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A B S T R A C T

Journal club article review is an integral aspect of graduate medical education. A structured review instrument
(SRI) is a checklist form that serves to guide through critical appraisal of the literature. The goal of this study was
to objectively evaluate the effect of an SRI on journal critical appraisal in foot and ankle residency programs. A pro-
spective study evaluated resident critical appraisal of journal club articles at 2 residency sites. Baseline resident
critical appraisal scores were obtained the first 5 months of the academic year. The SRI form was then imple-
mented into journal club sessions starting the sixth month until the end of the academic year. Resident critical
appraisal scores were then compared. The use of SRI significantly improved resident scores compared with pre-
SRI assessment scores (p < .001). The SRI tool is easily implemented and makes measurable improvement in resi-
dent critical appraisal of the reviewed literature. The use of an SRI tool should be considered in all residency pro-
grams to improve resident critical appraisal skills. Further study is warranted to determine specific competencies
in which SRI provide the most benefit.
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Journal club (JC) article reviews are a commonly used format for
instruction in critical appraisal of the medical literature. JC reviews
have been used both to encourage physicians to keep current with new
advances and to teach research design and analysis. A structured review
instrument (SRI) is a checklist or form used to guide the reader through
the critical appraisal of a research article. Several authors have
described and recommended checklist-based systems to aid residents
in analyzing methods and experimental design, use of statistics, data,
and conclusions (1−5). The benefit of an SRI in emergencymedicine res-
idencies found an increase in resident satisfaction and improved the
perceived educational value of JC without increasing resident workload
or decreasing attendance (2); thus, the SRI can be used to evaluate a res-
idents knowledge acquisition and to assess the effect of the JC on the
overall educational training program (2,6−9).
One recent study defined the role of the JC in the podiatric foot and
ankle surgical residency programs (10); however, that study did not
assess the utility and potential benefit of an SRI. The purpose of this
investigation was to objectively determine whether the use of an SRI to
guide residents in their critical review of journal articles improves the
participants’ understanding of the report. We hypothesized that use of
an SRI would result in greater critical appraisal of an article
under review, in comparison to critical appraisal measured before use
of the SRI.
Materials and Methods

Institutional review board exemption (OhioHealth Grant Medical Center, Columbus,
OH) approval was obtained to perform a prospective study evaluating the effect of an SRI
for resident JCs at 2 training programs in which regular JCs were already a component of
the training programs. The 2 programs were Grant Medical Center (GMC), Columbus, OH,
and the Penn Presbyterian Medical Center (PPMC), Philadelphia, PA. GMC conducts one,
1-hour JC session once per month, during which they discuss 3 to 4 articles per session,
whereas PPMC conducts 2 to three 1-hour JC sessions per month, during which they dis-
cuss 1 article per session. Two of the study investigators conducted the assessments at
each study site (M.R. at GMC and M.Y. at PPMC). At the start of the 2017 academic year,
residents enrolled in the participating residency programs were administered a
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Fig. 1. Demographic survey of participating programs.
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demographics survey (Fig. 1). This survey was used to compare intrinsic differences
between the 2 programs, such as research experience or average postgraduate year. The
JC participants were deidentified throughout the data collection process and given an
alphanumeric reference number that was used to code all of the evaluations.

The residents at both institutions were administered a Journal Critical Appraisal
Assessment Form (JCAAF) (Fig. 2) for each JC session. This was done immediately before
the JC session, and then again after independent review of the journal articles. There was
no crossover of articles between the 2 locations. Each JCAAF was composed of questions
about the articles assigned for the JC session, and every assessment asked if the resident
had read the article before commencement of the JC session. The questions were format-
ted as multiple choice, true or false, or short answer. The questions aimed to evaluate
reader critical appraisal of the hypothesis described in the report, study design and meth-
odology, statistical analyses, results, author-stated conclusions, and limitations of the
investigation as described by the authors. The JCAAF was administered in association
with and before each JC session.

