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ABSTRACT
Background. Clinical research has been part of the orthopedic
residents’ training program over the past 27 years of the
Department of Orthopedics, Philippine General Hospital. The
purpose of the present study was to determine the levels of
evidence in the researches done by orthopedic residents in
training from January 1983 to December 2010.

Methods. The authors reviewed all completed research
performed by the department’s orthopedic residents in training
from January 1983 to December 31, 2010. The exclusion criteria
for the study were as follows: review articles, research articles
whose full texts were not available and those research articles in
which consultants were primary authors. The research articles
were scored according to the level of evidence proposed by the
Journal of Bone and Joint Surgery (American Volume), and were
categorized according to decade: 1980s, 1990s, and 2000s.

Results. A total of 224 research articles were retrieved and
reviewed. There were no Level | studies performed in the
department by the residents since 1983. There was a significant
increase in the number of Level Il and Level Il studies from the
1980s to the 2000s (p=0.0001). The Hand Section had the
highest number of Level Il studies 8.6% (3 out of 35) while the
Adult Section had the highest number of Level lll studies at 21%
(11 out of 53). The Pediatric Section had the highest number of
Level IV studies at 91% (30 out of 33).

Conclusion. The level of evidence in research conducted by the
orthopedic residents in training of the Department of
Orthopedics, Philippine General Hospital has improved
significantly in the past 27 years.
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Introduction

The level of evidence in clinical research was proposed
by Sackett' in 1986. The Journal of Bone and Joint Surgery
American has adopted the levels of evidence for considering
research for publication? (Table 1). The popularity of
evidence-based medicine in recent years has made clinicians
base their clinical practice to Level I studies or randomized
controlled trials. However, in a surgical field such as
orthopedics, such studies are not common. A study on the
levels of evidence in orthopedic journals showed that only
32% were Level I and Level II studies compared with 68%
that were Level III and Level IV studies® and that higher
levels of evidence in major orthopedic journals are lacking.*
The current study also showed that higher impact journals
will tend to accept more Level I and Level II studies.

Few studies have reported levels of evidence in research
conducted by orthopedic residents in training. However, one
study showed that the knowledge of orthopedic residents
regarding the classification of studies according to levels of
evidence was lacking and that residents need to be better
educated on this aspect during residency.’ The hierarchy of
the level of evidence in orthopedic research will enable
residents-in-training to be guided on the best available
evidence in orthopedic care. This will in turn guide them as
orthopedists in managing their patients.

The Department of Orthopedics of the Philippine
General Hospital started its residency program in 1971, and
started to require residents in training to produce clinical or
basic science researches as part of its training program in
1983. The department was divided into five sections: Adult,
Hand and Microsurgery, Pediatric Orthopedics, Spine, and
Trauma. The division was intended to strengthen the
subspecialties by assigning consultants to manage their areas
of expertise. This was also done in such a way to easily
compile cohorts within a small group of consultants for
research purposes. Residents with interest in certain
conditions were under the guidance of consultants to work
on topics under that section.

Since research production was one of the requirements
for graduation in the orthopedic residency program,
orthopedic residents have produced a number of research
articles under the tutelage of consultant orthopedic surgeons
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who serve as secondary authors. As a training institution,
there is a need to evaluate the level of clinical research
produced through the years. The purpose of this study was
to determine the levels of evidence in the research conducted
by orthopedic residents in training from its inception in
January 1983 to December 2010.

Methods

All completed research conducted by orthopedic
residents in training from January 1983 to December 2010
were retrieved from the department archives and reviewed.
The following were excluded from analysis: review articles,
incomplete research, research articles whose full texts were
not available and those research articles in which consultants
were primary authors. All research articles were identified
through annual department reports and a compilation of
research through the years made by the department and by
the hospital. The search was limited to available articles
compiled in the research archives. After reviewing the
original full text articles, a data extraction sheet was made
specifically for this study. The research articles were then
categorized into levels of evidence? to the decade when it
was completed (1980s (1983-1989), 1990s (1990-1999) and
2000s (2000-2010)), and to the section in which the research
was conducted. The original full text articles were
independently reviewed by the three authors.

Table 1. Levels of evidence in clinical research

Level of Evidence in Orthopedic Residents Research

The following data was extracted: Authors, year of
production, section where the research was conducted,
study type/design, and the level of evidence of the research
article® Once completed, any disagreements in the data
gathered by the review authors were resolved by consensus.
The final level of evidence for a particular paper was
decided upon by the most senior author.

