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Background
Bibliometrics means literally "book measurement" but the term is used for all kind
of documents (with journal articles as the dominant kind of document). What is
measured are not the physical properties of documents but statistical patterns in
variables such as authorship, sources, subjects, geographical origins and citations.
The definition and purpose of bibliometrics is to shed light on the process of written
communications and of the nature and course of a discipline (in so far as this is
displayed through written communication) by means of counting and analyzing
the various facets of written communication.1
Investigations by P. L. K. Gross in 1927 and H. H. Henkle in 1938 on biochemical
literature together with later works by S. R. Ranganathan (1969) and Solla Price
(1976) belong to the foundational literature of bibliometrics (Ranganathan pro-
posed the term 'librametrics' in 1948). In European scientifical journals, bibliometric
investigations began to be popular in the 1970s and 1980s. Hungary, Eastern Ger-
many and Switzerland belong to the countries, which early started to do research
in bibliometrics.2
In plastic surgery, bibliometric research is an uncommon phenomenon as most
surgeons focus on experimental research or clinical surgical improvements. How-
ever, assessment and benchmarking of research output through bibliometrics is
progressively becoming a necessity in the quest for research funds and grants.3
Second, bibliometrics provide statistical tools to evaluate qualitative and quantita-
tive aspects of plastic surgery research. Therefore, this thesis is focused on the bib-
liometric aspects of plastic surgical presentations and publications and describes
various aspects of plastic surgical research with recommendations for improve-
ment.

The publishing process
Articles submitted to plastic surgery journals are reviewed by experts who advise
the editor on whether they should be published and what changes need to be
made. This so called “peer review system” dates back to at least the seventeenth
and eighteenth century when the Royal Society in London selected papers for pres-
entation after review by a panel. The peer review process is widely accepted as the
best available method of assessing academicwork.
After considering the reviewers’ comments, the editor or editorial board decides
whether to publish the article. However, peer review is limited by the lack of a val-
idated instrument for assessing the quality of a review.4 Even less is known of
what is done with the reviewers’ advice and comments or to what extent these
comments benefit the decision made by the editor to accept or reject a manu-
script4,5 the revision made by the author(s) of the manuscript,6,7 and the scientific
value and readability of the final publication.8,9 Furthermore, nothing is known of
any possible benefits of the process to the reviewer even though it apparently
lacks any incentive.
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Hence, the first aim of this thesis was:
“To evaluate the benefits of the peer-review process in plastic surgery to authors,
editor, readers, and reviewers by a bibliometric analysis of the outcome of requests
for review.”

Presentations at medical meetings
Before, during or after the peer review process, many articles for possible publi-
cation in a peer-reviewed journal are presented as papers at annual scientific plas-
tic surgery meetings. From the multitude of oral presentations at major plastic
surgical meetings, the most informative and highest-quality studies make it to full
publication in peer-reviewed journals.10 Given that the quality of the presentation
is associated with the likelihood of such publication,11,12 the rate of publication may
be regarded as an indicator of the scientific level of the meeting.13,14
Study of the publication rates of any society’s consecutive annual meetings allows
for the evaluation of the consistency of the scientific level of this meeting. The
rate, grade and date of full publication of papers presented at scientific meetings
have been studied for various medical specialties15,16 but never for plastic surgery.

Therefore, the second aim of this thesis was:
“To determine the publication rate of papers in various fields of interest as pre-
sented at five consecutive annual meetings of the European Association of Plastic
Surgeons (EURAPS), the time lag between these presentations and their publica-
tion, and the journals in which the full publications appeared as an indicator of
the scientific value of such meetings.”

Citations to published manuscripts
Once authors have responded to all the reviewer’s comments and may even have
survived a second review process, they should have a manuscript that is acceptable
to the journal and will receive a formal letter of acceptance. When manuscripts
have been published, articles may be cited by other researchers to compare their
research results with manuscripts on the same subjects. Such citations provide an
indication of the relevance and importance of the scientific contents of the work.17
Likewise, the relative importance of a journal may be established on the basis of
the citations that are made to its contents: the individual articles. To allow for com-
parison between journals, Garfield introduced the Journal Impact Factor (IF) in
the early 1960s.18 For each given year, this IF is the number of citations to articles
published in the journal over the two previous years divided by the total number
of citable articles published in that journal during the same two years.19 Hence,
the IF is a measure of the average frequency of citations to the articles in that jour-
nal.20 In Europe, the IF of the journals in which a researcher or research group has
published is used explicitly to determine to which groups funds are allocated.21,22

Before citing an article that features an innovative surgical technique, surgeons
need to establish their expertise and an own series of patients with the technique,
and have to allow for an adequate period of follow-up before they can report on
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their experience. The IF only regards the citations received in the first two years
after publication whereas most plastic surgery articles will be cited only after that
period.
Moreover, citations may not be evenly distributed among the articles in a journal
as a small fraction of their articles is likely to attract the bulk of citations which ar-
tificially increases the impact factor of the journal. Consequently, less cited articles
are then given full credit for the impact of the few highly cited articles that pre-
dominantly determine the value of the journal impact factor.22

As a result, the third aim of this thesis was:
“To evaluate whether the IF period of 2 years is sufficient for published plastic sur-
gical articles to receive a substantial fraction of citations and whether citations are
evenly distributed among journal articles to evaluate whether the IF is really rep-
resentative for individual articles or only for a small number of high cited articles”.

Plastic surgery has seen impressive developments over the past 50 years and re-
search articles published in plastic surgery journals reflect the evolution of plastic
surgery research. The number of times an article is cited in scientific journals meas-
ures the impact of the author(s)’ creativity in a specific biomedical field or specialty.
As mentioned above, citation of published work by other researchers provides an
indication of the relevance and importance of the scientific contribution.17,23
However, to our knowledge, the articles that had most impact on the development
of plastic surgery over the last 50 years have, to date, not been analyzed system-
atically.

Thence, the fourth aim of this thesis was:
“To identify and analyze the characteristics of the top 50 most cited articles pub-
lished in general plastic surgery journals and based on these characteristics, to
formulate conditions to write a top article.”

Publication trend and output
Innovation is the essence of plastic surgery and research is essential for its conti-
nuity and improvement. Plastic surgery research involves a wide variety of clinical
and experimental studies regarding congenital or acquired defects and aesthetic
or rejuvenation challenges. The scientific outcome of such research is publicly pre-
sented at congresses, symposiums and workshops, and it is published in a variety
of national and international journals. To date, very few studies evaluated the sci-
entific research output in plastic surgery,24,25 and only one study compared the
original articles that were published in Plastic and Reconstructive Surgery, the An-
nals of Plastic Surgery and the British Journal of Plastic Surgery, in 2002.26
Reports on the trends of international research output by plastic surgeons over
the years, however, are lacking, while assessment and benchmarking of research
output is progressively becoming a necessity in the quest for research funds and
grants.3
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As a consequence, the fifth aim of this thesis was:
“To longitudinally analyze the publications on plastic surgery over the last three
decades and to evaluate the surgical topics with their leading countries and col-
laborations.”

Trends in publication patterns and grant awards suggest that physician investiga-
tors may be declining in number and quantity in the United States and Great
Britain.27-30 As health care dollars have become scarcer and surgeons from all fields
have become more interested in performing high-yield cosmetic procedures, train-
ing programs in plastic surgery have become more popular.31 However, a large
fraction of plastic surgery trainees prefer a tenure in a community hospital or pri-
vate clinic due to less compensation for and less autonomy in academic services.32
In an era of cost containment and emphasis on efficiency of healthcare delivery,
academic health care centres are thought to be vulnerable.33 Growing pressures to
increase clinical activity and difficulties in obtaining research funding are a direct
threat to the success of plastic surgical research.34 Such surgical research repre-
sents the communication and legitimization of medical research, the advancement
of author’s careers, priorities in funding decisions, the direction of future research
and the visibility and prestige of departments themselves.35

Hence, the last aim of this thesis was:
“To establish the trends of publishing among plastic surgeons in the Netherlands
to get insight in the research output in our country and to evaluate the relevance
and importance of their work by establishing the number of citations to their pub-
lications.”

The entire publication process is summarized in the lower figure. It outlines the dif-
ferent aspects of the process with the aims of this thesis indicated by bold frames.
Different parts of the publication process are connected and influence each other.
When an article is ready to be submitted, its abstract could be first sent to one of
more congresses for possible presentation before it will be sent for possible pub-
lication in a scientific journal. When the article has survived the peer review
process, authors have a manuscript that is acceptable to the journal. Its publication
in the journal is read by other surgeon colleagues and this may influence future
research ideas and clinical practice.
Colleague authors may cite the manuscript to compare their own results with the
results of the published article. Citations to articles determines the impact factor
of the journal. Authors may use the value of the impact factor to decide where to
submit scientific research as authors frequently want to publish their work in jour-
nals with high impact factors.18 Consequently, the publishing process is a dynamic
inter-connected aspect of plastic surgery research.
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Background
Little is known of what is done with the comments on submitted manuscripts pro-
vided by peer reviewers or to what extent these comments benefit the editor in de-
ciding to accept or reject the manuscript, the author(s) in revising their manuscript,
or the readership at large. Furthermore, nothing is known of any possible benefits
of the process to the peer reviewer. Finally, the peer-review process may even be
maleficent because of its implicit delay of publication and a possible bias against
manuscripts originating from non–Anglo- American countries.

Methods
The authors evaluated the benefits of the peer-review process to authors, editor,
readers, and reviewers by a bibliometric analysis of the outcome of 100 requests
for review made by the editor of Plastic and Reconstructive Surgery from 1992
through 2003. The publication delay and potential geographical bias were evalu-
ated as potential disadvantages.

Results
The authors’ reviewer advised acceptance of 56 percent of the manuscripts, and
the editor mostly agreed with his advice. This suggests that the editor benefited
from the review. The authors addressed 48 to 81 percent of the reviewer’s con-
structive suggestions, and this suggests that they and the readers benefited also.
Readers of Plastic and Reconstructive Surgery may further benefit because man-
uscripts rejected by Plastic and Reconstructive Surgery end up in less prestigious
journals. The implicit delay of publication is limited, and the authors found no bias
against non–Anglo-American submissions. The cost-effectiveness of the process
for the peer reviewer remains unclear.

Conclusions
The peer-review system of Plastic and Reconstructive Surgery, in general, is
beneficial.
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Used to determine scientific merit since the 17th century at least, the peer review
process is widely accepted as the best available method to fairly assess academic
work. A peer-reviewed journal like Plastic and Reconstructive Surgery (PRS) is de-
fined as one that submits most of its published research articles for outside review.1
Journal peer review is the rigorous assessment of a manuscript submitted for pub-
lication by expert colleagues, or peers, to evaluate whether its contents merit pub-
lication and to recommend how its scientific value and readability might be
improved.2-4
As such, it is the activity central to increasing the quality of scientific communica-
tion by identifying weaknesses in research methods, evidence, and argumentation,
by detecting important research findings, and by advising journal editors to accept
or reject a manuscript. Attempts to objectify the reliability (is this method consis-
tent in selecting?) and validity (is the selection the right selection?) of the judge-
ment of reviewers,2,5,6 the blinding and signing of reviewers,7 and the training and
instruction of reviewers5,7 have been made to assess the level of accuracy of peer
review but these have been limited by the lack of a validated instrument for as-
sessing the quality of a review.3
Even less is known of what is done with the reviewers’ advice and comments or
to what extension these comments benefit the decision made by the editor to ac-
cept or reject a manuscript,6,8 the revision made by the author(s) of the manu-
script,7,9 and the scientific value and readability of the final publication.10,11
Furthermore, nothing is known of any possible benefits of the process to the re-
viewer even though it apparently lacks any incentive.
Finally, the peer review process may even be maleficent, rather than beneficial, to
the spread of scientific knowledge because of its implicit delay of publication,4,12
and its bias against manuscripts originating from non-Anglo-American
countries.13-15 Hence, the aim of this study was to evaluate the benefits of the
peer review process to authors, editor, readers, and reviewers by a bibliometric
analysis of the outcome of requests for review. The publication delay and potential
geographical bias induced by the peer review process were evaluated as potential
disadvantages.

In the 12-year period from 1992 through 2003, 100 manuscripts were sent for re-
view to one of the authors (J.J.H.) by the editor of PRS. A full review was done of
97 of these 100 manuscripts, whereas the remaining requests had to be denied for
lack of time. Five of the 97 reviewed manuscripts were predominately on anatom-
ical research and 89 were on surgical techniques in the genital area. The remaining
3 manuscripts concerned the psychological aspects of gender confirming surgical
treatment. Seventy-seven of these 97 manuscripts originated from 18 countries
other than the U.S.A. (Fig. 1).
Five of the manuscripts featured authors from more than one country.
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The peer review process
Each review was performed in a standardized fashion using the Review Form made
available by the editor and adding specific comments for the benefit of the
author(s). On the Review Form, the reviewer was requested to provide an assess-
ment of the originality and significance (clinical or scientific), the readability and
presentability, and the methodologic justification of the manuscript (Fig. 2).
The reviewer was also required to indicate whether a manuscript was acceptable
as presented, needed (major) revision, or was beyond the possibility to revise.
Specific comments on each of the features of a manuscript (Title, Abstract or Sum-
mary, Introduction, Material and Methods or Case Report, Discussion, Conclusions,
References, Illustrations and Legends, and Idiom and Style) were added in a sys-
tematic and dispassionate fashion for the author(s) to improve the manuscript.
Reviews thus completed were returned to the editor, who made them anonymous
to be forwarded to the author(s).
Based on the standardized review, moreover, the reviewer provided the editor with
an advice to accept or reject the reviewed version of the manuscript. This advice
was mentioned in an accompanying letter, and was not intended to be disclosed
to the author(s) of the manuscript.4

Evaluation of benefits of peer review to the author(s)
As a measure of the review’s benefit to the author(s), we scored the topics on the
review form and whether the reviewer provided any additional suggestions on
each of the features of the manuscript in the specific comments. Because of the
alleged geographical bias,13-15 we gave special interest to the possible correlation
between the number and character of these suggestions and the country of origin
of the manuscript.
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Figure 1: Distribution of the 97 reviewed manuscripts on the basis of the country of origin. For the five manuscripts
that were submitted by a group of authors from more than one country, the country in the address of the corresponding
author was used.



