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Background: The practice of evidence-based medicine in plastic surgery is no
longer a trend but a reality, with a growing number of studies published in recent
years using evidence-based medicine as an assessment tool.
Objective: The aim of this study was to verify whether the number of citations
to articles with a high level of evidence is greater than articles with low level
of evidence.
Methods: A search was conducted in the 4 main international journals of plastic
surgery. All original articles published in 2011 were analyzed, selected, and clas-
sified based on the study design. The articles were then divided into 2 groups:
group 1, high level of evidence; and group 2, low level of evidence. Next, Scopus
was searched for the number of citations of each article in the 2 subsequent years.
The proportion of the number of citations received by articles in groups 1 and
2 was statistically compared.
Results: The articles with the highest level of evidence were the most cited
among original articles, with 48.6% of them being cited more than 10 times
over 2 years, whereas only 18.4% of articles in group 2 were cited with the
same frequency. The mean number of citations was 12.6 citations per article
in group 1 and 6.56 citations in group 2, with a significant difference between
groups (P < 0.0001).
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Conclusions: The articles with a higher level of evidence are, on average, cited
more often than those with low levels of evidence in the leading journals of
plastic surgery.
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T he practice of evidence-based medicine (EBM) in plastic surgery is
no longer a trend but a reality, with a growing number of studies

published in recent years using EBM as an assessment tool.1 Despite
its wide acceptance, some plastic surgeons are still reluctant to adapt
EBM to the detriment of experience-based medicine.2 For this group,
most criticism of EBM is their loss of autonomy as surgeons, having
to follow strict protocols to treat all patients the same way.3 By defini-
tion, EBM “is the conscientious, explicit, and judicious use of current
best evidence, combined with clinical experience, values, and needs
of each patient in making decisions about the care of individual pa-
tients.”4 The application of the EBM principles not only can deter-
mine the best treatment for the patient but also may reduce costs
for health systems.5

To stimulate the practice of EBM, consensus meetings were held
with editorial board members of major journals in plastic surgery.6,7

Some action points proposed in these meetings have been successfully
carried out, such as the use of a level-of-evidence grading system
for articles,8 which has been used by leading journals. Other action
points including standardization of the level-of-evidence categories,
the search for improvement in quality of evidence, and creation of
EBM groups within and across societies were also recommended
by these meetings.

Today, after the consolidation of EBM in the scientific literature,
it is important to observe the impact of these articles in terms of number
of citations. Thus, the aim of this study was to verify whether the number
of citations to articles with a high level of evidence is greater than that of
articles with low level of evidence in major plastic surgery journals.
MATERIALS AND METHODS
A search was conducted in the 4 main international journals of

plastic surgery, and all original articles published between January 1
and December 31, 2011, were analyzed.

The inclusion criteria for the journals were as follows: be among
the 4 highest ranked plastic surgery journals with the largest impact fac-
tors listed in the ISIWeb of Knowledge Journal Citation Reports (JCR),
to publish articles on esthetic and reconstructive surgery in general, and
be listed in the JCR for at least 5 years. The journals that did not publish
articles in all areas of plastic surgery or exclusively publish nonsystem-
atic reviews of the literature and those not listed in the JCR for at least
5 years were excluded from the study.

The selected journals were Plastic and Reconstructive Surgery
(PRS); Journal of Plastic, Reconstructive, and Aesthetic Surgery (JPRAS);
Aesthetic Plastic Surgery (APS); and Annals of Plastic Surgery (AnPS).

The PubMed database was then searched for articles pub-
lished in 2011 by the selected journals. Filters for systematic reviews,
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FIGURE 1. Cook et al's2 level-of-evidence classification system based on the Cochrane criteria.

TABLE 1. Number of Articles Indexed in PubMed as Systematic
Reviews and RCTs Considered Adequate or Inadequate by Rater
Consensus in Each Journal

Journal Adequate Adequate, % Inadequate Inadequate, % Total

PRS 21 34.4 40 65.6 61
JPRAS 7 41.2 10 58.8 17
APS 4 44.4 5 55.6 9
AnPS 3 33.3 6 66.7 9
Total 35 36.4 61 63.6 96
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meta-analyzes, clinical trials, and randomized controlled trials (RCTs)
were applied separately to each journal, using the “Advanced Search”
function available at the PubMed site. Letters, editorials, communications,
and nonoriginal articles were excluded. The retrieved articles were
classified into 7 categories, according to the level of evidence
classification system proposed by Cook et al9 based on the Cochrane
criteria (Fig. 1).