During the first 5 months of the academic year, the JCAAF was administered to assess
JC participant performance with the programmatic status quo in effect. From the sixth to
tenth months, the SRI (Fig. 3) was implemented into each program’s JC process. The
investigators (E.S. and M.Y.) conducted a brief (approximately 15 minutes) training ses-
sion at the beginning of the sixth month to describe the hypothesized rationale for and
the use of the SRI. After the training session, the SRIs were distributed in conjunction
with the JC articles to be reviewed in the JC sessions conducted over the ensuing
5 months. Residents were encouraged to use the SRI to assist them in critically appraising
the articles prior to the scheduled JC sessions. The scores are categorized into 4 Assess-
ment Quadrants. The first (1), from the first 2 months of the observation period, were
used as baseline measurements (months 1 and 2); those for the second 3 months (2)
were used to measure resident growth as a result of practice and participation in a regu-
larly scheduled JC (months 3 through 5); those for the first 3 months (3) following distri-
bution of the SRI were considered a “learning period” in regard to use of the SRI (months
6 through 8); and those for the final 3 months (4) were considered the “SRI-JC period” in
regard to the regular use of the SRI (months 9 through 11) (Table 1). These time segments
were chosen to analyze and measure whether the results are a function of the SRI versus
learned behavior over time.

Journal critical appraisal and the ability to critically appraise the articles under review
were assessed using the JCAAF, and answer keys were designed by the investigators for
each article appraised during the JC sessions. The assessments were collected before the
start of the JC session and then graded by a single reviewer at each study site (M.R. at
GMC, M.Y. at PPMC). The data were collected and managed using Research Electronic
Data Capture (available at: https://redcap.vanderbilt.edu/) electronic data capture tools
(11). Research Electronic Data Capture is a secure, web-based application designed to
support data capture for research studies. It provides an interface for data entry, audit
trails for tracking data manipulation and export procedures, automated export proce-
dures for data downloads to common statistical packages, and procedures for importing
data from external sources. Close-ended questions were scored using an answer key. The
assessors (M.R. and M.Y.) were trained to grade open-ended questions using “keywords”
that were assigned to each question and points used to score the participants perfor-
mance were outlined in the answer key for each article under review.
Statistical Analyses

The main outcome of the study was the changes in participant JC critical appraisal
and critical appraisal scores before use of the SRI and then after the instrument was put
into use at the 2 foot and ankle surgical training programs. The demographic and program
characteristics were described in statistical terms for both programs overall and sepa-
rately. Categorical variables were reported as frequencies and percentages and continu-
ous variables as medians and interquartile ranges. The mean score was calculated for
each segment of the observation period (months 1 and 2, baseline; months 3 through 5,
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Fig. 2. Journal critical appraisal assessment tool.
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Fig. 2. (Continued)
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Fig. 2. (Continued)

924 E. So et al. / The Journal of Foot & Ankle Surgery 58 (2019) 920−929
regular JC participation; months 6 through 8, SRI learning period; months 9 through 11,
SRI-JC period) for each resident participant. If a resident missed 1 or 2 months during any
distinct time period, then the average of the remaining month within each time segment
was used. The differences in critical appraisal between the different time segments of the
observation period were assessed using Wilcoxon matched-pair signed-rank test, and a
p value ≤ .05 was considered statistically significant. The statistical analyses were com-
pleted using SAS Enterprise Guide, version 7.1 (SAS Institute, Cary, NC). Statistical analy-
ses were performed by a biostatistician.
Results

There were total of 27 foot and ankle surgery residents, 11 (40.74%)
from GMC and 16 (59.2%) from PPMC. Of the 27 residents, 25 (92.6%)
were assessed at baseline before the start of the first JC session. Overall,
24 (88.9%) residents underwent final assessment during the post-SRI JC
period. Resident participants with missing critical appraisal scores were
not excluded from the analysis. The demographic and program charac-
teristics of the participating residents are described in Table 2. Overall,
a greater proportion of the residents in both programs were male
(74.1%). All of the residents had some level of JC experience before par-
ticipating in the study. The monthly change in pre-JC critical appraisal
scores without and with the SRI are plotted in Fig. 4. The baseline, pre-
SRI, and SRI learning period median scores between GMC and PPMC
were statistically significant (p = .002, p ≤ .001, and p = .001, respec-
tively). The mean pre-JC critical appraisal scores for assessment quad-
rants overall and by residency program are described in Table 3.
Comparison of critical appraisal scores between assessment quadrants
is described in Table 4. The introduction of the SRI was associated with
a statistically significant increase in post-SRI JC critical appraisal scores
compared with pre-SRI critical appraisal scores (p < .001) (Table 4). The
introduction of the SRI was associated with a statistically significant
increase in the learning curve period of post-SRI JC critical appraisal
scores compared with pre-SRI JC appraisal scores (p = .039). Continued
use of SRI did not affect pre-JC critical appraisal scores as evidenced
from comparison of scores between the SRI learning period and post-
SRI implementation assessment period (p = .245) (Table 4).