Evaluation of benefits of peer review to the editor
As a measure of the review’s benefit to the editor, we established the level of
agreement between the advice by the reviewer and the final decision by the editor
to accept or reject the manuscript. For this, we used the feedback provided to the
reviewer by the editor on his final decision on 40 manuscripts. Moreover, we
searched the 1992 through 2003 indexes of PRS to establish possible publication
of the remaining 57 manuscripts. Hence, we assumed that the manuscripts that
were not published in PRS were actually rejected for publication by the editor of
PRS.
Agreement was expressed as the actual proportion of agreement and by use of the
kappa statistic. The kappa statistic is a measure for more than chance agreement
and it takes values between –1.0 and + 1.0. In general, values over 0.80 represent
excellent agreement beyond chance, whereas values between 0.40 and 0.80 rep-
resent fair to good agreement, and values under 0.4 represent poor agreement.
A value of zero or less indicates that agreement is no better than can be expected
by chance alone.6

Evaluation of benefits of peer review to the reviewer
As a measure of the review’s benefit to the reviewer, we evaluated how often the
editor provided the reviewer with feedback on his review.1 This may be done by
providing the reviewer with the judgement and comments made by the second re-
viewer. From these, we established the level of agreement with the second re-
viewer’s advice to accept or reject the manuscript.
We also established how often the reviewer was invited to provide a discussion to
be published along with the reviewed manuscript, and how often such a discussion
was provided by the reviewer. Finally, we assessed whether the listings of guest-
reviewers over the years 1992 through 2003 consistently acknowledged the re-
viewer’s efforts.

Evaluation of benefits of peer review to the readers
Obviously, all aspects of the peer review process mentioned thus far are executed
to benefit the readers of a journal. As a further measure of the review’s benefit to
the readers, we scored how many of the reviewer’s specific comments were met
by the author(s) in the published version of the manuscript. For this, we wanted
to evaluate the reviewed manuscripts published in PRS, as well as the reviewed
manuscripts finally published in other journals. To establish possible publication of
the manuscript in other journals than PRS we searched PubMed®.16
The searches began with the first author’s name but if needed, the names of all
authors of the manuscript were used until a matching publication was found. If a
match was not found, PubMed® was searched for keywords from the title or ab-
stract of the manuscript. Whenever a publication was retrieved in this fashion, the
author(s), title, and abstract of the originally submitted manuscript were compared
with those of the published article to establish whether they fully matched.
The full text of all fully matching publications were retrieved to establish the level
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Figure 2: The standardized Review Form provided by the editor of Plastic and Reconstructive Surgery when requesting
a review. Additionally, specific comments on each of the features of a manuscript (Title, Abstract, Introduction, Materials
and Methods, Discussion, Conclusions, References, Illustrations and Legends, and Idiom and Style) were often pro-
vided by the reviewer on a separate sheet.
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to which the authors had changed the relevant feature of the original manuscript
in accordance with the suggestions provided by the reviewer to improve the work.
This level was expressed as the fraction of the number of manuscript features
commented on by the reviewer.

Publication delay
As a measure of the delay induced by the peer review process, we determined the
time needed by the reviewer by comparing the date on which the manuscript was
sent to the reviewer with the date on which the completed review was send back
to the editorial office. To establish the fraction of this delay as part of the entire
publication lag, the date of reception of the original manuscript at the editorial of-
fice as printed on the manuscript and the date of publication of all matching pub-
lications were used to determine the time needed for publication. Obviously, only
those manuscripts that were published in PRS were included for this part of our
evaluation.

Benefits of peer review to the author(s)
Fifty of the 97 manuscripts were scored on the review form to feature novel find-
ings or to substantially add to general knowledge, whereas the reviewer felt 25
manuscripts to add marginal to no information at all (Fig. 3).

The overall importance of only one of the reviewed manuscripts was regarded as
“outstanding”, and most others were classified as being of “modest importance” (n
= 46) (Fig. 4). The linguistic style of 46 of the 97 manuscripts was considered un-
clear, too verbose, or both. The use of Anglo-American idiom was judged insuffi-

Figure 3: Level of significance of the 97 reviewed manuscripts according to the reviewer (n.a.: data not available).
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cient for publication mainly in manuscripts from Turkey (23 out of 30, or 0.77),
China (6 out of 8, or 0.75), or Japan (5 out of 7, or 0.71). Still, the reviewer also
advised language revisions in 2 of the 20 manuscripts originating from the U.S.A.
Of the 45 manuscripts originating from Turkey, China, or Japan, 18 (or 0.40) were
judged to be of “no importance”. This compared to 4 (or 0.19) of the manuscripts
originating from Anglo-American spoken countries (n = 21).

On 43 of the 97 Review Forms, the reviewer indicated that the references provided
by the author(s) were inadequate and for 24 manuscripts he supplied additional
references. On 63 Review Forms he indicated the conclusions to only be partly, or
not at all, justified and in 45 of the specific comments the reviewer further com-
mented on the methodology or conclusions of the study (Fig. 5). In all, 369 com-
ments on any of the features of a manuscripts were additionally provided in 91 of
the 97 reviews. The single largest group of these comments (n = 65) concerned
the Discussion (Fig. 5).

Benefits of peer review to the editor
On 92 the 97 Review Forms, the reviewer provided an indication as to the quality
for publication of the manuscript. Not one was regarded to be “acceptable as is”
and of 44 manuscripts the reviewer felt that “major revision was needed”. He in-
dicated 23 of the manuscripts to be beyond revision (Fig. 6). Based on these indi-
cations and the additional specific comments, the reviewer advised the editor in
his cover letter to accept 54 of the 97 manuscripts (or 0.56) and to reject 38 of
them (or 0.39). For the remaining 5 manuscripts, he provided no conclusive advice
to the editor.
In all, 44 of the 97 manuscripts (or 0.45) were published in PRS and this publica-
tion rate did not significantly differ from the reviewer’s acceptance rate (p = 0.27,
chi-square test). The acceptance rate of manuscripts originating from non-Anglo-
American countries (reviewer 0.51; editor 0.41) was lower when compared with

Figure 4: Level of scientific or clinical importance of the 97 reviewed manuscripts according to the reviewer (n.a.: data
not available).
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manuscripts originating from the U.S.A. or the other English-spoken country (re-
viewer 0.65; editor 0.55), but not significantly so (p = 0.13, chi-square test).
Regarding 40 of the 97 manuscripts, the reviewer received feedback from the ed-
itor on whether he had accepted or rejected them for publication in PRS. The editor
agreed with the reviewer that a manuscript was to be accepted for publication in
19 out of 21 recommendations to accept, and to be rejected in 17 out of the re-
viewer’s 19 recommendations to reject. Hence, in only 4 of his 40 decisions the ed-

Figure 5: Number of manuscripts on which the reviewer additionally provided additional suggestions for improvement,
distributed on the basis of the various features of a manuscript. A total of 369 comments were given regarding 91 of
the 97 reviewed manuscripts.

Figure 6: Quality for publication of the 97 reviewed manuscripts according to the reviewer.
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itor differed from the reviewer’s advice and the kappa statistic reached 0.80 indi-
cating excellent agreement between reviewer and editor (Table 1). Assuming that
the manuscripts that were not published in PRS were actually rejected for publi-
cation by the editor, we found the editor to agree with the reviewer on acceptability
only 36 out of 54 times, and to agree to reject 35 out of 38 times (Table 2). These
fractions of agreement result in a kappa statistic of 0.56, indicating moderate
agreement.

Benefits of peer review to the reviewer
The editor provided the reviewer with the second reviewer’s opinion on 29 manu-
scripts. The fraction of agreement between the advice of both reviewers to accept
or reject was 21/29 (or 0.72) but the kappa statistic was 0.29, indicating only poor
agreement beyond chance (Table 3). The fraction of agreement between the sec-
ond reviewer and the editor was 21/29 (or 0.72) and resulted in a kappa statistic
of 0.42 (Table 4). These observed acceptance rates of our reviewer (0.56), the
second reviewer (0.66), and the editor (0.45) did not differ significantly from the
expected acceptance rate calculated over all three (p = 0.14, chi-square test).
The reviewer was invited to provide a Discussion to be printed along with the orig-

Table 1: Reviewer’s Recommendation and Editor’s Decision on 40 Manuscripts

Table 2: Reviewer’s Recommendation and Editor’s Apparent Decision on 92 Manuscripts
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inal article on 5 of the 97 manuscripts and accepted this invitation twice. Both In-
vited Discussions were accordingly published. Furthermore, the reviewer’s name
was included in 10 of the 11 listings of Guest Reviewers published in PRS, from
1992 through 2003.

Benefits of peer review to the readers
Of the 97 reviewed manuscripts, 44 were published in PRS and 22 were published
in PubMed®-indexed journal other than PRS (Table 5), giving an overall publication
rate of 68%. The reviewer had provided 234 additional specific comments on the
features of 58 of these 66 published manuscripts. These suggestions for improve-
ment were met by the authors while revising their original manuscript in 48 to
81% of cases depending on the topic commented on (Fig. 7). One of the 58 pub-
lications was not available online or in bound volume. Obviously, the outcome of
any advice regarding linguistic improvement could not be assessed as all published
manuscripts were also submitted to editorial linguistic revision.10,11

Publication delay
The mean period of time between first submission of the manuscript and final full
publication of the 44 publications in PRS was 15.1 months (range 8 – 26; standard
deviation 4.2). The mean review time used by the reviewer was 20.9 days (range
1 – 85; standard deviation 14.2), which is 0.7/15.1, or less than 5% of that pub-
lication lag.

Table 3: Recommendations by Two Reviewers on 29 Manuscripts

Table 4: Second Reviewer’s Recommendation and Editor’s Decision on 29 Manuscripts
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Requests for peer review set in motion a cascade of events in which authors, re-
viewers, and editors communicate with each other about scientific manuscripts.
This multilateral communication includes the full range of issues that matter in sci-
ence: is the question important, are the methods sound, are the conclusions war-

Table 5: Distribution of the 66 Manuscripts Published in PubMed-Indexed Journals

Figure 7: Number of publications in which the authors met the specific suggestions for improvement distributed on the
basis of the various features of a manuscript. The reviewer provided 234 specific comments on the features of 58 of
the 66 published manuscripts. One of the 58 publications was not available online or in hard copy. The left bars rep-
resent the number of features commented on by the reviewer and the right bars show the number of times this com-
ment was addressed by the author(s). Note that the authors’ response to any advice regarding linguistic improvement
could not be assessed, as all published manuscripts were submitted to editorial revisions.
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ranted by the results, and are both the description and the illustrations concise and
univocal. Participants both acknowledge and challenge each other's efforts and all
of this takes place whether or not the manuscript is accepted for publication. The
magnitude of this communication network is enormous and, in aggregate, journal
peer review features a massive program of communication on important issues
among scholars.7

Methodological limitations
Before we discuss the implications of our observations, some potential method-
ological limitations of our study need be considered. As such, we limited our study
to the 97 manuscripts assessed by one reviewer. The subjects discussed in these
manuscripts were further limited to the expertise of that reviewer and it remains
unclear whether our observations on this series of manuscripts related predomi-
nately to genital surgery and anatomy also apply to other topics discussed in PRS.
Second, it is likely that we underestimated the true publication rates by omitting
articles by relying solely on the indexes of PRS and PubMed® to establish which
manuscripts were published. Other manuscripts may well have been published in
journals not indexed in Pubmed®. Given the mean publication lag we found for
PRS publications (15.1 months) and the mean the period between original submis-
sion to PRS and final publication in a journal other than PRS (15.8 months), some
of the 15 manuscripts that were reviewed in 2002 and 2003 may, furthermore, be
published in 2004 or 2005. These shortcomings may limit our estimates of publi-
cation rate and publication lag.
Finally, peer review is not the only reason why manuscripts are retracted from
publication or change between submission and publication. Input from editors, ed-
itorial statisticians, and manuscript editors can all affect the outcome, as can the
authors when they are given occasion to reconsider their manuscript after con-
structive suggestions for improvement and some time to reflect on their work.7
When the manuscript was published in another PubMed®-indexed journal after re-
jection by PRS, moreover, it will likely have been reviewed by a second set of re-
viewers. Because such inputs all occur between initial submission and final
publication it is difficult to discriminate the effects of the peer review from those
of all others involved.

Acceptance rates
The reviewer’s and editor’s acceptance rate observed in this study is in line with
the overall acceptance rate of submissions to PRS, which has been approximately
50% over the years 1992 through 2003 (PRS Editorial Office, personal communi-
cation 2003). It compares to the 40 to 46% acceptance rate reported for reviewers
and editors of other highly specialized medical journals.4,6,8,17 Such limited accept-
ance rates may be explained by the large number of submissions in combination
with the restricted printing space.17

The levels of agreement between our reviewer and the editor, between both 2 re-
viewers, and between the second reviewer and editor all featured less than excel-
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lent values for the kappa statistic and this, again, is in accordance with the 47 -
79% agreement reported for other medical journals.6,8 Although such lack of agree-
ment is indicative of the subjective nature of the peer review process, it is not nec-
essarily bad. Editors may actually choose reviewers with diverging views
deliberately to help them make well-balanced decisions.