Two investigators with similar backgrounds and who completed
the online course on systematic review provided by Cochrane Training
independently selected and classified the articles based on the study de-
sign and patient selection.

The following criteria were established for evaluating random-
ized clinical trials: (1) description of the randomization procedure and
(2) comparison of treatments.

The criteria for systematic reviews evaluated whether (1) the
clinical question was defined, 2) the search strategy for retrieval of clin-
ical studies was described, and if possible, (3) the statistical analysis
(meta-analysis) was performed.

In cases of differing interpretation between investigators, a new
analysis was performed together until a consensus was met on which
studies would be considered adequate.

The articles were then divided into 2 groups: group 1, studies
with levels of evidence I, II, and III; and group 2, studies with levels
of evidence IV, V, VI, and VII.

Next, Scopus was searched for the number of citations of each
original article in the 2 subsequent years. The proportion of the number
of citations receive by articles in groups 1 and 2 was statistically com-
pared for each journal of publication and for the total sample.

Statistical Analysis
The κ test was performed to evaluate interrater reliability (κ) for

the level-of-evidence classification of articles. Fisher exact test was car-
ried out to identify the journal with the greatest number of adequate
studies. Altman's Kappa Benchmark scale10 was used to characterize
the extent of agreement among raters based on the reliability coefficient
(κ). The Shapiro-Wilk test was applied to test the normality of the data,
and the differences in proportions between the groups were tested with
theχ2 test. Student's t test was carried out to compare the mean number
of citations between subgroups for each journal.
72 www.annalsplasticsurgery.com
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All statistical tests were performed at a significance level of
0.05 (P < 0.05).

RESULTS
A total of 1223 original articles were selected after excluding

letters, notes, communications, errata, and nonoriginal articles; 116 of
them were levels I, II, and III; 71 of which were systematic reviews,
and 45 were RCTs. However, only 96 articles were considered adequate
by rater consensus and therefore were included in the study.

A κ coefficient indicated moderate to excellent interrater reliabil-
ity, according to the Altman's Kappa Benchmark scale, which classifies
agreement among raters as poor (κ ≤ 0.20), fair (κ = 0.21−0.40), mod-
erate (κ = 0.41−0.60), good (κ = 0.61−0.80), and excellent (κ = 0.81
−1.00). Interrater reliability was moderate for the PRS (P < 0.001)
and JPRAS (P = 0.058), good for the APS (P = 0.018), and excellent
for the AnPS (P = 0.003).

The percentage of articles considered as adequate by rater con-
sensus was similar among the journals (Table 1). The articles in group
1 (levels of evidence I, II, and III) that were considered inadequate by
rater consensus with regard to their level of evidence were transferred
to group 2 (levels of evidence IV, V, VI, and VII). Thus, the final
sample (n = 1223) had 35 articles in group 1 and 1188 articles in
group 2 (Fig. 2).

The PRS published 21 (60%) of the included articles; JPRAS
published 7 (20%); APS had 4 (12%); AnPS published 3 (8%)
articles (Table 1).
© 2017 Wolters Kluwer Health, Inc. All rights reserved.
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FIGURE 2. Flowchart of the article selection process, according to levels of evidence.
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The articles with the highest level of evidence (group 1) were the
most cited among original articles, with 48.6% of them being cited
more than 10 times over 2 years, whereas only 18.4% of articles in
group 2 were cited with the same frequency. These percentages are sim-
ilar to those found for individual journals (Table 2 and Figs. 3 – 7). The
mean number of citations was 12.6 citations per article (range, 0–43) in
group 1 and 6.56 citations per article (range, 0–76) in group 2, with a
significant difference between the groups (P < 0.0001). However, no
article in group 1 was listed among the 10 most cited articles in 2013
(Table 3).

DISCUSSION
The practice of EBM in plastic surgery has been encouraged by

different plastic surgery and related specialty societies. However, de-
spite the growing number of articles published using this methodology,
the use of EBM is still very limited. In 2009, only 32 articles with level
TABLE 2. Frequency Distribution of the Number of Article Cita-
tions in Groups 1 and 2 for the Total Sample and Per Journal

Group (Journal)

No. Citations, n (%)