Discussion

JC article review is an important aspect of graduate medical educa-
tion. Its use as an academic training tool is ubiquitous across various
medical specialties (12−17). Despite the established role of JCs, the opti-
mal curriculum has yet to be established. In 1 report in foot and ankle



Fig. 3. Structured review instrument.
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Fig. 3. (Continued)

Table 1
Schematic of the 4 statistical subsets into assessment quadrants

Time Frame SRI Status Assessment Quadrant Outcomes Measurement

A: Months 1−2 Preintervention Baseline measurement NA
B: Months 3−5 Preintervention Improvement resulting from journal

club practice/participation
A vs B

C: Months 6−8 Postintervention SRI learning period NA
D: Months 9−11 Postintervention Improvement resulting from

SRI implementation
B vs C vs D

Abbreviations: NA, not available; SRI, structured review instrument.
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Table 2
Demographic characteristics of the respondents, overall and by program

Overall
(N = 27)

Grant Medical Center
(n = 11)

Penn Presbyterian
(n = 16)

p Value*

Gender, n (%)
Male 20 (74.1) 9 (81.8) 11 (68.7) .662
Female 7 (25.9) 2 (18.2) 5 (31.2)

PGY level, n (%)
PGY-1 9 (33.3) 5 (45.4) 4 (25.0)
PGY-2 8 (29.6) 4 (36.4) 4 (25.0) .264
PGY-3 6 (22.2) 2 (18.2) 4 (25.0)
PGY-4 4 (14.8) − 4 (25.0)

Level of journal club experience
Never participated, n (%)y − − −
Participated previously, n (%)y 16 (59.3) 11 (100) 5 (31.2) <.001
Led journal club previously, n (%)y 16 (59.3) 4 (36.4) 12 (75.0) .061
Level of clinical or biomedical research experience, n (%)
Never 9 (33.3) 5 (45.4) 4 (25.0) .411
Participated before 18 (66.7) 6 (54.6) 12 (75.0)

Abbreviation: PGY, postgraduate year.
* Fisher’s exact test p value.
yNot mutually exclusive.
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surgery residency programs, the 2 most important goals of JCs are to (1)
affect clinical decision-making and (2) improve critical appraisal skills
(10). A recent survey performed in a plastic surgery residency program
found significant obstacles to resident education (18). They found a lack
of experience or foundation in critical appraisal on entering residency, a
deficiency of formal teaching on the topic of critical appraisal as a plat-
form for further learning, and the absence of a tool provided to guide
inexperienced individuals in analysis of the literature (18). In the cur-
rent study, the primary finding is that the implementation of SRIs into
JCs improved resident scores in critical appraisal of JC articles. This sup-
ports the theory that SRI can streamline the educational process by pro-
viding an avenue through which residents can focus on the pertinent
Fig. 4. Trend in change of prejournal club critical appraisal sc
aspects of JC articles (18). The SRI contains questions about hypothesis,
study design and methods, statistical analysis, outcomes, author conclu-
sions, and limitations. This can serve as an education modality to gain,
or improve, critical appraisal skills; thus, in being more critical of the lit-
erature, residents may see improvement in clinical reasoning and surgi-
cal decision-making skills.

In the current study, there is an important distinction between criti-
cal appraisal and comprehension. The SRI is intended to improve critical
appraisal skills, which refers to the ability to carefully and systemati-
cally assess the outcome of scientific evidence and therefore judge its
merits, value, and relevance in a particular context. The SRI is not
intended to improve comprehension, which implies acquiring an
ores without and with the structured review instrument.