Reviewers’ advice about whether to accept a manuscript is also limited because
they do not know about all of the factors that go into the decision to accept or re-
ject a manuscript. These factors include other manuscripts that may have been
submitted on the same topic and the editor's plans for the overall balance of arti-
cles in the journal.7

Geographical bias
Our reviewer on average scored the quality of manuscripts originating from non-
English-spoken countries lower than that of manuscripts of Anglo-American origin.
Even though peer reviewers in general assess manuscripts from non-US-authors
less favorably,13 we found the acceptance rate of manuscripts originating from
non-English-spoken countries not to be significantly lower than that of manuscripts
originating from Anglo-American countries.
Moreover, the acceptance rate of non-Anglo-American manuscripts that were lin-
guistically criticized (reviewer 0.55, editor 0.45) was even higher than the accept-
ance rate of manuscripts from these countries that were not linguistically criticized
(reviewer 0.43; editor 0.30), albeit not significantly so (p = 0.06, chi-square test).
Hence, the slightly lower acceptance rate of manuscripts originating from non-
English-spoken countries can not be explained by the higher frequency of linguistic
comments among these manuscripts.
In general, the editor’s acceptance rate of the linguistically criticized manuscripts
(0.50) compared favorably with that of the manuscripts that were not linguistically
criticized (0.39).

Other topics of criticism
Apart from linguistic shortcomings, the features commented on by the reviewer
mainly involved the lack of scientific basis for some of the interpretation of data in
its Discussion. He judged the importance of reviewed manuscripts modest or non-
existing more often than reviewers of other journals,6,8 and this may be explained
by his zeal to guarantee a higher scientific value for PRS. In general, manuscripts
that were published after rejection by the editor of PRS tend to appear in less
prestigious journals.18 Obviously, this stringent way of reviewing so far did not
give the editor of PRS reason to no longer request the input of this reviewer.

Follow-up of comments
While revising their original manuscripts, the authors met 125/200 or 63% of the
non-linguistic suggestions for improvement made by the reviewer (Fig. 7). Peer re-
view and editorial revisions may improve the discussion of the study’s limitations,
its generalizations and use of statistics, the tone of conclusions, the accuracy of ref-



erences, and the quality of abstracts.10,19 Still, not all the reviewers’ advice are
helpful, not all authors meet all advice, and publication is possible even after min-
imal revision.
Authors may choose not to meet the comments for reasons of authenticity or re-
fusal to spend time on revision activities. Unfortunately, they often view comments
as dictates while it would be more helpful to regard them as negotiating positions.4
In general, authors tend to only agree with reviewers’ suggestions provided their
manuscript is (conditionally) accepted for publication.20,21 Likewise, agreement be-
tween readers and reviewers on quality of the manuscript is poor,22 although there
is evidence that readers recognize and value the changes made during peer re-
view.22,23

Publication delay
The median publication lag to full publication in PRS was 15 months in our series.
This compares with the 6 to 16 months of median publication lags reported some
years ago for other surgical journals.24 The publication lag is composed of the
time between receipt of the manuscript in the editorial office and forwarding it to
the reviewers, the time needed to complete and return the peer review, the time
for the editorial decision and correspondence to the authors, the time for the au-
thors’ revision in the light of the reviewers’ comments, and the time from accept-
ance to publication of the final article. The editorial office will try and keep the
first three to a minimum but has less influence on the time used to complete the
actual peer review.
Obviously, the author(s) are entirely responsible for the time it takes to revise the
manuscript. The reason for variance in the last component is often less clear. It is
made up of the importance editors attach to early publication, the need to group
publications so as to make an attractive journal, the time taken in checking print
proofs and other details with the author(s), and the need to have a bank of copy
to fill an issue.25
We found the peer review time to take 21 days of the entire publication lag in our
series. This compares with the peer review time of 25 days for the similarly pres-
tigious, highly specialized medical journal Obstetrics and Gynecology.26 On-line
submission, peer review and editorial revision have been suggested to shorten the
publication lag by omitting the time-loss during transport by conventional mail.
Additionally, such e-mail transport may enhance the editorial office to forward re-
minders to the reviewers to respond to the request for review.
Still, this time should be viewed in context as it took less than 5% of the publication
lag and is even smaller in relation to the total time from research idea through
funding and conduct of the research, to writing results up and submitting them for
publication. Moreover, an even longer delay can occur from the time of publication
to the time the new information is incorporated into practice. A clearer message
in the original manuscript as a result of peer review and editing may well shorten
the duration from research idea to use in practice, the most meaningful interval.7
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Reviewer’s benefits
Our reviewer assessed 97 manuscripts over a twelve-year period, or an average
of 8 a year. PRS annually received approximately 1100 submissions to be reviewed
over the years 1992 through 2003 (PRS Editorial Office, personal communication
2003). As an average of 346 names of reviewers were included in the 11 listings
of Guest Reviewers published in PRS from 1992 through 2003, these reviewers
apparently assessed an average of no more that 3 PRS manuscripts each year.
In general, reviewers assess 1 manuscript per month and spend 1.5 to 3 hours on
each review, with surgeons in general spending less time than internists.27,28 The
input in time and intellectual effort by the reviewer appears to be an act of sheer
altruism but may actually be balanced by the recognition as a scholar and expert
apparently implied by the editor when requesting the review, by the knowledge
and expertise gathered by reviewing other researchers’ work, by the editor’s invi-
tation to provide a discussion to be published along with the author’s work, or by
the acknowledgment of input in yearly published lists of reviewers.29
For young reviewers who aspire to be researchers of reputation, reviewing may be
part of their initiation into the profession. They learn how successful manuscripts
are crafted and how the “give and take” between authors and editors is carried out.
More experienced reviewers may value the opportunity to see new work before it
is published.
All reviewers can improve their critical appraisal skills by putting themselves in a
position where they must examine a research report in depth and by receiving the
comments of other reviewers and editors who have also examined the same man-
uscript carefully.1,7 Many editors send to reviewers a copy of the other reviewer's
comments and their letter to authors. Small, randomized controlled trials of this
practice showed no effect on the quality of review, but such simple written feed-
back may express respect for reviewers’ efforts and recognition of their interest in
what others thought of the manuscript.
In reviewing a paper a reviewer is still essentially doing the journal a favor and
most reviewers welcome feedback, so a note of the final decision and an explana-
tion, particularly if the decision is different from the reviewer's recommendation,
should be sent to the reviewer.1,29

Our reviewer advised to accept 56% of the manuscripts, and the editor agreed with
most of this advice. This suggests that the editor benefited from the review. The
authors addressed a large fraction of the reviewer’s suggestions to improve their
manuscripts and this suggests that they, too, benefited from the peer review
process. Because manuscripts rejected by PRS end up in less prestigious journals,
the readers of PRS may be expected to benefit from this process also.
The major drawback of the process, the implicit delay of publication, is very limited
and may well be balanced by the improvement of the manuscript by the review.
The cost-effectiveness of the process for the reviewer remains unclear. Most likely,
it involves a very personal and individual balancing of arguments. Based on the
above we conclude that the peer review system of PRS in general is beneficial and
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that peer review ought not be seen as an obligatory process bullying authors but
as a shared system to improve science.
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From the multitude of oral presentations at major medical meetings, the most in-
formative and highest-quality studies make it to full publication in peer-reviewed
journals. The rate of publication may be regarded as an indicator of the scientific
level of the meeting. Study of the publication rates of consecutive annual meetings
allows for the evaluation of the consistency of the scientific level of these meetings
and for comparison with publication rates of other meetings in the same field of
interest. To grade how useful any publication is to other authors, one can further-
more measure how frequently they cite it in their own publications.
Finally, the time lag between oral presentation and full publication is of importance
to both its authors and the audience at the meeting. The main objectives of this
study were to determine the publication rate of papers of various fields of interest
as presented at five consecutive annual meetings of the European Association of
Plastic Surgeons (EURAPS) and the time lag between these presentations and their
publication. The authors compared their overall findings to those reported for other
surgical specialties. Moreover, they identified and classified the journals in which
the full publications appeared as an indicator of the scientific value of the meeting.
They conclude that a greater than average number of papers presented at the
1995 through 1999 annual EURAPS meetings went on to full publication in peer-
reviewed journals. Among these journals, Plastic and Reconstructive Surgery was
the best source for information presented at the meetings.

Although approximately 90 percent of the publications appeared before 3 years
had passed after a meeting, additional publications may be expected to appear
even more than 6 years after the meeting. Given the high publication rate and the
high average normalized impact factor of the journals in which the presentations
appeared, the five studied EURAPS meetings overall had high scientific value.
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From the multitude of oral presentations at major medical meetings, the most in-
formative and highest-quality studies make it to full publication in peer-reviewed
journals.1 Given that the quality of the presentation is associated with the likelihood
of such publication,2,3 the rate of publication may be regarded as an indicator of
the scientific level of the meeting.4,5 Study of the publication rates of any society’s
consecutive annual meetings allows for the evaluation of the consistency of the sci-
entific level of these meetings. Large differences in the publication rates from one
year to another may suggest fluctuations in the quality of oral presentations and
that alterations in the criteria for selection of abstracts may be necessary.2
Moreover, differentiation of publication rates of presentations in subspecialized
fields of interest may indicate which of these fields is less well represented during
the meeting, as compared with other subspecialized fields.2,3,5 Finally, if the publi-
cation rate of a certain society’s meeting falls far below the typical publication rate
of other meetings in the same field of interest, the meeting in general can be
judged as less informative.1 Still, full publication is only an intermediate outcome
that may be satisfying to the authors but may not necessarily be of use to others.
To grade how useful any publication is to other authors, we can measure how fre-
quently they cite it in their own publications.6 Apart from the rate and grade of pub-
lication, the meeting’s typical time lag between oral presentation and full
publication is of importance to both its authors and their audience at the meeting.2
The rate, grade, and date of full publication of papers presented at scientific meet-
ings have been studied for various medical specialties7,8 but never for plastic sur-
gery. For the reasons mentioned above, the main objectives of our study were to
determine the publication rate of papers of various fields of interest as presented
at five consecutive annual meetings of the European Association of Plastic Sur-
geons (EURAPS) and the time lag between these presentations and their publica-
tion. We compared our overall findings with those reported for other surgical
specialties. Moreover, we identified and classified the journals in which the full
publications appeared as an indicator of the scientific value of the meeting.

All 306 papers presented at the annual scientific meetings of the EURAPS from
1995 through 1999 and included in the respective abstract books were entered
into a database. Each presentation was categorized in one of the three categories
“clinical study,” “basic research,” and “aesthetic surgery” discriminated by the EU-
RAPS’s scientific committee, and this category was noted in the database along
with the date of presentation (Table I). In February of 2003, we searched PubMed
to identify all presentations that had been published in full in a peer-reviewed jour-
nal.9 Because of the ability to search from 1966 through 2002,2 the use of PubMed
made it possible to find presentations published even before the respective meet-
ings. Apart from PubMed, all volumes of the European Journal of Plastic Surgery
up to December 31, 2002, were searched for matching publications. Although this
journal is not indexed in PubMed, we included the European Journal of Plastic Sur-
gery because it is the official organ of EURAPS and of six European national plastic
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surgical societies.
The search machine of the European Journal of Plastic Surgery website was used
to trace any publication from January of 1998 through 2002,10 whereas the index
of the bound annual volumes of its printed issues were searched for any presen-
tations published until 1998. The searches began with the first author’s name but,
if needed, all the authors’ names were used until a matching title was found. If a
match was not found, PubMed and the European Journal of Plastic Surgery were
searched for keywords from the title or abstract of the presentation.1 Whenever a
publication was retrieved the authors, title, and abstract of the oral presentation
were compared with those of the full publication to establish whether they matched
in accordance with the stringent criteria used for previous studies.2,5,8,11
All matching publications were entered into the database along with the date of
publication and the journal name. Although cases of dual publication were noted,
any second appearance of a matching publication was disregarded in our analysis.
Finally, each publication was categorized by its publishing journal to allow for the
grading of the overall scientific value of the meeting. For this, we entered the im-
pact factor of the publishing journal in the year of publication as calculated by the
Institute for Scientific Information (Philadelphia, Pa.).12
This impact factor is the ratio of the number of citations to the journal in question
for the year in question to the number of citable articles in that journal in the past
2 years and hence, it is a measure of the average frequency of citations for the ar-
ticles in the journal in question.12,13 For example, if there were 142 references (ci-
tations) made in all journals indexed by the Institute for Scientific Information in
2000 to a certain journal, and if that journal had published 100 citable articles in
1998 and 1999, then the impact factor for 2000 of that journal would have been
1.420.

Rate of Publication
On the basis of the outcome of our search, overall rates of publication were cal-
culated for each of the respective EURAPS meetings. These publication rates were
compared with each other by the chi-square test and with those reported for other
surgical disciplines in studies that used MEDLINE or PubMed to identify subsequent
full publication.2,3,11,14 –19

Because the number of presentations studied in these reports varied extensively,
we weighted the reported publication rate by the square root of the total number
of presentations at each of the meetings reported on to obtain a weighted mean
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publication rate.8,20 The rates of publication of presentations in each of the three
categories were determined and tested by the chi-square method to determine
whether these categories acted as predictors of likelihood of full publication.21 We
accepted a confidence interval of 95 percent for the chi-square tests, and p values
less than 0.05 were accepted as indicative of statistical significance.

Date of Publication
For those papers that were published, the mean and median time lag between
presentation and publication were determined. Papers published before their pres-
entation at a EURAPS meeting were given a negative value for this time lag. We
compared the observed cumulative rate of publication over time with those re-
ported for other surgical specialties.2,3,11,15–17,19

Grade of Publication
Because the Institute for Scientific Information impact factor of any given journal
fluctuates over the years and because presentations from any one meeting are
published in various years, we normalized the scientific value of a journal by cal-
culation of the ratio of its impact factor in the year of publication to the impact fac-
tor of Plastic and Reconstructive Surgery in the same year.22–24 In this way, it is
possible to compare the average quality of published presentations of each meet-
ing to that of the other meetings.22,23 We chose Plastic and Reconstructive Surgery
as the definitive standard for this because it has an impact factor that is continu-
ously and clearly above that of other journals related to plastic surgery.12

Rate of Publication
Of the 306 studied presentations, 195 were published in PubMed-indexed journals
or the European Journal of Plastic Surgery until December 31, 2002, giving an
overall publication rate of 63.7 percent (Table II). Six presentations were dually
published. The publication rates for each of the five annual meetings did not sig-
nificantly differ (p =0 .49). The fraction of presentations in each of the three cat-
egories fluctuated over the years and there was a nonsignificant trend that
presentations on basic research, in general, were more likely to be followed by full
publication than those on aesthetic surgery (p = 0.06) or clinical study (p = 0.15)
(Table II). The overall publication rate observed in our study compared favorably
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with those reported for other individual surgical meetings and with the weighted
mean rate for all of these meetings (Table III).