P0–5 6–10 >10

Group 1 (total) 8 (22.9) 10 (28.6) 17 (48.6) <0.001*
Group 2 (total) 727 (61.2) 243 (20.5) 218 (18.4)
Group 1 (AnPS) 1 (33.3) 1 (33.3) 1 (33.3) 0.21
Group 2 (AnPS) 193 (74.5) 43 (16.6) 23 (8.9)
Group 1 (PRS) 3 (14.3) 7 (33.3) 11 (52.4) 0.07
Group 2 (PRS) 176 (39.5) 119 (26.7) 151 (33.9)
Group 1 (JPRAS) 2 (28.6) 1 (14.3) 4 (57.1) <0.001*
Group 2 (JPRAS) 240 (72.9) 54 (16.4) 35 (10.6)
Group 1 (APS) 2 (50.0) 1 (25.0) 1 (25.0) 0.25
Group 2 (APS) 118 (76.6) 27 (17.5) 9 (5.8)

* Statistical significance (χ2 test; P < 0.05).
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of evidence I (according to the pyramid used by plastic surgery
journals) were published in the 5 major plastic surgery journals.10 It is
important to differentiate the pyramid used in this article from the one
that most plastic surgery journals are using. Levels of evidence I to III
used in this study correspond to level I in the plastic surgery
journals pyramid.

Despite the fact that recommendations to the practice of EBM
lead to the generation of data with greater methodological strength in
the form of meta-analysis and systematic reviews, theoretically provid-
ing amore reliable scientific basis,11 there still remains a certain amount
of criticism.3 Some surgeons believe that EBMwould serve as a “cook-
book” for the medical practice, that it should be applied only to nonsur-
gical specialties, and that not always the best evidence is the same as
best practices.2 Other authors view systematic reviews in surgery as
anachronistic publications that may compare techniques from different
periodswhen somematerials did not even exist. They consider it impos-
sible to compare the surgical to nonsurgical treatmentswhen procedures
are performed with different materials or technologies.12 However,
these same authors believe that EBM can help improve the scientific
FIGURE 3. Frequency distribution of the number of articles in
groups 1 and 2 in relation to their number of citations for the
total sample (the 4 main journals in plastic surgery together).
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FIGURE 4. Frequency distribution of the number of articles in
groups 1 and 2 in relation to their number of citations for
the journal PRS.

FIGURE 6. Frequency distribution of the number of articles in
groups 1 and 2 in relation to their number of citations for
the JPRAS.
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quality by standardizing the methodology of future studies, especially in
plastic surgery.12

This concern is even greater in cosmetic surgery where the re-
sults are usually measured by the presence of complications, number
of revision surgeries, and patient satisfaction with the esthetic results.13

Although complications are not frequent, the concept of beauty is sub-
jective, and the surgeon's view of a good result may not accord with that
of the patient. Double-blinded studies in surgery are difficult to design
because surgeons can rarely be blinded.Most plastic surgery articles are
self-controlled, which may be good for comparative studies but may not
fit the criteria for a RCT. Thus, standardized and validated outcome as-
sessment instruments, such as scales and questionnaires, should be used
in the search for more objective and reliable results.

The classic concept of EBM14 corresponds to the intersection
of the best available evidence with clinical experience and the values
and needs of each patient. By producing the best scientific evidence,
researchers are, in fact, seeking the best for the patient. Clinical experi-
ence, surgical creativity, and common sense should be added to the best
available treatment for a particular patient. This is a way of saying that
“one size does not fit all.”

With the rapid development of new technologies in medical
practice, EBM can help improve the quality of care by reducing compli-
cations and lower costs through cost-effectiveness calculations15 and, in
a more comprehensive way, prioritize the allocation of resources,
abandoning empiricism.16

At the same time, scientific articles sponsored by the biomedical
and pharmaceutical industry should be carefully evaluated because this
industry prioritizes study models with high statistical power. On the
other hand, most publications based on industry-funded research tend
to draw proindustry conclusions.17 According to Fugh-Berman et al,18
FIGURE 5. Frequency distribution of the number of articles in
groups 1 and 2 in relation to their number of citations for
the journal AnPS.
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the pharmaceutical industry spent US$448 million in newspaper ads in
2003, and every dollar invested yielded a return of US$5 on average.

The researchers want to publish their articles in journals with
a high impact factor, expecting to receive a large number of citations.
However, the journal impact factor alone is not a good evaluation factor
of the scientific relevance of individual articles, because a third of all
articles published in leading journals of plastic surgery are cited only
once or not at all.19 Thus, the analysis of citation rates may be the best
bibliometric measure to assess the impact of an individual article
or author in the scientific community. For this reason, the number
of citations to the selected articles was used in this study as a way to as-
sess the impact of individual articles.