Statistical and Data Analysis

All data were encoded in Microsoft Excel XP 2003 and
analyzed with STATA v10 (Houston, TX) statistical software.
Results were expressed as percentages and a chi-square test
was used to determine significant differences between two
groups. In cases where more than two groups were
compared, Kruskall-wallis test was used. A p-value of <0.05
was considered significant for all statistical tests.

Results

From 1983 to 2010, there were a total of 446 papers
reported finished by the residents. A total of 224 full text
research articles were able to fulfill the inclusion criteria and
were available for review. There were a total of 111 articles
in the 80s, 50 articles in the 90s and 63 articles for the 2000s
(Table 2). The total number of articles that were included in
this study was expressed as a percentage of the total number
of articles included in that decade (Table 2). There were no

Therapeutic Studies

Prognostic Studies

Economic and Decision
Analysis

Diagnostic Studies

Level I -High Quality RCT! -High quality prospective study( > -Testing of previously developed -Sensible costs and
-SR? of Level I studies 80% follow-up) diagnostic criteria in series of alternative; multi-way
-SR of Level I studies consecutive patients (with sensitivity analysis.
universally applied reference -SR of level I studies
“gold” standard)
-SR of Level I studies
Level IT -Lesser Quality RCT (eg. <80% -Retrospective Study -Development of a diagnostic -Sensible costs and
follow-up no blinding, or improper  -Lesser quality prospective study criteria (with a universally alternatives (limited studies);
randomization) (eg. <80% follow-up enrolled at applied reference “gold multiway sensitivity analyses
-SR of Level II studies or Level I different time points) standard”) -SR of level II studies
studies with Inconsistent results -untreated controls from an RCT -SR of level II studies
-Prospective comparative Study -SR of level II studies
Level III -Case-Control Study -Case-control Study -Study of non-consecutive -Analyses based on limited
-Retrospective comparative study patients (without consistently alternatives and costs; poor
-SR of level III studies reference) estimates
-SR of level III studies -SR of level III studies
Level IV Case Series Case Series Case-Control Study No sensitivity analysis
Poor reference standard
Level V Expert Opinion Expert Opinion Expert Opinion Expert Opinion
! RCT-Randomized controlled Trials; ?SR-Systematic Review
Table 2. Level of evidence of researches conducted by orthopedic residents, by Decade
Level of Evidence 1980s 1990s 2000s TOTAL
Level I 0/111(0%) 0/50 (0%) 0/63 (0%) 0/224
Level II 1/111(0.9%) 1/50 (2%) 4/63 (6.3%) 6/224 (3%)
Level III 11/111(9.9%) 3/50 (6%) 17/63 (27%) 31/224 (14%)
Level IV 95/111 (85.6%) 32/50 (64%) 30/63 (48%) 157/224(70%)
Level V 0/111(0%) 0/50 0/63 0/224
Basic Science 4/111 (3.6%) 14/50 (28%) 12/63 (19%) 30/224 (13%)
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Table 3. Level of evidence of research conducted, by Section

Hand Trauma Pedia Adult Spine MultiSection TOTAL

Level I 0 0 0 0 0 0 0

Level II 3 (8.6%) 2 (4.3%) 1(3%) 0 (0%) 0 (0%) 0 (0%) 6

Level IIT 4 (11.4%) 5 (10.9%) 1 (3%) 11(21%) 4 (17%) 6 (18%) 31
Level IV 23 (65.7%) 36 (78.3%) 30 (91%) 37(70%) 17 (71%) 14 (42%) 157
Level V 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0

Basic Science 5 (14.3%) 3(6.5%) 1 (3%) 5 (9%) 3 (12%) 13 (40%) 30
TOTAL 35 46 33 53 24 33 224

Level I studies performed in the department by the residents
since 1983. There was a significant increase in the number of
Level II studies from 0.9% (1 out of 111) in the 80s to 6.3% (4
out of 63) in the 2000s. There was also an increase in Level III
studies from 9.9% (11 out of 111) in the 80s to 27% (17 out of
63) in the 2000s. This was significant (p = 0.0001). There was
also a significant decrease in the number of Level IV studies
from 85.6% (95 out of 111) in the 80s to 48% (30 out of 63) in
the 2000s. The average level of evidence slightly improved
from 3.9 in the 80s to 3.5 in the 2000s. Basic science research
increased from 3.6 % (4 out of 111) in the 80s to 19% (12 out
of 63) in the 2000s.

The Hand Section had the highest number of Level II
studies at 8.6% (3 out of 35) followed by the Trauma (4.3%)
and Pediatric Orthopedics Sections (3%). The Adult Section
had the highest number of Level III studies at 21% (11 out of
53) followed by the Spine Section. The Pediatric section had
the highest number of Level IV studies at 91% (30 out of 33)
(Table 3).