Date of Publication
The mean delay from oral presentation to full publication over the years was 14
months (SD, 23.9 months; median, 13 months), with 40 of the 306 presentations
(13 percent) having already been published in full before the actual meeting (Table
IV).5 Even though 174 of the 195 publications (89 percent) had appeared in print
at 3 years after the respective meetings, the delay of full publication of the 1995
and 1996 presentations was found to amount up to 89 and 72 months, respec-

tively.
Grade of Publication
The 195 publications to date appeared in 52 different journals, of which 16 were
plastic surgery, microsurgery, aesthetic surgery, craniofacial surgery, or hand sur-
gery journals. Most appeared in Plastic and Reconstructive Surgery (n = 72), fol-
lowed by the British Journal of Plastic Surgery (n = 17), European Journal of Plastic
Surgery (n =16), and Annals of Plastic Surgery (n =11) (Table V). The impact fac-
tors of the 52 publishing journals over the years varied from 0.157 to 31.473 (Table
VI). The mean impact factor of the publishing journals proved susceptible to out-
liers, whereas the median impact factor for each year was equal or close to that
of our definitive standard, Plastic and Reconstructive Surgery. Hence, the median
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of the so-called normalized ratio of the publishing journal and Plastic and Recon-
structive Surgery was 1.0 for the 1996, 1998, and 1999 meetings, 0.4 for the 1995
meeting, and 0.7 for the 1997 meeting.

Presentation at a meeting is an accepted first step toward the dissemination of
new scientific work, but the abstracts of these meetings are often published only
in proceedings that are exclusively available to those who attended the meeting.5
These abstracts are therefore of little use to the scientific community at large and
the ultimate goal of any research project should be to take the next step, in which
the manuscript is published in a peer-reviewed journal.1 Moreover, such publication
is considered an acknowledgment of the study’s validity and represents the bench-
mark of a researcher’s accomplishments,1,3,16 whereas failure to disseminate the re-
sults of well-designed and well-conducted trials ought to be considered unethical.20

Rate of Publication
Before we discuss the implications of our findings, some potential methodological
limitations of our study should be considered. They include the possibility of omit-
ting papers published in journals that are not indexed in PubMed other than Eu-
ropean Journal of Plastic Surgery and our inclusion of publications in the latter
journal. By relying solely on the indexes of PubMed and European Journal of Plastic
Surgery, it is possible that we underestimated the true publication rate.3 This did,
however, allow us to compare our observations with those reported by others using
similar methodology.
Our overall publication rate compares favourably with those reported in other sur-
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gical disciplines (Table III), and it is significantly higher than the weighted mean
rate of 41 percent to 45 percent calculated in reviews of more than 45 reports on
full publication of abstracts related to all biomedical sciences.7,8 Even when the
search results from European Journal of Plastic Surgery are excluded, the overall
publication rate for the five consecutive EURPAS meetings is still 59 percent. Ob-
viously, EURAPS succeeds at fulfilling its mission to furnish an annual forum for a
selection of the best scientific works presented at national societies, and this may
be expected to result in a higher publication rate than that of the national meet-
ings.
Still, one wonders what happened to the 111 presentations that have not been
published to date. The reasons for failure to publish are multifactorial.8 Even
though “lack of time or low priority” has been indicated by most authors, 11,20,25 “in-
completeness of study” or “problem in study design,”20 “lack to resubmit after initial
rejection of the manuscript,”4 and even “lack of economic reward”21 have been
cited as reasons for such failure.8 Another factor of influence may be the publica-
tion bias against studies with small sample sizes and studies with negative or non-
significant findings.3,8,20,25
Because we, like others,8,11 observed a higher publication rate for “basic research”
presentations, we surmise that basic researchers have more incentive to complete
their work15 and their studies are less likely to meet with publication bias.11 Another
factor that may influence rate of subsequent publication is the amount of data re-
quired by societies for abstract submission. The review process for accepting a
paper for presentation at a meeting is often markedly different from that for a
manuscript being considered for publication in an indexed journal,26 and it is pos-
sible that more rigorous requirements lead to greater likelihood of eventual full
publication.21 As such, the high publication rate we observed not only reflects the
drive and academic determination of plastic surgeons to complete and publish their
studies but, in addition, it validates the quality of the EURAPS annual meetings
and the selection process for the abstracts by its consecutive program committees.
4,27,28

Only one of three submitted abstracts is accepted for podium presentation, and at-
tending a EURAPS meeting implies being exposed to a large number of studies
that most likely will be published in written form over the next few years.1 Given
that nearly twothirds of the presentations in our study are expected to be followed
by full publication and because our selection criteria for inclusion of these publi-
cations were as stringent as those reported by other authors,8 we conclude that
the overall scientific value of the presentations at the EURAPS annual meetings
may be judged as more than adequate.2,3 The nearly identical publication rates
over the 5-year period suggests that there is ample quality research to be pre-
sented at these meetings.16

Date of Publication
Initially, we expected the vast majority of publications to appear in the first 3 years
after presentation.7,8,17 Hence, we chose to study abstracts presented up to the
1999 EURAPS meeting to ensure that a reasonable amount of time would have
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elapsed to allow such publication. From 1996 to 1997, however, we noticed a
marked drop in publication rate from 0.72 to 0.58 (Table II) and we attribute this
to insufficient time having passed between the meeting and the evaluation period
to cover the time lag between presentation and publication.16
Because only two presentations from the 1995 and 1996 meetings were published
more than 6 years after the meeting, we accept the mean of the publication rates
of these two meetings (81 of 117, or 0.69) as indicative for the years to follow.3
Hence, the total number of presentations at the 1997, 1998, and 1999 meetings
to be published at any time after those meetings are expected to be 42, 42, and
48, respectively. Therefore, we expect seven more presentations from the 1997
meeting to be published in the future and three and eight more of the 1998 and
1999 presentations, respectively. Considering the relatively large number of “basic
research” papers at the 1998 meeting, this may even be an underestimation for
that year.

Early Publication
Because some authors prefer to postpone public presentation of their work until
it is “publication-ready,”3 we reckoned with publications in the year before the re-
spective meetings. Still, the premeeting publication rate of 13 percent in our study
is higher than the premeeting publication rates of 1 percent to 9 percent observed
for other surgical meetings (Table IV).2,3,11,15–19 This may explain why we found
about half of all published presentations in our study to have appeared before the
first year after the respective meetings had passed, whereas the weighted mean
publication rate after the first year for the other surgical meetings was approxi-
mately one-third of the final publication rate (Table III).
We believe that the 11 presentations we found to have appeared in print more
than 1 year before the meeting ought to be regarded as redundant. Even though
no attempt was made to question these authors as to why they chose to present
at the EURAPS at such a late date,16 it is widely understood that presentations at
a meeting hardly serve a purpose once the full paper has been published.5

Grade of Publication
The publications ultimately appeared in a wide variety of journals, but it is clear
that Plastic and Reconstructive Surgery is the best source for information presented
at EURAPS meetings (Table V). This reflects the interest of both the EURAPS and
Plastic and Reconstructive Surgery in presenting the latest plastic surgical re-
search.16 That we found 152 of the 194 publications in the 16 journals related to
plastic surgery confirms that most research presented at a specialty meeting is
subsequently published in a specialty journal.5,11 An innovation in our study was the
use of Institute for Scientific Information impact factors to grade the overall sci-
entific value of the published presentations. The use of this impact factor as a
grading instrument for scientific output has been fiercely condemned,13,24,29 but
even its opponents accept it as a reliable instrument to compare journals within a
given research field or discipline.23,24,29 Merely counting the number of citations of
a published paper without consideration of the journal in which it was published
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would not allow for a standardized comparison.
There is a significant association between a journal’s impact factor and its qual-
ity,30,31 and articles of higher methodological quality are published in journals whose
articles are cited more frequently.30 The journal’s impact factor was recently found
to be the only variable of influence on the citations per year of an article in that
journal. Other characteristics such as number of studied subjects, human versus
animal subjects or objects, binary variables representing presence or lack of an ex-
plicit hypothesis, control group, blinding, prospective or retrospective methodology,
and the subjective newsworthiness and quality scores either had no influence or
were almost completely subsumed by the impact factor of the publishing journal.6
The impact factor is a predictor of the number of articles from that journal that will
achieve classic status in the future.32 Provided the aggregation level of the studied
material is sufficiently high, the impact factor is well applicable as a bibliometric in-
dicator of research performance in biomedical sciences.23 The joint scientific output
of five consecutive annual EURAPS meetings may be considered an adequate ag-
gregation level. Still, just as a journal’s impact factor is an indicator of the journal’s
scientific value rather than of the value of an individual article in that journal, the
average of the normalized factors we used is an indicator of the meeting’s scientific
value rather than the value of the individual presentations.
The bibliometric data on the presentations awarded as best papers at the consec-
utive EURAPS annual meetings illustrate that full publication in a peer-reviewed
journal may not be used as the definitive standard for the scientific value of indi-
vidual presentation (Table VII).28 Whereas two of the 10 awarded presentations
have not been published to date, the (normalized) impact factors for five of the
eight remaining awarded presentations did not exceed the mean (normalized) im-
pact factor of publications from the same meeting (Table VI). Obviously, authors
have reasons other than the impact factor for choosing the journal in which they
publish their work.32,33

A greater than average number of papers presented at the 1995 through 1999
annual EURAPS meetings went on to full publication in peer-reviewed journals.
Among these journals, Plastic and Reconstructive Surgery was the best source for
information presented at the meetings. Although approximately 90 percent of the
publications appeared before 3 years had passed after a meeting, further publica-
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tions may be expected to appear even more than 6 years after the meeting. Given
the high publication rate and the high average normalized impact factor of the
journals in which the presentations appeared, the five studied EURAPS meetings
overall had high scientific value.
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Background
Citations of articles reflect their scientific relevance. The ISI® Impact Factor (IF)
measures the average number of citations to articles in a journal. Consequently,
less-cited articles are credited for the impact that a few frequently-cited articles
had. Furthermore, the IF only regards the citations received in the first two years
after publication whereas most articles are cited only after that period. We objec-
tified the relevance of the Impact Factor as a measure of scientific value of articles.

Methods
We identified the ten most-cited articles of four leading journals and calculated
the pattern of their citations over the years. On the basis of the most significant
change of regression coefficient in this pattern, we established the critical citable
period and the number of citations received in the first two years as a fraction of
the number of citations received during this period.

Results and Conclusions
The citation distribution was skewed and, hence, the IF was no good indicator for
the scientific relevance of individual articles. The critical citable period was 16
years, in which articles gathered 61.3% of their total number of citations (range
52.3 – 74.3%). The number of citations obtained in the first two years correlated
well with the number of citations received in the critical citable period (Spearman
rho = 0.60, p < 0.001). Still, only 2.5% of the total number of citations was gath-
ered during the first two years (range 1.2 – 4.0%) and, therefore, IFs do not ad-
equately represent the impact of these articles.

Key words: Bibliometry; Citation; Impact Factor; Publications
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Citation of published work by other researchers provides an indication of the
scientific relevance of one’s work1, and the number of citations in specialist journals
may be used to measure the relative impact of scientific work. Consequently, this
number is increasingly used to establish to whom grants, subsidies, and awards are
appointed.2-4 Likewise, the relative importance of a journal may be established on
the basis of citations made to its individual articles.
To allow for comparison between journals within particular fields of scientific inter-
est Garfield introduced the Journal Impact Factor (ISI Thomson Scientific, Phila-
delphia, PA).5 For each given year, this Impact Factor (IF) is the number of citations
in that year, to articles published in the journal over the two previous years divided
by the total number of citable articles published in that journal during the same two
years.6
IFs are used by publishers, advertisers, librarians, and editors for strategical rea-
sons and authors may use them to decide were to submit scientific research.5,7 In
recent years, economic restrictions have increasingly forced the financial support-
ers of basic research to adopt their spending policies. Consequently, the assess-
ment of research output is becoming a priority issue for the scientific community.8
In Europe, the IFs of journals in which research groups have published are used
explicitly to determine to whom funds are appointed.2,4
Criticism on this use of the IF increased along with its increasing influence. First,
an IF may at best provide a measure of the scientific level of the journal but not
of the individual articles, because the IF does not provide any information
regarding the distribution of citations over the articles in the journals.9 More im-
portantly, the comparison of the scientific output between researchers of divers
medical specialties on the base of journal IFs is flawed because the pattern of ci-
tations over time, more often than not, differs between specialties.10 Even though
this has been stressed time and again both by Garfield,5 and others,4,11 such com-
parisons are still being made.9
In any journal, a limited number of articles is likely to attract the bulk of citations
to that journal. This bulk, then, predominately determines that journal’s IF and
less-cited articles may be given credit because of the impact of these few, fre-
quently cited articles.4 Consequently, a journal that contains a small number of
highly useful, frequently cited articles and a large number of less useful, less-cited
articles may feature the same IF as a journal with an average number of citations
spread evenly across most of its articles.9 It is, furthermore, likely that pure clini-
cians read articles and journals that thoroughly influence their clinical practice but
that they never cite this work themselves.9 Because many articles in clinical jour-
nals tend to feature practical rather than theoretical innovations, we feel that their
substance is being absorbed to become part of the current knowledge while the
articles never attain a top-cited status.12
To date, it has never been objectified whether, or not, only a small fraction of ar-
ticles in clinical journals is predominately cited while most are never. Moreover, we
felt that the journal IF is a particularly weak indicator of scientific value of surgical
publications as we hypothesized that most citations to such publications are made
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after the period of two years that is critical to the IF. After all, before citing an ar-
ticle that features an innovative surgical technique, for example, surgeons need to
establish their expertise and an own series of patients with the technique, and
have to allow for an adequate period of follow-up before they can report on their
experience. Additionally, surgical journals often feature a publication lag of well
over one year between submission and publication of any manuscript.13
Consequently, many ‘‘classic’’ surgical articles may have been cited very often with-
out having contributed to the IF of a journal because the two year window of the
IF had passed.14 Again, this has not been objectified to date.
For these reasons, we evaluated the distribution of citations over the individual
articles in four peer-reviewed journals to evaluate whether the IF is representative
for their individual articles or, rather, only reflects the impact of a small number of
frequently cited articles.
Second, we objectified the pattern over time of citations to articles to assess the
influence this profile has on the relevance of the number of citations during the first
two years after publication that is used to calculate the IF.