In recent years, an increase in the number of articles with high
levels of evidence has been observed. However, no studies in plastic
surgery showing a positive correlation between level of evidence and
number of citations were found. This study was designed to evaluate
whether articles showing the greatest scientific rigor are also the most
cited by the scientific community.

The year 2011 was chosen for the selection of articles based on
the method for calculating the impact factor of journals, which is ob-
tained by the average number of citations received per article published
in that journal during the 2 preceding years. It is also known that the
number of citations received by an individual article in the first 2 years
is correlated to the number of citations that it will receive in the
following years.20

After rater consensus, only 2.86% (n = 35) of the selected orig-
inal articles were considered as having levels of evidence I to III. Al-
though the percentage of adequate articles was low, it is consistent
with previous studies,21 and historical analyses show an increasing
trend.1,10 Medical studies designed to provide evidence-based
FIGURE 7. Frequency distribution of the number of articles in
groups 1 and 2 in relation to their number of citations for
the journal APS.
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TABLE 3. The 10 Most Cited Articles, Published in 2011, as in
2013

Article Journal
No.

Citations

1. An 8-year experience of direct-to-implant immediate
breast reconstruction using human acellular
dermal matrix (AlloDerm)

PRS 76

2. Hyperbaric oxygen: its mechanisms and efficacy PRS 59
3. Postoperative complications in prosthesis-based
breast reconstruction using acellular dermal matrix

PRS 53

4. Expression of components of the renin-angiotensin
system in proliferating infantile haemangioma may
account for the propranolol-induced
accelerated involution

JPRAS 51

5. Low-dose propranolol for infantile haemangioma JPRAS 51
6. Retrospective review of 331 consecutive
immediate single-stage implant reconstructions
with acellular dermal matrix: indications,
complications, trends, and costs

PRS 49

7. Propranolol as first-line treatment for rapidly
proliferating infantile haemangiomas

JPRAS 48

8. Characteristic indocyanine green lymphography
findings in lower extremity lymphedema:
the generation of a novel lymphedema severity
staging system using dermal backflow patterns

PRS 47

9. Acellular dermal matrix for the treatment and
prevention of implant-associated breast deformities

PRS 45

10. Update on negative-pressure wound therapy PRS 45
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information are more expensive and time demanding, and therefore,
some researchers may feel discouraged to perform them.21 In addition,
even studies of this nature may lack the necessary scientific rigor, espe-
cially regarding the description of the randomization procedure.22 The
difficulty of reaching an interexaminer consensus on attributing levels
of evidence based on methodological quality highlights the difficulties
met by authors in the selection of articles for systematic reviews on
plastic surgery. In this study, only 35 of the 96 selected articles
encompassing systematic reviews and RCTswere considered adequate.

Authors should look for journals that provide best evidence arti-
cles and not be limited to the impact factor. Rodrigues et al23 proposed
the journal evidence index, which correlates level of evidence with the
journal impact factor and is calculated by dividing the number of RCTs
by the total number of articles published in a specific journal over 1 year
and multiplying by 100. The authors found that the PRS had the highest
journal evidence index among the 4 plastic surgery journals studied,
which justifies the largest number of articles with highest levels of evi-
dence found in this journal in the present study.

When compared with group 2, articles in group 1 (with levels of
evidence I to III) not only received the highest number of citations but
also had the highest mean number of citations per article (Table 2).
This shows that articles developed with greater scientific rigor tend to
be more cited. However, despite statistical significance, there was a
remarkable difference in the number of articles between the 2 groups.
The articles with a large number of citations in a small group may
result in an overestimate of the mean rate.

The individual analysis of the articles and their number of cita-
tions showed that no article in group 1 was among the top 10 most cited
articles of the year. Thus, even though articles in group 1 had the highest
mean number of citations, these were not necessarily the most cited
articles individually. This could be explained by the low number of
articles or the lack of hot topics research articles in this group.

The Scientometrics is the study of the quantitative aspects of
science and scientific production. It is a very broad and important
© 2017 Wolters Kluwer Health, Inc. All rights reserved.
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field in the analysis of the degree of relevance of EBM in plastic sur-
gery. Despite the low number of articles in the literature on this topic,
which may preclude a more accurate analysis, it is undeniable that there
is a trend to pursue research with a greater scientific rigor, as evidenced
by the higher number of citations received by articles providing high
levels of evidence.

CONCLUSION
Despite the low the number of articles in plastic surgery pro-

duced annually with high levels of evidence, these articles are, on aver-
age, cited more often than those with low levels of evidence in the
leading journals of plastic surgery.
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