups over the years. There was a
predominance of quantitative studies from the Southeast (especially the state of Sdo Paulo). More time elapsed
after graduation and the realization of postdoctoral studies abroad influenced the individual scientific productivity.

Conclusion: The number of articles published by authors from the area of trauma has been growing over the past

productivity in the area.

14 years in Brazil. The end of the specialty in trauma surgery in the country did not influence the scientific

Background
Brazil is an emerging economy and a member of the
“BRIC” countries, which also includes Russia, India and
China. Its research labor force and research and devel-
opment investment are rapidly expanding opening many
new possibilities in a diversifying research portfolio.
With around 85,000 papers published over a 5 year per-
iod (2003-2007), Brazil is responsible for 1.83% of the
world’s papers published in journals indexed by Thom-
son Reuters, the agency that regularly indexes over
10,000 scientific journals worldwide [1,2].

Along with the recent economic and scientific growth
of the country, the number of injuries has also grown to
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an astounding 130.000 deaths per year in Brazil with
over 300.000 victims suffering some sequelae. Most vic-
tims of trauma in Brazil are between 5 and 14 years of
age [2]. Not all is bad in Brazil that over the last decade,
Brazil experienced major improvements in this scenario
with the creation of stricter laws and changes in it’s traf-
fic code leading to notable reductions in interpersonal
violence and automobile crashes, which were the leading
causes of death [3-7].

Despite the overall growth in trauma, in 2003 the resi-
dency training in trauma surgery during a two years pro-
gram was abolished in Brazil. This change in our opinion,
lead to a reduction in the number of trained professionals
and academic exposure to this surgical specialty that
could reduce the impetus of doing more research on the
treatment of trauma disease. Therefore we hypothesized
that despite the overall scientific growth in Brazil, specifi-
cally in trauma, the termination of training in trauma
surgery would reduce the country scientific production
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in this area [8-10]. The objective of this study is to evalu-
ate the scientific productivity in trauma, comparing the
number of publications before and after the residency
training in trauma was terminated in 2003 in Brazil.

Methods

For the purpose of this study, academic production was
defined as the number of publications in “trauma”. The
University of Campinas (UNICAMP) Research Institu-
tional Ethics Board approved the study and the Sociedade
Brasileira de Atendimento Integrado ao Traumatizado
(SBAIT) gave us consent to do the study and access to
the list of all its members on December 2010.

SBAIT is the only society in Brazil to congregate sur-
geons dedicated to trauma care. The vast majority of
the Brazilian general surgeons committed to trauma,
with academic activities in trauma and holding a Uni-
versity appointment are members of SBAIT. It is not a
governmental agency, membership is voluntary and its
members are trained in general surgery and not in
orthopedics or neurosurgery that congregate under the
auspices of other Societies. The manuscripts published
by the SBAIT members are the best sample of Brazil’s
scientific production in the area of trauma.

After obtaining the list of all SBAIT members in Decem-
ber 2010, we identified all manuscripts they authored after
2003 (2004 to 2010). To determine whether any significant
changes occurred, we performed a similar search for the
same number of years, but prior to 2003, thus from 1997
to 2003. The manuscripts were retrieved from PubMed
(http://www.pubmed.com), Scielo (http://www.scielo.org),
the open-access online web curriculum vitae Plataforma
Lattes (http://www.lattes.cnpq.br) commonly used by
Brazilian investigators and a general search at Google
(http://www.google.com.br).

Data collection was performed in February 2011. The
manuscripts were classified as trauma when the focus
was clearly on this area, or otherwise as non-trauma.
For the few manuscript where the focus was uncertain,
the classification was decided by consensus. The manu-
scripts authored by more than one SBAIT member were
counted only once. Considering our goal of investigating
the scientific production in Brazil, the manuscripts
authored by SBAIT members that were done overseas
and published in non-Brazilian journals were excluded.
To evaluate the quality of the manuscripts and identify
the journals favored by the Brazilian investigators, we
gathered the name of the Journal, year of publication
and the Impact Factor (IF) as calculated by the Thomp-
son Web of Knowledge (Institute for Scientific Informa-
tion — ISI) [11].

The first analysis aimed at studying the variations in
the number of published papers before and after 2003,
the year residency in trauma surgery was abolished. To
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this end, we tabulated the number of all publications
and of all publications in trauma as well as the name of
the Journals and their yearly Impact Factor since 1997.
We then performed a simple comparison of the number
of publications before and after 2003 and the Impact
Factor of the journals.