Data sources and storage Because citations profiles and patterns may differ among
journals and among medical specialties, we limited our survey to four internation-
ally readily available, general plastic surgery journals that are indexed in PubMed
(U.S. National Library of Medicine Bethesda, MD).15 We selected Plastic and Recon-
structive Surgery (PRS), the British Journal of Plastic Surgery (BJPS), the Annals
of Plastic Surgery (APS) and the Scandinavian Journal of Plastic and Reconstructive
Surgery and Hand Surgery (SJPS) as data sources because they all feature a wide
spectrum of plastic surgical topics without the restriction to a certain field of inter-
est and beause they consistently featured the highest IF in their field.6
For each of these journals, we included all articles published from their first year
of publication (1946, 1948, 1978, and 1967 respectively) through December 2000.
Because all citations through December 2005 were scored, the included articles
had a citable period of at least five years. To allow descriptive and statistical analy-
sis, all data were entered onto a computerized spreadsheet (MS-Excel, Microsoft
Corp., Redmond, WA) to be analyzed by use of SPSS 12.01 (SPSS Inc., Chicago,
IL).

Evaluation of journal IF as an indicator of individual article ci-
tations
We applied the one-sample Kolmogorov-Smirnov test to assess whether the dis-
tribution of citations to articles within each of the four journals was parametric
(normal Gaussian distribution). The number of articles that were never cited was
defined as the difference between the total number of articles in each year as re-
trieved from Pubmed, and the number of articles with one of more citations as
found in the Science Citation Index Expanded data base (ISI Thomson Scientific,
Philadelphia, PA).16
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Assessment of citation patterns over time
For each of the four journals, we established which ten articles were most often
cited up until 2006 by use of the Science Citation Index Expanded data base.16 For
these ten most-cited articles in each journal, we established the pattern of citations
to the article over the years from the first year after publication through 2005.
Then, we calculated the annual percentages of the total number of citations finally
received for each article. Third, we calculated and graphically plotted the mean pat-
tern of annual citation percentages among the ten articles per journal and, finally,
we calculated and graphically plotted the average citation pattern as percentages
of the average total over all 40 top-cited articles.
The latter was done to determine the critical citation period during which most ci-
tations are made to an article relative to the total number of citations over time and
relative to the time passed since its publication. We needed to introduce this critical
citation period to allow for standardized comparison of numbers of citations to ar-
ticles with widely varied citable periods, i.c. their period since publication. The crit-
ical citation period was determined by calculation of the most significant change
in the average regression coefficient of the best-fit lines of the citation pattern.

Assessment of the relevance of early citations as a measure of
scientific impact of articles
Subsequently, we established for each of the four journals which ten articles were
most often cited during the critical citable period, again using the Science Citation
Index Expanded database.16 Hence, for our actual assessment we only included ar-
ticles that had been available for citation during the critical citable period, or longer.
To objectify whether the absolute number of citations in the first two years after
publication was indicative for the total number of citations during the critical citable
period, the correlation between these numbers among these four new sets of ten
articles was established using Spearman Rank correlation. Significance was deter-
mined at p < 0.05.
To assess whether or not this indicator was solely applicable to the ten most-cited
articles, similar correlation calculations were applied to four sets of ten randomly
selected, less-cited articles (10 – 50 citations each) that each featured at least the
same critical citable period.
Finally, we calculated which percentage of the total number of citations received
in the critical citable period was received by each of the 40 top-cited article during
the first two years after publication in order to test our hypothesis that articles are
mostly cited only after two years have passed after their publication.

Evaluation of journal IF as an indicator of individual article ci-
tations
A total of 26832 articles were published in the four journals through December
2000, with approximately 50% more articles published in PRS (n = 15915) than
in the three other journals together (APS n = 4863; BJPS n = 4462; SJPS n =
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1592). In general, PRS articles were cited most often with a mean of 12.2 citations
per article, followed by SJPS (9.43 citations/article), BJPS (7.1 citations/article),
and APS (5.9 citations/article). None of the investigated journals had a normal
Gaussian distribution of citations over the articles (p < 0.001, Kolmogorov-Smirnov
test).

Figure 1: Citation distribution of cited articles in 4 plastic surgery journals since their publication start through 2006.
Please note that because of the skewed distribution of number of citations on the x-axis, the citation distribution in-
correctly appears to be normal.

Figure 2: Cumulative citation distribution for plastic surgical articles published from 1946 through 2000. The per-
centage of articles responsible for the fraction of citations finally retrieved up until 2006 is given.
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The citation distribution showed a skewed distribution with most articles cited once
(mean 23.2%, range 20.0 - 25.1%) or never (mean 10.3%, range 5.0 - 19.4%).
SJPS had the least skewed citation distribution with only 5% of its articles never
being cited and 2.1% of all articles being cited 50 times or more. This 2.1% re-
ceived 19.2% of all citations to SJPS (Fig. 1). Contrastingly, 4.6% of all articles pub-
lished in PRS were cited 50 times or more, and these articles received 34.7% of
all citations to PRS articles. Hence, only a small fraction of articles of PRS retrieved
the bulk of citations. The cumulative distribution of citations over all articles in the
four journals further showed that the most-cited 50% of the articles accounted
for more than 90% of the citations and the most-cited 10%, for 50% (Fig. 2).

Assessment of citation patterns over time
The top-ten cited articles in the four sets were published from 1962 through 1997.
The ten most-cited articles published in PRS from 1946 through December 2000
were cited 286 to 621 times up until 2006, which was more than the 83 to 368 ci-
tations to the ten most-often cited articles published in each of the other three
journals (Tables 1 - 4).

In general, the number of citations more steadily increased as off the second year
after publication. Consequently, the citations pattern of most articles graphically
showed J-like curves until approximately 15 to 20 years after publication. There-
after, a more variable citation pattern was observed. Some articles showed a linear
increase in citations even 25 years after publication, whereas others showed a de-
crease in the number of additional annual citations resulting in a S-like graphical
citation pattern (Fig. 3).

Figure 3: Cumulative distribution of the average percentage of citations per year for the ten most-cited
articles published in Plastic and Reconstructive Surgery (PRS), the Annals of Plastic Surgery (APS), the British
Journal of Plastic Surgery (BJPS), and the Scandinavian Journal of Plastic and Reconstructive Surgery and Hand
Surgery (SJPS).
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The average pattern of annual increase of the percentages of total citations to all
40 articles showed that these articles were mostly cited from 3 to 16 years after
publication (Fig. 4). After this period, the number of additional annual citations
decreased. The most significant change in annual increase of the fraction of cita-
tions occured at 16 years after publication. In this period, the four sets of ten
most-cited articles gathered 61.3% of their total number of citations up until 2006
(range, 52.3 – 74.3%).
Consequently, we accepted 16 years as the critical citable period allowing for the
comparison between the total number of citations in that period and the number
of citations obtained in the first two years relevant to the IF.

Assessment of the relevance of early citations as a measure of
impact of articles
Restriction of the analysis to articles that featured a critical citable period of 16
year, implied that two of the ten most-cited articles in PRS, six in APS, and one in
BJPS had to be replaced by articles that were published prior to 1991.{17-25}
Among the 40 most-cited articles thus included, a significant positive linear corre-
lation was observed between the number of citations obtained in the first two
years after publication and the total number of citations during the critical citable
period (Spearman rho = 0.60, p < 0.001) (Fig. 5). However, we observed no
similarly significant positive correlation among the 40 less-cited articles (Spearman
rho = 0.27, p = 0.089).
During their first two years after publication, the 40 most-cited articles received a
mean of 2.5% of the total of citations during the critical citable per iod. Most-cited
articles in PRS gathered more citations during the first two years (4.0%) than the
most-cited articles in any of the other journals (1.2% - 2.6.%), but not significantly

Figure 4: Average citation distribution pattern over the years since publication for all 40 most cited articles.



so (p = 0.16, 0.80, and 0.97, respectively; one-way ANOVA). Comparable percent-
ages were found for the 40 less-cited articles that, in their first two years, received
an average of 4.0% of the total of citations during the critical citable period.

We found the distribution of citations of articles within the plastic surgery journals
we studied to be extremely skewed. Secondly, we observed that citation patterns
hardly differed among the four journals we studied and that the number of early
citations to individual most-cited articles correlated well with the total number of
citations that these articles will receive during the criticalcitable period of 16 years.
Still, the articles in these journals received only a minimum of citations during the
first two years after publication; the time period used to measure a journal’s IF.
Before we discuss the implications of these observations, some potential limitations
of our methodology need to be considered.
First, we limited our study to four plastic surgery journals and more frequently
cited articles may not have been included solely because they were published in
subspecialty journals. Hence, our observations may not be extrapolated to other
journals.
Second, we restricted our analysis to articles with a minimum citable period of 16
years based on the graphical representation of the average percentage of the total
of citations to the 40 top-cited articles. However, we did not objectify whether or
not the flattening of the average citation pattern after 16 years (Fig. 4) was (partly)
caused by the decrease of number of articles that contributed to this average. Still,
half of 40 articles had a citable period of at least 25 years and the entire pattern
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Figure 5: Correlation between the number of citations during the first two years after publication and the total num-
ber of citations during the first 16 years after publication for the 40 most cited articles in plastic surgery with a
citable period of at least 16 year.



did not show any strong fluctuations. Hence, we accepted the decrease in addi-
tional annual number of citations after 16 years to be real. Third, many of the less-
cited articles in our database had a citable period that was shorter than 16 years
and these relatively young articles may not have gathered the bulk of their possibly
many citations. Moreover, we disregarded the number of citations after the critical
citable period, which was substantial for some of the 40 articles. Still, 61.3% of ci-
tations were made during the first 16 years and we feel it is reasonable to accept
this high over-all percentage as representative of the total number of citations that
an article may gather.

Journal IF as an indicator of individual article citations
The cumulative distribution of citations over all articles in each of the four journals
we studied showed that the most-cited half of the articles are cited 9 times as
often as the least-cited half (Fig. 2). One-third of citations (34.7%) was retrieved
by less than 5% of articles and, particularly in PRS, a small minority of articles was
found to inflate the journals’ IFs. Although we knew that only 15% of the articles
in biochemical journals were responsible for 50% of the citations,26 this is the first
time that it has been shown that the same applies to more clinical journals. No less
than one-third (33.5%) of the articles had never been cited (10.3%) or had been
cited just once (23.2%) (Fig. 1). This compares to journals in surgery and im-
munology with the highest impact factors, of which approximately 10% of articles
were never cited.9 Moreover, about 23% of original work published in the early
1980’s in natural sciences, medicine and technology was never cited, and only
some 20% was cited more than once.27,28
Because of this skewedness of citation distribution we stress, once more, that the
journal IF should not be considered representative of the impact of the individual
articles.26,29 For a journal IF to be representative of all its articles, the journal’s in-
dividual articles should be cited approximately equally.4

Citation pattern over time
To date, it has never proven that scientific papers generally are not cited until one
or two years after publication and that they reach a maximum in annual citations
after about three to five years, after which the number of annual citations de-
creases.30 The low rates of early citations as reflected in the initially low inclination
of the S-like graphs of the citation patterns we observed (Fig. 3) support the first
part of that hypothesis.
Still, rather than a maximum after about three to five years and a decrease there-
after, we found the average accumulation of citations to be linearly related to the
time span since publication from the third year through the sixteenth year after
publication (Fig. 4). This may very well be explained by the practical rather than
theoretical contents of the publications and the surgeons’ need to accumulate ex-
perience and insight with innovative techniques before they can comment, report,
or variate on it.
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Relevance of early citations as a measure of impact of articles
We found the number of early citations to individual articles to correlate well with
the total number of citations received during the 16-year critical citable period, for
the most-cited articles. In this respect, the IF fails for less-cited articles. Further-
more, good correlation in itself does not imply that it is also a good indicator of this
total. For this, it is necessary to know that the fraction of early citations is compa-
rable among the journals that are compared. To date, this fraction had not been
subject to study.
We found the average number of citations in the first two years after publication
over all four journals to be only 2.5% of the number of citations during the 16-year
critical citable period (Fig. 4), rather than the significantly higher 12.5% (or 2/16)
that may have been expected had there been a linear relation to time (p < 0.001;
one-way ANOVA). Obviously, this percentage would even have been lower in case
we had considered all citations through 2005 (range, 0.35 - 2.0%). Thus, even the
most-cited articles in general plastic surgery journals received only a minimum of
citations during the first 2 years after publication.