Table 3
Mean average critical appraisal scores for assessment quadrants, overall and by residency program

Overall
(N = 27)

Grant Medical Center
(n = 11)

Penn Presbyterian
(n = 16)

p Value*

Baseline
N 25 11 14 .002
Median (IQR) 75 (42, 85) 42 (33, 62.5) 82.5 (80, 90)

Pre-SRI journal clubs
N 25 11 14 <.001
Median (IQR) 66.5 (53, 78.3) 52.6 (44.3, 61.3) 77.8 (75, 81.7)

SRI learning period
N 25 11 14 <.001
Median (IQR) 75 (61, 85) 58.5 (50, 69.3) 83.3 (80, 95)

Post-SRI Journal clubs
N 24 11 13 .772
Median (IQR) 78.7 (71.3, 81.6) 80.3 (71, 83.3) 77.5 (71.6, 80.7)

Abbreviations: IQR, interquartile ratio; SRI, structured review instrument.
*Wilcoxon rank sum test.
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understanding and grasp of the concepts to construct meaning of the
information. Although related, these 2 concepts are distinguished in the
current study.

Burstein et al (2) has documented the benefit of these checklist sys-
tems in improving the value of JCs as an educational tool. They found
that SRI increased resident satisfaction and improved the perceived
educational value of a JC without increasing residents’ workload or
decreasing attendance. However, they state that an objective compari-
son of residents’ knowledge of research design, biostatistics, or epide-
miology before and after the introduction of the SRI may show
improvement in these areas (2). Markert et al (9) used a stimulus sheet
as a guide to presenting articles and concluded it to be useful to foster
better understanding of the articles reviewed and research concepts
involved. The strength of this study is that we assessed the objective
comparison of resident knowledge of research design, biostatistics, epi-
demiology, and methodology before and after the introduction of the
SRI. Furthermore, this study provides validation to the current SRI that
is appropriately detailed for the JC setting, providing organization to arti-
cle review and JC discussion. The study was multi-institutional, which
provides additional merit to the study findings. In a small observational
study conducted among 17 obstetrics and gynecology resident physicians
in a single institution, a statistically significant improvement in objec-
tively tested knowledge or resident self-assessment of knowledge related
to study design and interpretation after the text was implemented into a
structured JC curriculum was not found (19). They concluded that a
multi-institutional, multispecialty study conducted over multiple years of
training would better clarify the utility of the SRI (19).

There are limitations with the current study. This study is limited by
its small sample size. Future studies may be better able to assess specific
competencies gained in a larger group of residents over a longer time.
The demands of off-service rotations led to incomplete and inconsistent
attendance of residents. We acknowledge that residents may improve
critical appraisal skills simply because of repetition and practice over
time, which may have inflated the post-SRI results. Although we were
Table 4
Comparison of critical appraisal scores between assessment quadrants

p Value*

(A) Baseline vs (B) pre-SRI journal clubs .556
(B) Pre-SRI journal clubs vs (D) post-SRI journal clubs <.001
(B) Pre-SRI journal clubs vs (C) SRI learning period .039
(C) SRI learning period vs (D) post-SRI journal clubs .245

Abbreviation: SRI, structured review instrument.
*Wilcoxon matched-pair signed-rank test.
unable to mitigate this phenomenon from our study, we attempted to
measure its impact. By comparing time frame A versus B and C versus
D, we did not find a statistical significance in this learned behavior;
therefore, it is reasonable that the effect of repetition and practice had
minimal effect over the course of 1 academic year. This is most likely
because each JC session covers different topics, study types, and has
varying resident attendance. Nonetheless, this effect should not be
neglected and remains a limitation to the current study. We were not
able to determine specific competencies in which SRIs provided the
most benefit. Future studies may be better able to assess specific com-
petencies gained in a larger group of residents over a longer time
course. Additionally, there may have been uncontrolled differences
between the 2 study sites regarding formulating assessment questions.
We did not measure the difficulty in assessments, nor was the number
of question types (multiple choice versus short answer vs true or false)
compared between the 2 study sites. Last, the study of 2 residency pro-
grams may not be a general representation of residency training.

In conclusion, the primary finding was that the implementation of
an SRI did improve resident critical appraisal of selected JC articles. SRIs
provide a streamlined avenue to direct residents in being more critical
of the published literature. Future studies may be better able to assess
specific competencies gained in a larger group of residents.
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