To characterize the SBAIT members most successful in
publishing in trauma, the authors were separated accord-
ing to: 1. the place (state) of residence at the time of the
publication; 2. the number of publications; 3. year of gra-
duation from medical School and 4. whether they had
graduate studies overseas. The year of graduation and
overseas training was obtained from the open publicaly
available online web CV Plataforma Lattes (http://www.
lattes.cnpq.br). Next we analyzed the association between
years of graduation and number of publications, as well as
whether overseas training resulted in sustained increase in
scientific production. The papers published during the
overseas training were not included in the present analysis.

The statistical analysis used mean/median, standard
deviation and maximum/minimum values for the numeric
variables. The Spearman correlation was used to analyze
the variation in the total number of publications, year of
publication and Impact Factor. Linear regression analysis
was used to estimate the association of the total number
of publications, while the Mann-Whitney test was used to
compare publications between the two study periods
(before and after 2003). Due to the sample size and lack of
normal distribution, the Kruskal-Wallis test was used to
analyze time from graduation from medical School. Pear-
son qui-square and the exact Fisher test were used for
values below 5. Significance was determined to be of 5%
(p<.05) and SAS for Windows was used (version 9.1.3.
SAS Institute Inc, 2002-2003, Cary, NC, USA).

Results

In December 2010 SBAIT had a total of 320 members,
which consists of the group of surgeons analyzed in the
present study. Of these 320 surgeons, 104 (32.5%) pub-
lished a total of 627 original papers in all areas of knowl-
edge, of which 178 were in trauma. Considering only the
work developed and published in Brazil, there were a total
of 571 papers, of which 160 were in trauma. These 160
trauma papers were authored by a total of 52 surgeons, all
SBAIT members.

We found a significant correlation between the year of
publication and the overall number of publications (r =
0.89890, p = 0.001), the number of publications in
trauma (r = 0, 65560, p =0.0109) as well as the number of
papers in trauma published in journals with any impact
factor (r = 0.60824, p =0.0210). This analysis reveals a
continuing and significant increase in publication rates of
the analyzed groups over the years (Figure 1). Graphs 1A
(Straight regression: Y = -7995.23 +01.04 X, P <0.001),
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Figure 1 1A: Overall number of publications; 1B: number of publications in trauma;1C: number of publications in trauma in journals with any

1B (Straight regression: Y=-1494.50 + 0.75 X, P = 0.004)
and 1C (Straight regression: Y=-71.96 00:49 + X, P =
0.029) disclose the linear regression analysis and the
association between the year of publication and total
number of publications and the trend towards an
increased number of publications.

The comparative analysis between the periods before
(1997 to 2003) and after 2003 (2004 to 2010) showed a
statistically significant difference only on the overall num-
ber of publications, which was higher after 2003
(p = 0.006). The total number of publications in trauma
(p = 0.196) and trauma in journals with impact factor (p =
0.245) was not statistically different. No statistically signifi-
cant difference was found on the year of publication and
impact factor of journals published (p = 0.3683), the study
of linear trend between years and the impact factor by lin-
ear regression (p = 0.510) and comparison of the impact
factor among two periods (p = 0.477).

Table 1 show the list of top 10 journals in the world
that have published Brazilian papers in trauma.

Table 2 shows the regional distribution of the SBAIT
members with publications in trauma between 1997 and
2010.

The Southeastern region of Brazil had 160 surgeons
that were members of SBAIT in December 2010. Of

these, 101 were from Sao Paulo state, 45 had published
at least 1 paper and 30 had authored papers in trauma.
Sao Paulo state had the highest number of publications
in Brazil. Compared to the other states, Sao Paulo had
significantly more SBAIT members with publications
(p =0.002) and more publications per author in trauma
(p = 0.003). When the two periods were compared, the
number of publications from Sao Paulo continued to be

Table 1 List of top 10 journals that have published
Brazilian papers in trauma.

Journal Number of
papers

Revista do Colégio Brasileiro de Cirurgides 54

Journal of Trauma 16

Revista da Associacdo Medica Brasileira 15

Acta Cirdrgica Brasileira 12

Injury - International Journal of the Care of the 7

Injured

Revista do Hospital das Clinicas
World Journal of Emergency Surgery
Revista de Saude Publica

Jornal Vascular Brasileiro

w w w M O

Sao Paulo Medical Journal
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Table 2 SBAIT member distributions by region and
publication.

Region Total of members Published Published on trauma
Southeast 160 66 35
Northeast 64 1 4
South 46 16 9
North 37 8 4
Midwest 13 3 0

significantly higher (p = 0.003). Of the 160 papers pub-
lished, 52 were authored by surgeons from Sao Paulo.
The same was observed with trauma publications
authored by 30 (57.7%) surgeons from the State of Sao
Paulo. About % of the authors from Sao Paulo (12 or
23%) published more than five papers in this period.
Figure 2 shows the distribution of the 52 authors by
number of papers published in trauma.