Journal Impact Factor and its relevance
This very low fraction of early citations may very well explain why the IF’s of these
journals remained relatively low. Moreover, articles in journals with short publica-
tion lags and journals of more dynamic research fields with shorter project times
such as biochemistry and molecular biology have a correspondingly higher pro-
portion of citations to recent publications than more clinical, human-bound re-
search specialties.31,32
Consequently, the use of the short 2-year window in calculating the IF may intro-
duces a strong temporal bias against more clinically orientated journals.4,13 It is of
great concern that the IF is generally applied as a measure of journal quality even
though it contains the fundamental statistical error of skewedness of citation dis-
tribution.
Moreover, citation habits and dynamics vary so much between research fields as
to make evaluative comparisons on the basis of citation rate or journal impact ir-
relevant.
Small research specialties like plastic surgery are disadvantaged in cases where
awards or grants are appointed on the basis of IF’s, just because high impact jour-
nals are still lacking in plastic surgery.31 Plastic surgeons may, consequently, be
forced to publish their work in high impact journals related to other research fields
(e.g. craniofacial subjects in journals of neurology or genetics), and essential plas-
tic surgical information may no longer be included in our own journals.

The citation distribution showed a skewed distribution with one-third of articles
cited only once or never. Therefore, the Impact Factor is no good indicator for the
scientific relevance of individual articles. In a period of 16 years, the 40 top-cited
articles gathered 61.3% of their total number of citations and this time span was
accepted as the critical citable period for articles in general plastic surgery journals.
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The number of citations obtained in the first two years after publication correlated
significantly well with the total number of citations that article had received during
the critical citable period but not for less cited articles. Only 2.5% of the number
of citations received after 16 years was gathered during these first two years and
this low percentage is felt to not adequately represent the scientific impact of the
top-cited articles.
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Background
Citation of published articles by peers provides an indication of the relevance of
thescientific work. Still, it is unknown what kind of plastic surgery articles are most
often cited. Therefore, we set out to identify the characteristics of 50 top-cited ar-
ticles as published in four international, peer-reviewed and PubMed-indexed gen-
eral plastic surgery journals.

Methods
The 50 most-cited articles were identified in Plastic and Reconstructive Surgery
(PRS), in the British Journal of Plastic Surgery (BJPS), in the Annals of Plastic Sur-
gery (APS), and in the Scandinavian Journal of Plastic and Reconstructive Surgery
and Hand Surgery (SJPS). These 200 articles were ranked after their citation index,
defined as the mean number of times they were cited per year during the first 16
years after publication. The top-50 articles thus ranked were analyzed for citation
and journal distribution, geographic and institutional origin, surgical and anatomical
subject, and level of evidence.

Results and Conclusions
Forty-one of the 50 top-cited (0.82) articles were published in PRS and 35 articles
(0.70) originated from an institute in the USA. Most of the articles dealt with the
reconstruction of acquired defects (0.52) and with basic or experimental research
(0.48).
Research that offered means for clinical improvement, rather than a high level of
evidence or the results of multi-institutional collaboration, was most often cited.

Key words
Bibliometry; Citation; Research; Publications
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Plastic surgery has seen impressive development over the past 50 years and re-
search articles published in plastic surgery journals reflect its evolution. Still, it is
unknown what kind of articles had most impact on this development. Because ci-
tation of published work provides an indication of this impact and the relevance of
the scientific contribution to peers,1,2 we identified 50 topcited plastic surgery ar-
ticles and analyzed their characteristics.

Selection of data sources
Plastic and Reconstructive Surgery (PRS), the British Journal of Plastic Surgery
(BJPS), the Annals of Plastic Surgery (APS), and the Scandinavian Journal of Plastic
and Reconstructive Surgery and Hand Surgery (SJPS) were selected as data
sources because all feature a wide spectrum of plastic surgical topics without the
restriction to a certain topic of surgical interest (e.g. microsurgery or cosmetic sur-
gery). All articles published in each of these journals from their first year of pub-
lication (1946, 1948, 1978, and 1967 respectively) through December 2000, were
included.
For each of the four journals, we identified the 50 articles that were most often
cited by use of the Science Citation Index Expanded database (ISI® Thomson Sci-
entific, Philadelphia, PA).2 Because all citations through December 2005 were
scored, the articles had a citable period of at least five years. The 200 articles thus
selected from the four journals were published from 1950 to 1999 and they had
been cited 42 to 631 times since publication (mean 116.8; standard deviation
95.6). Still, the difference in time since publication among them features a bias be-
cause older articles are likely to have gathered more citation merely because their
citable period was longer.

To allow for less biased comparison of these 200 articles we calculated their citation
index, defined as the mean number of times they were cited per year.1 Because we
previously showed that top-cited articles are most consistently and representatively
cited up until 16 years after publication, we calculated the citation index during this
so-called critical citable period or any shorter period in case the article had been
published less than 16 years ago.3 Ranking the 200 articles by this citation index,
we identified the 50 top-cited articles over all four journals to be analyzed.

Analysis of characteristics of 50 top-cited articles
For each of these 50 top-cited articles we noted the journal name, the topic of
surgical interest andanatomical region of interest, the authors’ name and country
of origin, the number and origin of collaborating clinics, and the level of evidence
of its content.4,5 All articles were analyzed by one author (M.P.J.L.) to prevent inter-
rater bias and all data were entered onto a computerized spreadsheet using Mi-
crosoft Excel (Microsoft Corp., Redmond, WA). Observed citations for each journal
were compared by descriptive statistics (sample size, mean, range, standard de-
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viation (sd) and analysis was performed using SPSS 12.01 (SPSS Inc., Chicago,
IL).
To score the topic of surgical interest distinction was made between 1- basic or ex-
perimental research (e.g. animal or anatomic studies), 2- congenital defects (e.g.
cleft or club hand), 3- acquired defects (e.g. posttraumatic or oncological recon-
struction), 4- cosmetic and rejuvenating surgery (e.g. chemical peeling or reduction
abdominoplasty), and 5- management and philosophy (e.g. grant application or
historical articles). Whenever the article dealt with two or three separately defined
topics of interest, it was accordingly scored in two or three categories. All articles
that dealt with more than three topics, as well as articles featuring topics that did
not fit one of the previous descriptions were scored in category 6- miscellaneous
or non-applicable. The topic was further scored in accordance to the anatomical
region of primary interest: 1- head and neck, 2- breasts, 3- abdomen, 4- rest of
thorax or trunk, 5- uro-genitalia, 6- upper extremity, 7- lower extremity, or 8- whole
body in case the topic concerned more than three of the anatomical regions. Again,
articles that dealt with two or three anatomical regions were scored in two or three
categories. For all topics that did not fit one of these definitions, e.g. in case of
reports on experimental research or practice management, the region was scored
as 9- miscellaneous or non-applicable.
The country of origin was defined by the address provided for the first author,
whereas the addresses of additional authors were noted to establish the number
and origin of collaborating institutes. A single-institute origin was scored in cases
where all contributing authors came from the same hospital or research institute,
whether from a single department or from more than one department in that in-
stitute. Hence, a multi-institute origin was scored if the contributing authors
came from more than one institute.
To rank the validity of the articles into levels of evidence we distinguished between
1- randomized controlled trial (RTC), 2- cohort study, 3- case series, 4- expert
opinion, 5- editorial, 6- review, 7- meta analysis, and 8- basic physiology or first

Table 1: levels of evidence of articles6,7

Level 1 RCT or systematic review ormeta-analysis or RCT-data (“best evi-
dence”)

Level 2 Cohort study or systematic review of cohort studies

Level 3 Case-control study or systematic review of case-control studies

Level 4 Case-series

Level 5 Expert opinion, editorial without explicit critical appraisal, or research
based on physiology, bench research or “first principles”

RCT: randomised controlled trial
First principles: pathophysiological principles that are used without further proof
to determine clinical practice
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principle articles. Again, articles that did not fit any of these definitions were scored
as 9- not applicable (Table 1).6,7

Citation profiles and journal distribution
A total of 26832 articles were published in the four journals from 1946 through
2000, with approximately 50% more articles published in PRS (n = 15915) than
in the three other journals together (4863 in APS; 4462 in BJPS; 1592 in SJPS). The
50 top-cited articles among all four journals had been published between 1965
and 2000 and their citation index ranged from 7.3 – 34.2 citation/year (mean 12.1;
sd 4.7) (Table 2). Forty-one of these 50 (0.82) top-cited articles had been published
in PRS. Six of the remaining 9 articles had been published in APS (0.12), two in
BJPS (0.04), and one in SJPS (0.02).

Subjects and anatomical regions of interest
The 50 articles dealt with 58 defined topics of surgical interest (1.16 topic/article).
The largest category of scored topics (26 of 58, or 0.45) was reconstruction of ac-
quired defects. The second and third largest category dealt with basic and exper-
imental research (24/58, or 0.41) and the reconstruction of congenital disorders
(5/58 or 0.9) respectively (Figure 1). The 50 articles dealt with 54 defined anatom-
ical regions (1.08 region/article). The head and neck region was scored as the
anatomical region of interest 14 out of 54 times (or 0.26) (Figure 2). The second
largest category dealt with topics concerned the whole body (11/54, or 0.20). The
third largest category was miscellaneous or non-applicable anatomical regions be-
cause most of the articles involved dealt with basic research.

Authors, origins and collaborations
One hundred and sixty-eight authors (3.36 authors/article) were involved in writing
the 50 topcited rticles but the average number of authors per article was 3.82.
This apparent paradox is explained by the fact that 19 individuals authored or co-
authored two or more of the top-cited articles (42 articles in total). The 50 articles
originated from the United States (n = 35), Australia (n = 4), Belgium (n=2), Swe-
den (n=2), the Netherlands (n=1), Canada (n=1), United Kingdom (n=1), Mexico
(n=1), Japan (n=1), France (n=1), and Yugoslavia (n=1).
Thirty-three articles (0.66) came from individual institutions, whereas the remain-
ing 17 (0.34) represented multi-institutional collaborations. Altogether, 50 institu-
tions produced these 50 topcited articles but none of the articles represented a
multi-international collaboration. Authors from arvard Medical school (six articles),
the New York University Medical Center (five articles), and the Pennsylvania State
University (four articles) were most often involved.

Levels of evidence
Thirty-four of the 50 articles (0.68) were scored as Level 4 evidence: 24 articles
represented single case series, 8 articles dealt with case series and physiology,



Figure 1
Analysis of the 50 articles with the highest citation index according to the topics of surgical interest.

Figure 2
Analysis of the 50 articles with the highest citation index according to the anatomical regions.
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bench research or first principles, and 2 articles represented reviews of case series.
The remaining 16 articles (0.32) represented Level 5 evidence and dealt with phys-
iology, bench research or first principles.

Our analysis provides an insight into the history and development of the specialty,
as well as into the features of an article that may make a plastic surgery classic.8
Before we discuss such implications of our observations, however, some potential
methodological limitations of our study need to be considered. First, we limited our
survey to four plastic surgery journals which allfeature a wide spectrum of plastic
surgery research and, consequently, top-cited articles in subspecialty journals were
excluded from the list. We did so because these journals attract a varied and large
audience and because they consistently featured the highest IF in the field of plas-
tic surgery, indicating that they are generally accepted as reference-journals for
plastic surgeons.
Second, the use of citation counts features problems and challenges such as the
lack of correction for self-citations, lack of counting possible citations in book chap-
ters, the preference of peers to cite longer articles and review articles and their
preference to cite articles from the journal in which they seek to publish their own
work.9 Still, citation counts provide the best recognition of the quality of a single
work and offer better measure of originality of an author’s contribution than article
counts.1,8
Third, for our analysis we included articles on the basis of their citation index,
rather than on the basis of the absolute number of citations they had gathered over
all the years since publication. Had we done the latter, 22 of the 50 selected articles
would not have been included in our survey because they were cited less often in
absolute numbers than 22 other articles (Table 3). The articles in the top 50 based
on absolute numbers of citations were published from 1957 to 1997 and they were
mainly published in PRS (n = 44), followed by APS (n = 3), BJPS (n = 2), and
SJPS (n = 1). Still, their bibliographic characteristics were comparable with those
of the selection we analyzed. Moreover, comparison on the basis of absolute num-
bers of citations would have disadvantaged more recent articles with the potential
to become a classic (e.g. Argenta et al, Morykwas et al, and Cao et al in Table 2).