We also analyzed research production by section
through the decades. The Hand section was the only section
that increased its research production from the 1980s to
2000s, based on the articles retrieved (Table 4).

Table 4. Researches by Section by Decade done by residents
in training

Section 1980s 1990s 2000s
Hand 9 7 19
Trauma 29 7 10
Pediatrics 20 8 5
Adult 32 4 17
Spine 15 3 6
MultiSection! 6 21 6

! MultiSection: More than two sections were involved in the research

Discussion

The present study showed an increase in the level of
evidence in research conducted by orthopedic residents in
training for the Department of Orthopedics. At present, we
are not aware of any other study investigating the level of
evidence in research conducted by orthopedic residents in
training through the years. This step will enable the
department to examine its role in increasing the level of
evidence and quality of research conducted by their
residents. Although the quality of research is influenced by

several factors, the significant percentage increase in Level II
and Level III papers represents improvement in how
research is conducted. Level II papers surged in the last
decade, influenced by an understanding of ways to design
randomized trials without affecting the integrity and ethics
of patient management. Another potential factor was the
restructuring of the residency research process in 2004 where
residents were given two years instead of one year to finish
their research. We also note that around 2002-2004, formal
research workshops and didactics on clinical research were
instituted by the research committee to enable residents to
understand the process of research production from protocol
formation to implementation and writing.
Although it decreased the number of finished papers per
year, it gave more time for quality research papers to be
produced. Better collection of cases has also shifted papers
from case reports which were quite common in the 1980s to
at least case series, which made case reports almost non-
existent in the 2000s. However, case reports will remain an
integral part of research, were never discouraged and were
continually conducted outside the requirements of residency
training.

The lack of Level I papers produced in the department
reflects the general trend in the surgical community.® Aside
from the difficulty in designing and producing good quality
randomized trials in the surgical field, it takes a long time to
finish recruitment, and data collection usually needs to
continue beyond the tenure of an orthopedic resident. A
large concentration of research was still in general
orthopedics, specifically on adult and trauma orthopedics.
This reflects the common conditions encountered in the
department and the bulk of cases being seen by the
residents. However, by the 2000s, we saw an increase in the
number of research produced by the Hand Section, such that
it was the only section which increased its research
production since the 1980s. However, this was limited to the
number of articles retrieved by the authors.

Research can be improved by establishing a well-
designed and user-friendly database of common conditions
seen in the department. This will allow comprehensive and
accurate collection of data for future use. With regard to
time, the best set-up is still a consultant-initiated and
managed research, which is not bound by the years of
residency. Level I studies were not conducted in the past 30

research
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years by residents-in-training. Among the obstacles that
were cited in literature was the inclusion of sham procedures
in surgery.” However, some clinicians believe that with
proper design, a randomized trial with sham control is
possible.?

Most, if not all orthopedic residents when they start
their residency program will have at least some exposure to
research. Publication prior to entry to the residency program
by an incoming resident in the department is almost
nonexistent. This is in contrast to a study conducted by the
American Association of Medical Colleges in 2006, wherein
most of the applicants accepted in orthopedic residency
programs had at least one publication.’

The papers included in the study were limited to the
available printed copies in the department archive. The 50%
accrual rate was very low and was a major limitation of this
study. Although we had 224 articles for review, the addition
of the other 50% could have given us a better picture of the
current level of evidence of research conducted by residents-
in-training.  Another limitation of the study was the
assessment of the authors on the level of evidence for each
research paper reviewed. Although consensus was required
to decide on the appropriate level, two studies have shown
that the experience of the reviewer did not change the
scoring of an article regarding its level of evidence if the
level of evidence table? was available at the time of review,
which the present authors followed at the time of the
review. 10

Research forms the bedrock on which knowledge in
clinical training and treatment lies. It will continue to evolve
and provide orthopedists the best possible evidence to treat
their patients. This is after all the ultimate goal of any
clinician. The present study showed a significant shift
towards level III and IV evidence in residents’ research over
the past three decades and there is a need to improve this.
Most of the researches produced by residents provided
Level IV evidence. The level of evidence in such studies may

Level of Evidence in Orthopedic Residents Research

be improved by including a control group, thus increasing
the level of evidence to Level IIL.°

In summary, there is a need to improve the level of
evidence in research being conducted by orthopedic
residents in training. A structured program in research
where residents in training will be provided with the added
knowledge on the anatomy and physiology of research will
certainly help. We envision a future in which orthopedic
residents in training will conduct research producing higher
levels of evidence.
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