The number of years from graduation from medical
school of the 104 SBAIT members authoring papers in
Brazil on all topics over the study period was of 22.4
years, varying from 1 to 49 years. Table 3 shows the
number of years since graduation for the 104 authors.
Statistical analysis revealed significant correlation
between the elapsed time after graduation and the num-
ber of publications of each author in trauma, the authors
show that with more time graduation held the largest
number of published studies (p =0.0373).

Of the 320 SBAIT members in December 2010, 10 had
post-doctoral training overseas: 6 in the United States, 1 in
Canada, 1 in both the United States and Canada, 1 in
France and 1 in Germany. There was a significant differ-
ence between the number of publications by these 10 sur-
geons and the 94 other ones on the number of
publications in Brazil and overseas (p <0.001; p <0.001
respectively) (Table 4).

Discussion
This study is important because is the first to examine
the scientific contribution of an emerging country in

Authors

. N B N

las 6al0

11a15 16a20 21a25 26a30

Trauma papers

Figure 2 Number of papers in trauma per authors.
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trauma. Overall the number of publications undertaken
and supported by Brazilian continuously grew over the
last 14 years (Figure 1A, 1BA, 1C). This increase,
demonstrated in Figure 1A, paralleled the trend in
scientific production in surgery over the last decade
demonstrated by Heldwein et al [2]. Possible explana-
tions for this increase may be inputed to increasing
funding for research by the Brazilian government, parti-
cularly the Ministry of Health that over the last decade
increased the opportunities for international exchange
and dissemination of Internet use [2,12,13].

The number of publications devoted to trauma, ana-
lyzed as a whole and also in relation to the proportion
published in journals with impact factor, followed the
increased productivity of Brazilian researchers, showing
that the production has grown not only in absolute num-
bers, but also in quality [2,14]. Thus, the end of residency
in trauma surgery in Brazil did not seem to have affected
the scientific development of the area nor the enthusiasm
of the authors [8,9,15]. The sustained growth may be
explained by the greater diffusion of courses such as the
Advanced Trauma Life Support (ATLS) and scientific
events throughout the country, which also grew enor-
mously over the last decade (results not shown). We con-
sider that the greater involvement of professionals in
trauma is very welcome in our country, given the increas-
ing numbers of motor vehicle collisions and domestic
violence. According to the Information System (SIM),
which collects national data, the period comprising the
years 1998 and 2008, the total number of homicides rose
from 41,950 to 50,113 (an increase of 17.8%, higher than
the population growth of 17.2% over the same period,
despite the disarmament policies developed mainly from
2004), and deaths from traffic crashes increased from
30,994 to 39,211 (an increase of 20.8%, also higher popu-
lation growth, despite the enactment of the last Traffic
Code in 1997 which led to a decrease in the quantity of
violence, but in absolute terms, lasted only three years -
1997 to 2000) [4,6,7,16-19].

In this study, we chose not to analyze the quality of stu-
dies, which could be done by analyzing the number of
times they were actually cited. We still performed an eva-
luation of the quality when we analyzed the impact factor
of the journals that published the studies. We opted for
the impact factor, since it provides a global assessment of
the insertion of Brazilian investigators in the national and
international setting of scientific publications. It is impor-
tant to mention that no single parameters is ideal for
determining the quality of publications since high-impact
journals can still publish low impact studies [16,20].

Zhi Li et al. [20] analyzed the characteristics of publica-
tions in urgent and emergency care by Chinese authors.
He reported that over a period of 10 years 932 studies
were published and the number of publications grew
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Table 3 Number of years from graduation from medical schools and number of publications.

Time of graduation Number of authors

Average general publications

Average numbers of publications in trauma

< 5 years 5 22 06
6 — 10 years 11 2.2 03
11 - 15 years 6 13 0,7
16 - 20 years 23 10,9 3.6
21 - 25 years 18 3.6 14
26 - 30 years 19 8,6 2,0
31 - 35 years 14 78 16

> 35 years 8 238 89

over the years. The Journal of Trauma was used the most
by the authors surveyed. When he analyzed the 18 major
journals specialized in trauma, this author found that the
United States (from 1999 to 2008) was the country with
the highest number of publication in trauma with 9956
articles. It was followed by Germany, Britain, France and
Japan, with 2668, 2460, 1301 and 998 publications each.
Despite many major differences that which prevent a rea-
sonable comparison, our study shows that Brazilian sur-
geons published less than the countries described above
with 160 publications in 38 journals. However we must
also consider that significant social, cultural, economical
and scientific differences between Brazil and the other
countries. Under this perspective, we think that the num-
ber of publications by Brazilian surgeons is encouraging
particularly when one considers the continuous growth
remains significant, especially considering the scientific
context of the country.