Next, our choice of surgical and anatomical categories was arbitrary and some ar-
ticles were found to represent a combination of topics of surgical interest (e.g. an
animal study and some clinical case reports to introduce a surgical technique), or
of anatomic regions (e.g. the reconstruction of combined uro-genital and abdom-
inal defects by one technique). Still, the choice of categories was made in line with
the headings of the topical content page of PRS,10 and we accepted that the sum
of articles scored in the various anatomical or topic categories was larger than the
actual number of assessed articles to prevent predominance of the non-specific
‘miscellaneous or nonapplicable’ categories. Both, we felt, would enable a more re-
producible and accurate reflection of the actual topics of plastic surgical research.
Last, the ‘levels of evidence’ used to compare articles allegedly are under constant
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development as new types of trial and studies are developed.7 Still, most plastic
surgery articles were scored as featuring level 4 or 5 evidence and the definitions
of these levels have not changed significantly over the last decade.7

Citation profiles and journal distribution
We found PRS to feature most of the 26832 articles published in the four journals
(59.3%), and even a higher fraction of the 50 top-cited articles based on citation
index (82%). Moreover, the 50 articles with the highest absolute number of citings
published in PRS gathered a mean of 243.8 citations (range 155 – 631; sd 100.2)
from publication until 2006. This compared to a mean of 75.5 (range 54 - 190; sd
27.7) in BJPS, 74.5 (range 45 - 231; sd 41.1) in APS, and 73.4 (range 42 - 372; sd
51.5) in SJPS. In other words, articles in PRS have a higher chance of becoming a
plastic surgery classic based on their number of citations than those in the other
journals. This may reflect the tendency of authors from the USA to cite material
produced in the USA,11 and the tendency of European authors to publish in, and
cite from, American journals.12 The latter may relegate European journals to third-
rate publications and may, even, terminate them in cases where library funding is
correlated to citations scores and journal impact factors.12

Subjects and anatomical regions of interest
The choice of subjects featured in a journal reflects both the interest of the authors
who submit their work, and the preference of the members of the editorial board.
Still, the number of citations to an article reflects its relevance to the readership.
As such, articles dealing with the reconstruction of acquired defects were found to
be most relevant, while articles dealing with basic and experimental research fea-
tured as immediate second. General surgical journals, critical care journals and
dermatologic journals mainly feature basic research among their top-cited arti-
cles,8,13,15 and this may well reflect the appreciation of the benefits of such research
as possible source for clinical improvement. Still, the fraction of basic research re-
ports decreased during the past 2 decades both in plastic and general surgery
journals and this is probably due to an increase of clinical demands with a signif-
icant decrease in government funding.4,18 The head and neck region most often was
the anatomical region of interest. This reflects plastic surgeons’ interest in a highly
complex region of the human body, with clinical challenges varying from recon-
struction of congenital (craniofacial or velopharyngeal) or acquired (e.g. oncologic
or posttraumatic) defects, to cosmetic or rejuvenation surgery.4 Twenty of the 50
articles dealt with innovative or modified surgical techniques, rather than conser-
vative therapies (e.g. vacuum assisted wound closure) or adjuvant treatment (e.g.
antibiotic prophylaxis). These surgical techniques changed clinical practice signif-
icantly, e.g. by introducing the technique of tissue expanding for wound closure,
the pedicled TRAM flap for breast reconstruction, or the free fibula flap for
mandible reconstruction.
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Authors, origins and collaborations
The majority of top-cited articles originated from the USA (0.70). This figure is
comparable with the origin of top-cited articles in general surgical journals (0.78),8
in clinical dermatologic journals (0.75),13 in otolaryngology-head and neck surgery
journals (0.84),14 and in critical care medicine journals (0.69).15 This dominance has
been explained by the size of the American surgical society and its wealth and sci-
entific output, which dominates the world of surgical publishing.8 Although USA au-
thors still dominate the plastic surgery research output, their relative contribution
is decreasing as increasing number of manuscripts originate from European and
Asian countries.4 Moreover, articles on reconstruction of acquired defects and on
basic research were the main topics of articles published by these countries.4 and
we now showed that these topics attract most citations. Whether this increase of
contributions coming from these countries will indeed change the geographical
distribution of top-cited articles, however, remains to be seen.
One-third of the top 50 top-cited articles were produced in a multi-clinic setting.
Such collaborations feature various benefits. First, a multi-clinical setting may en-
large the number of patients included in a study and this might produce statistically
more valid results. Second, expertise may be combined to enhance discussion and
increase the article’s scientific level. As holds true for other collaborations, together
each achieves more in research. International collaboration, furthermore, increases
the exchange of professional philosophies that tend to differ among different cul-
tures. For non-English-spoken authors, moreover, international collaboration is a
useful way to improve the linguistic qualities and, thereby, the acceptance rate of
their submissions.16,17 Despite these possible advantages, the fraction of multi-clin-
ical collaboration for top-cited articles was not higher than that for all articles in the
journals,4 and none of the topcited articles was produced in an international set-
ting. Therefore, such collaborations proved irrelevant to produce classic articles.

Levels of evidence
The greater part of the top-cited articles was classified as Level 4 or Level 5 evi-
dence. Although it was previously suggested that most plastic surgery research is
of Level 3, 4, or 5 evidence,6 this had not been objectified to date. Obviously, there
is no positive relationship in plastic surgery research between a high level of evi-
dence and a high number of citings. This implies that there is either a lack of higher
levels of evidence among plastic surgery articles, or that articles with higher levels
of evidence are relatively less often cited. First, plastic surgery seems not to differ
from other branches of surgery in a lack of Randomized Controlled Trials and a pre-
dominance of articles that may be classified into Levels 3, 4 and 5.6
Several reasons for this gap may be given:not all surgical procedures are suitable
for trials due to a limited disease incidence; it is a difficultproblem to standardize
the treatment in surgery as the individual skill and experience of thesurgeon will
affect the outcome; and the funding for clinical trials is often difficult to obtain.20-
22 Second, we found only two review articles in our top 50 even though authors,
in general, aremore likely to cite longer articles and review articles.9 Because the
fraction of review articles inthe four investigated journals for the years 1996
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through 2005 ranged from 0% to 1.9%,2 we can only conclude that basic research
and articles on innovative surgical techniques are of even more interest to writing
and citing plastic surgeons.

The 50 top-cited articles of the past 60 years predominately dealt with the recon-
struction of acquired defects and with basic or experimental research. The majority
of these articles originated from the North-American continent and most were pub-
lished in PRS. High levels of evidence and multi-institutional collaboration were ir-
relevant to be cited. More importantly, an article should feature a clinical or
non-clinical innovation, observation, or discovery that leads to clinical improvement
to potentially become a “classic” with a long-standing effect on the way plastic
surgeons think, practice, write, and cite.
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Background and aim of study:
Assessment and benchmarking of research output is progressively becoming a ne-
cessity in the quest for research funds and grants. However, reports on the trends
in international research output by plastic surgeons over the years are lacking.
Therefore, we longitudinally analyzed plastic surgery publications over the last
three decades.

Methods:
Data on the topic of surgical interest and the anatomical region of research, the
country of origin, and the origin and number of collaborating clinics were noted for
each original article published in Plastic and Reconstructive Surgery, the British
Journal of Plastic Surgery, and the European Journal of Plastic Surgery in 1972,
1980, 1988, 1996, and 2004.

Results and Conclusions:
The number of articles in 3 international plastic surgery journals has more than
doubled over the last 3 decades. Reconstruction of acquired defects remained the
most important topic in all 3 journals, but an interest in rejuvenation or cosmetic
surgery seems to replace that in basic research. The head and neck area remains
the anatomical region of interest to date, but this interest has decreased substan-
tially. Most articles still originate from the USA, but the absolute and relative num-
ber of articles originating from Europe and Asia is rapidly increasing. Also, the
published output of multi-national scientific collaboration is increasing. Even though
authors from larger countries, in general, contribute more publications in absolute
numbers, authors from small countries have a more efficient output relative to the
number of inhabitants and GDP of their country.

Key words
Research; Publications; Bibliometry
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Innovation is the essence of plastic surgery and research is essential for its conti-
nuity and improvement. Plastic surgery research involves a wide variety of clinical
and experimental studies regarding congenital or acquired defects and cosmetic or
rejuvenation challenges. The scientific outcome of such research is publicly pre-
sented at congresses, symposiums and workshops, and it is published in a variety
of national and international journals. To date, very few studies evaluated the sci-
entific research output in plastic surgery,1,2 and only one study compared the orig-
inal articles that were published in Plastic and Reconstructive Surgery, the Annals
of Plastic Surgery and the British Journal of Plastic Surgery, in 2002.3
Reports on the trends of international research output by plastic surgeons over
the years, however, are lacking. Because assessment and benchmarking of re-
search output is progressively becoming a necessity in the quest for research funds
and grants,4 we longitudinally analyzed the publications on plastic surgery over the
last three decades. We evaluated which countries were leading, to what extend
clinics collaborated, and what topics were addressed in the original contributions
published in 3 international, peer-reviewed plastic surgery journals, from 1972
through 2004.

Selection of data sources
Plastic and Reconstructive Surgery (PRS), the British Journal of Plastic Surgery
(BJPS) and the European Journal of Plastic Surgery (EJPS) were selected as data
sources because all feature a wide spectrum of plastic surgical topics without the
restriction to a certain topic of interest like microsurgery or cosmetic surgery. To
longitudinally assess the trend in research over the past three decades we sampled
5 publication years at 8 year intervals: 1972, 1980, 1988, 1996, and 2004. Because
volumes of EJPS do not necessarily parallel calendar years, all issues that were
published in a sample years were included regardless of their volume number.
For our analysis we included all original articles, case reports, ideas and innova-
tions, and follow-ups or updates published in each sample year, in all three jour-
nals. Editorials, letters-to-the-editor or correspondence, and short reports
published in the correspondence sections of the journals were excluded in line
with the Institute for Scientific Information’s methodology of establishing the Im-
pact Factor of publications (ISI® Thomson Scientific, Philadelphia, PA).5

Data acquired per publication
For each of the included publications we noted the topic of surgical interest and
the anatomical region of interest,6 the country of origin, and the number and
origin of collaborating clinics. All publications were scored by one of the authors
(M.P.J.L.) to prevent bias. To score the topic of surgical interest distinction was
made between 1- basic or experimental research (e.g. animal or anatomic studies),
2- congenital defects (e.g. cleft or club hand), 3- acquired defects (e.g. posttrau-
matic or oncological reconstruction), 4- cosmetic and rejuvenating surgery (e.g.
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chemical peeling or reduction abdominoplasty), and 5- management and philoso-
phy (e.g. grant application or historical articles). Whenever the article dealt with
two or three separately defined topics of interest, it was accordingly scored in two
or three categories. All articles that dealt with more than 3 topics, as well as articles
featuring topics that did not fit one of the previous descriptions were scored in the
6- miscellaneous or non-applicable category.
The topic was further scored in accordance to the anatomical region of primary in-
terest: 1- head and neck, 2- breasts, 3-abdomen, 4- rest of thorax or trunk, 5- uro-
genitalia, 6- upper extremity, 7- lower extremity, or 8- whole body in case the topic
concerned more than 3 of the anatomical regions. Again, articles that dealt with
2 or 3 anatomical regions were scored in two or three categories. For all topics that
did not fit one of these definitions, e.g. in case of reports on experimental research
or practice management, the region was scored as 9- miscellaneous or non-applic-
able.
The country of origin was defined by the address of the first author, whereas the
addresses provided for all authors were noted to establish the number and origin
of collaborating clinics. A single-clinic origin was scored in cases where the con-
tributing authors all came from the same hospital or institute, whether from a sin-
gle department or from more than one department in that institute. Hence, a
multi-clinic origin was scored if the contributing authors came from more than one
institute. To assess possible trends in international collaboration over the years, we
took note in case the addresses of the authors came from more than one country.

Statistical analysis and calculation of weighted contribution per
country
All data were entered onto a computerized spreadsheet using Microsoft Excel (Mi-
crosoft Corp., Redmond, Washington), and statistical analyses were performed
using SPSS 12.01 (SPSS Inc., Chicago, Illinois). Observed and expected frequencies
in each category were compared by chi-square test and statistical significance was
determined at p < 0.05.To allow for weighted comparison among the countries of
origin we calculated the ratio between the number of publications from a certain
country and the number inhabitants in that country, in each sample year. Finally,
we calculated the ratio between any country’s number of publications and its gross
domestic product (GDP) in billions of US dollars (GDP) for each sample year.
The resident population and GDP of each country in the sample years were re-
trieved from the annual statistic reviews of the International Monetary Fund,7 Eu-
rostat,8 and the United Nations.9 From these data, we composed 3 top-10 lists
for each of the 5 sample years: one of the 10 countries with the highest absolute
number of publications in any given sample years; a second list of the 10 countries
with the highest number of publications relative to their number of inhabitants; and
a third list of the 10 countries with the highest number of publications per GDP.
Based on the number of times a country was mentioned in these 15 lists followed
by a comparison of the value of the numbers among the countries in these lists,
we determined a top-10 of countries that quantitatively contributed most to the
published output of plastic surgery research.
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Trends in number of articles
A total of 2234 articles were assessed, with approximately twice as many articles
published annually in PRS, than in both European journals together (p < 0.001).
The annual number of articles in the 3 journals more than doubled from 312 in
1972, to 660 in 2004 (Table 1). This increase was strongest in EJPS (+175%), but
the increase in both European journals together was lower (+89%) than that in
PRS (+ 121%).

Trends in topics of surgical interests
The 2234 articles dealt with 2436 defined topics of surgical interest (1.14 topic/ar-
ticle). The single largest group of 1008 of 2436 scored topics (41.4%) dealt with
surgery of acquired defects and, over the years, the relative contribution of these
articles hardly increased (p = 0.99). This category had most interest in all 3 jour-
nals (Figs 1 – 3).
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Figure 1
Analysis of articles in PRS according to the topics of surgical interest dis-
cussed, over the years. The number of articles on each category is provided as
a percentage of the total number of topics scored in PRS in each sample year.
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Figure 2
Analysis of articles in BJPS according to the topics of surgical interest dis-
cussed, over the years. The number of articles on each category is provided as
a percentage of the total number of topics scored in BJPS in each sample year.

Figure 3
Analysis of articles in EJPS according to the topics of surgical interest dis-
cussed, over the years. The number of articles on each category is provided as
a percentage of the total number of topics scored in EJPS in each sample year.



The second largest category in all 3 journals dealt with basic and experimental re-
search and the fraction of such articles did not differ significantly among the jour-
nals (p = 0.46). Over the years, the relative contribution of articles on basic
research hardly increased in all 3 journals (p = 0.08) but in absolute numbers, the
increase of these articles was strongest in PRS (+606%).
The third largest category of articles in PRS dealt with rejuvenation or cosmetic sur-
gery (13.9%), but this category was significantly less represented in both other
journals (p = 0.02). In all, the fraction of these articles increased from 33/334
scored surgical topics (9.9%) in 1972, to 107/712 (15.0%) in 2004, but not sig-
nificantly so (p = 0.43). In contrast, the fraction of articles on congenital defects
decreased from 81/334 surgical topics (24.3%) in 1972, to 107/712 topics (15.0%)
in 2004. Again, this decrease was not statistical significant (p = 0.12).

Trends in anatomical region of interest
The 2234 articles dealt with 2369 defined anatomical regions (1.06 region/article)
(Figs 4 – 6). The head and neck region was and remained the anatomical region
of interest in 932 of the 2369 scored anatomical regions (39.3%) but the relative
contribution of these articles decreased from 169/326 in 1972 (51.8%), to 252/700
in 2004 (36,0%). This decrease was not significant (p = 0.25). The decrease of ar-
ticles on the head and neck region was strongest in PRS (-19%).
For the second largest group of articles a categorization in an anatomical region
was not applicable, largely because they dealt with practice management and job
philosophy, basic research, or miscellaneous other topics.
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Figure 4
Analysis of articles in PRS according to the anatomical regions discussed, over
the years. The number of articles on each area is given as a percentage of the
total number of regions scored in PRS in each sample year.
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Figure 5
Analysis of articles in BJPS according to the anatomical regions discussed,
over the years. The number of articles on each area is given as a percentage of
the total number of regions scored in BJPS in each sample year.