The Journal of the Brazilian College of Surgeons (Revista
do Colegio Brasileiro de Cirurgioes) was the journal with
the largest number of publications by Brazilian surgeons
including trauma papers. The JBCS is published bimonthly
and was founded in 1930 by the Brazilian College of Sur-
geons. The non-Brazilian with the largest number of pub-
lications was the Journal of Trauma, founded in 1961 and
specialized in trauma and emergency surgery (Table 1). In
the Chinese study by Zhi Li et al. [20] the Journal of
Trauma was also the one that published most Chinese
papers.

The southeast region of Brazil has the highest popula-
tion density in the country, housing 42% of the Brazilian
population. The State of Sdo Paulo alone is home to
about 50% of all the southeast population and 55% of all
the SBAIT members living in the southeast region. Sao

Paulo has the largest Gross Domestic Product (GDP) of
the country [21,22], the largest vehicle fleet and rate of
urbanization, all social factors that are directly related to
the leading causes of death from trauma: motor vehicle
collisions and homicides [3]. The southeast has five of
the largest universities in the country resulting in the
State of Sao Paulo alone producing 38% of all Brazilian
publications and in 2008, 1.83% of all publications in
the world [1,2,13].

Our results demonstrate that after Sao Paulo Minas
Gerais, Rio Grande do Sul and Parana are the ones with
the largest number of publications in general surgery.

Despite the observed growth in research we observed,
the number of publications being done in Brazil remain
small [1,23]. The Coordination for the Improvement of
Higher Education Personnel (CAPES) recently reported
that more than 50% of all dissertations and doctoral the-
sis made in Brazil are not published, a fact that can make
the country invisible to the scientific community [24,25].

Another interesting finding of the present study is that
% of the authors (76.9%) published up to five papers, 1/6
(17.3%) 6 to 20 papers and 1/20 (5.76%) published 26 to
30 papers. The group of surgeons that were SBAIT mem-
bers in 2010 that published studies is small but consider-
able 16.3%. Seniority, measured in this study as years
from graduation, correlated with scientific productivity:
those with the highest number of publications were also
the most seniors, especially those with more than 35
years since graduation. If 3 of the 8 investigators with
more than 35 years since graduation were excluded from
the analysis, the average number of publications would
be much lower (7.2 for all publications and 1.4 for
trauma) and the most productive group would consist of
those between 16 and 20 years of graduation.

Table 4 SBAIT members with post-doctoral training overseas and number of publications.

Post doctorate at Number of years since

Number of papers published during overseas post-

Number of papers published

exterior graduation doctoral training in Brazil
No = 94 1-49 - 1-56

(Average: 22,2) (Total: 520; Average: 5,6)
Yes = 10 17 -33 0-6 3-86

(

Average: 24,3)

(Total: 17; Average: 34)

(Total: 249; Average: 24,9)
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Our study also shows the significant and positive influ-
ence of post-doctoral training overseas on scientific pub-
lications. Of the 104 authors, only 10 had post doctoral
training overseas but their a average number of publica-
tions was 4.4 times higher than the others. These results
are in agreement with the work of other authors [24,25].
Such training foster collaboration between institutions
and investigators and reinforce the importance of pro-
moting such training, promoting cooperation between
institutions, evolution of organizations, and development
of scientific production [24,25].

Conclusion

The number of papers published in Brazilian journals by
Brazilian surgeons in surgery and trauma has experienced
a linear growth over the past 14 years. We were unable to
identify any evidence that the end of residency in trauma
surgery in Brazil negatively influenced the scientific
production in this area. The main characteristics of the
Brazilian surgeons that write papers in trauma can be
described as someone that lives in the southeast of Brazil,
most likely in the State of Sdo Paulo and graduated from
medical school more than 16 years ago. The observed
growth in the number of publications parallels the eco-
nomic growth of the country and the investments made
by the Brazilian government in research and develop-
ment over recent years. New possibilities of research in
this area of knowledge can be offered, with options for
expansion of partnership and international cooperation
for the development of science. Our study suggests that
the scientific growth in this specific area of surgery
(trauma) is more likely the result of an overall growth in
research and development and less due to specific growth
in trauma as can be attested by the fact that the end of
the residency program in trauma surgery in 2003 had no
apparent effect in the number of publications in trauma.
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