Figure 6
Analysis of articles in EJPS according to the anatomical regions discussed,
over the years. The number of articles on each area is given as a percentage of
the total number of regions scored in EJPS in each sample year.



Over the years, the fraction of articles on the lower extremity region increased
from 19/326 in 1972 (5.8%), to 64/700 in 2004 (9.1%) in all journals but, again,
not significant so (p = 0.95). In relative numbers, this increase was strongest in
EJPS (+16%).

Trends in authors’ nationality and collaborations
Based on the first author’s address, the 2234 articles originated from 63 different
countries. Over all, 1017 of the articles (45.5%) originated from the USA. In ab-
solute numbers, large countries such as the USA and the United Kingdom con-
tributed more publications over the past 3 decades than smaller countries such as
the Netherlands or Austria did (Table 2). Furthermore, authors from English-spoken

countries published significantly more articles in all 3 journals than authors from
comparably large, non-English-spoken countries do (e.g. authors from the United
Kingdom vs those from France). Most of the articles published in PRS originated
from North America, whereas most articles in BJPS and EJPS originated from Eu-
ropean countries (Figs 7- 9). Still, Europe and Asia show the largest increase of
number of articles over the years (Fig 10).

Seven hundred and eleven of the 2234 articles (31.8%) originated from more than
1 clinic. The annual number of such multi-clinic articles increased from 79/312 in
1972 (25.3%), to 245/660 in 2004 (37.1%). This percentual increase was not sig-
nificant (p = 0.15) (Fig 11). Over the years, the fraction of multi-clinic articles was
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Figure 7
Analysis of articles in PRS according to their geographical region of origin, over the
years. Six regions are given: North America, Latin America, Europe, Asia, Africa, and
Oceania (Australia and New Zealand). The number of articles from a geographical
region is shown as the percentage of all articles in PRS in that sample year.

Figure 8
Analysis of articles in BJPS according to their geographical region of origin, over the
years. The number of articles from a geographical region is shown as the percentage
of all articles in BJPS in that sample year.
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Figure 9
Analysis of articles in EJPS according to their geographical region of origin, over the
years. The number of articles from a geographical region is shown as the percentage
of all articles in EJPS in that sample year.

Figure 10
Analysis of articles in the 3 journals according to their geographical re-
gion of origin, over the years. Six regions are given: North America, Latin
America, Europe, Asia, Africa, and Oceania (Australia and New
Zealand).



highest in PRS (40.3%) and authors from the USA, United Kingdom, and Canada
were most often involved in writing these.
One-hundred and six of the 711 articles reflected the collaborations of authors
originating from more than one country and, in absolute numbers, these multi-na-
tional contributions increased significantly in all 3 journals over the years. EJPS
showed the highest fraction of multi-national articles (5.8%). Over all, authors
from the USA most frequently co-authored the multi-national articles and they
mostly collaborated with authors from Canada or Germany (Table 3).
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Figure 11
Fraction of articles in all 3 journals resulting from multi-clinic or
multi-national collaborations over the years.



Trends in weighted contribution per country
Large countries such as the USA, the United Kingdom, Japan, Canada, Germany,
and Australia were found to most consistently attribute to the plastic surgery sci-
entific output, but smaller countries like Israel, The Netherlands, and Switzerland
also kept there ends up (Table 4).
In terms of research output per million inhabitants or per billion GDP, smaller coun-
tries in general even contributed more articles per annum than larger ones did
(Tables 5 and 6). Based on their ranking in the 15 listings of Tables 4, 5, and 6,
small countries like the Netherlands, Austria, and Switzerland are among the coun-
tries that most efficiently contributed to publications in all 3 journals, over the last
3 decades (Table 7).
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Pressure is mounting on health-care systems throughout the developed world as
expectations and demands exceed what can be delivered. The main reason for
this is clear: the escalating growth of science and its success in offering potential
benefits, coupled with a greater life expectation.10 One of its consequences seems
to be the inverse relation between market pressures on health-care delivery and
research activity in medical schools.11,12 In recent years, furthermore, economic re-
strictions have increasingly forced governments, classically the primary supporter
of basic research, to adopt policies that link science and technology programs more
closely to broad societal goals. Therefore, the assessment of research output is
progressively developing and becoming a priority issue for the scientific commu-
nity.13 Although there are several bibliometric studies on national research per-
formances,4 the assessment tools to quantify and weigh research results are still
subject of debate.13

Methodological limitations
Before we discuss the implications of our observations, some potential method-
ological limitations of our study need to be considered. First, we limited our study
to 3 plastic surgery journals. Of these, PRS and BJPS were selected because both
steadily featured the highest impact factor for plastic surgery journals over the
study period.5,14 Unlike Huemer and co-workers,3 we did not include Annals of
Plastic Surgery as it was first published only in 1978. We rather chose EJPS because
our first sample year, 1972, was the first full calendar year that EJPS was published,
albeit as Chirurgia Plastica (the name changed when Ian T. Jackson became edi-
tor-in-chief in 1986). Furthermore, EJPS was selected to try and obtain a more
balanced comparison of articles in an American journal (PRS) versus those in Eu-
ropean journals (BJPS and EJPS). This way, the influence of a broader scope of
practical and surgical philosophies on publication trends could be assessed.
Second, we sampled only 5 years of the 3-decades period. By including only a lim-
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ited fraction of years we were able to calculate an estimate of trends rather than
accurate fluctuations in publications. Consequently, we may have under- or over-
estimated actual publication trends. Still, the observed trends were consistent over
the sample years and, therefore, we accept our observations as adequate indica-
tors of reality.
Third, all articles were categorized only once and by one author. We did not assess
potential bias caused by possible inter-rater or intra-rater disagreement on the
categorization as this was not the aim of our study. Last, the choice of categories
was inspired by the headings of the topical content page of PRS.6 This choice is
arbitrary and some articles were found to represent a combination of topics of sur-
gical interest (e.g. an animal study and some clinical case reports to introduce a
surgical technique), or of anatomic regions (e.g. the reconstruction of combined
uro-genital and abdominal defects by one technique). Consequently, the sum of ar-
ticles scored in the various anatomical or topic categories was larger than the ac-
tual number of assessed articles. This was accepted to prevent more use of the
‘miscellaneous or non-applicable’ categories, enabling a more accurate reflection
of the actual topics of plastic surgical research.

Trends in number of articles
The annual number of articles in the 3 journals increased with 112% during our
32-years assessment period. This compares to the 58.9% increase observed in
the British Journal of Surgery during the 16-years period from 1983 to 1998, but
it contrasts the 15.1% decrease observed in 5 high-rated US surgical journals dur-
ing the same period.15 An increase in published articles probably reflects an in-
creased production of, and interest after, research data. Alternatively or
additionally, it may reflect the publishers’ economical interest to increase their mar-
kets by allowing more printing space to their primary clients, who are often readers
and writers in one. Rather than limiting the total of pages in their journals for fi-
nancial reasons, the publishers of the journals we assessed to date allowed for
more pages per issue and more issues per annum. Furthermore, authors were in-
creasingly encouraged over the years to limit the number of pages per article, al-
lowing for more articles per issue. Moreover, items that do not contribute to the
rise of the journal’s ISI Impact Factor (international abstracts, congress proceed-
ings, etc) were increasingly banned from the journals as were case reports that
generally generate few to no quotations, leaving more printing space for so-called
ISI source items.16

Trends in topics of surgical interests
The choice of subjects featured in a journal reflects both the interest of the authors
who submit their work, and the preference of the members of the editorial board.
Over the past 3 decades, the fraction of articles on basic research raised from
10.5% in 1972 to 28.3% in 1988 to drop again to 19.9% in 2004. The awareness
of the benefits of such research as a possible source for clinical improvement and
funding resulted in a sizeable increase in the fraction of related publications during
the seventies and eighties. However, after this “publish or perish”-hype settled,
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the amount of reports on basic research decreased again. This compares to the
basic research reports in general surgery journals, the number of which decreased
with the significant decrease in government funding combined with an increase of
clinical demands, from 1988 to 1998.15,17 The pressure of managed care on aca-
demic faculty may very well have contributed to this trend.15 This compulsory shift
from basic academic research to clinical work, however, did not result in an in-
crease of reports on clinical research (260/334 scored clinical surgical topics
(77.8%) in 1972, versus 507/712 (71.2%) in 2004).
That research follows the money may, furthermore, explain the simultaneous rel-
ative and absolute increase of the number of articles on rejuvenation or cosmetic
surgery. Increasing numbers of plastic surgeons are identified as cosmetic sur-
geons, whereas the number of plastic surgeons who would identify themselves as
reconstructive or academic surgeons is decreasing.18 In general, the growing social
interest, its reflection in the media, and the increasing number of private clinics
may enhance the increased scientific interest in cosmetic surgery but, in our study,
this increase was predominately explained by the increase of such articles in PRS.
Again, this equally reflects a shift of interest of the editorial board of PRS as it ac-
tively made the choice in favor of such articles, in 1999, when a separate Cosmetic
Section was introduced and expanded. By March of 2000, this section encom-
passed more than 150 of the annual pages of the journal and included an Intro-
duction Essay, a collection of Original Articles, and additional groups of articles
labeled Techniques, Special Topics, and Follow-Up.18
While articles in PRS seem to increasingly deal with cosmetic and rejuvenation
challenges, BJPS and EJPS over the years featured an increasing fraction of articles
on reconstructive surgery. Since its last change of editorship, in 2003, BJPS is even
being marketed as an international journal on reconstructive surgery.19 That both
European journals feature a larger fraction of non-US articles may further explain
the (still-existing) relative lack of articles on rejuvenation or cosmetic surgery.
A typical subject distribution of articles seems to have developed among authors
from different countries. While 15 percent of all articles from the USA could be
categorized as dealing with rejuvenation or cosmetic surgery, Australia had the
largest ratio of publications on basic or experimental research (33%), whereas no
less than 11 percent of all articles from The Netherlands appeared in the category
‘practice management and philosophy’ (Table 7).

Trends in anatomical region of interest
The head and neck region most often was the anatomical region of interest over
the past 3 decades. This reflects plastic surgeons’ interest in a highly complex re-
gion of the human body, with clinical challenges varying from reconstruction of
congenital (craniofacial or velopharyngeal) or acquired (e.g. oncologic or posttrau-
matic) defects, to cosmetic or rejuvenation surgery. The substantial decrease of the
fraction of articles on the head and neck region over the 3 decades, however, may
reflect that other specialists such as ENT-surgeons, ophthalmologists, maxillary
surgeons and even dermatologists are taking over from plastic surgeons in this
anatomical region.2
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Trends in first authors’ nationality
Although US authors in the studied journals dominated the research output during
the past 3 decades and although the absolute number of articles originating from
the USA increased significantly from 168 in 1972 to 257 in 2004 (p = 0.001, chi-
square test), the relative contribution from these authors is decreasing. Conse-
quently, the trend line of European publication will likely cross that of the USA
within the next 10 years (Fig 10).3 The increase of the fraction of European and
Asian contributions to US based journals over the last decades, likewise, occurred
in general surgical journals15 and orthopedic journals,20 and comparable shifts
were observed in publications on oncology,13 dermatology,21 neurology,22 epi-
demiology,23 anesthesia,24 and infectious diseases.25 In our study, the increase
of European articles mainly derived from the United Kingdom, Turkey, and Ger-
many, while the increased number of Asian articles mainly originated from Japan
and Taiwan.
We found that most articles in PRS originated from North America, whereas both
European journals mainly published European contributions. The fraction of Asian
publications is similar in all 3 journals (PRS 14.2%; BJPS 19.6%; EJPS 15.9%).
Again, this may be explained by a difference in submission policy among authors,
as well as by a level of bias among reviewers and editors.3,15 Previously we showed
that most articles on urogenital topics submitted to PRS originated from Turkey,26
but there are indications that European authors mainly submit to European jour-
nals, whereas US authors mainly submit to American journals.3 More data is re-
quired to prove these indications but this was beyond the aim of our current study.
Editorial bias, either in favor or against “foreign” authors, may also play a role in
the difference in countries of origin of articles between journals. The editorial board
of PRS consists of Americans, whereas those of BJPS and EJPS consist mainly of
Europeans. The lists of guest reviewers of all 3 journals show a more international
diversity but peer reviewers in general assess non-US submissions less favorably.27
Increase of the geographic diversity among editorial board members does not cor-
relate with an increase of the number of published “foreign” articles.15 Researchers
from developing countries feel that a substantial editorial bias against their work
exists and,28 members of an editorial board are mostly recruited from high-income
countries.29
However, the theory that a low proportion of editorial advisers from developing
countries is evidence of such a bias is still to be proven.30 The low number of sub-
mitted manuscripts from foreign countries may, then, even prove to have a higher
probability of acceptance, resulting in a relative increase of published articles from
those countries.3 But even when editorial bias does not actually exist, the antici-
pation of it may influence the submission policy of authors.

Trends in multi-clinical and multi-national collaborations
We observed an increase in multi-clinically and multi-nationally collaborating au-
thors. Such collaborations feature various benefits. First, a multi-clinical setting
may enlarge the number of patients included in a study and this might produce sta-
tistically more valid results. Second, expertise may be combined to enhance dis-
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cussion and increase the article’s scientific level. As holds true for other collabora-
tions, together each achieves more in research. International collaboration, further-
more, increases the exchange of professional philosophies that tend to differ
among different cultures. For non-English-spoken authors, moreover, international
collaboration is a useful way to improve the linguistic qualities and, thereby, the ac-
ceptance rate of their submissions.26,27
In absolute numbers, US authors are most often involved in multi-national publi-
cation collaborations and in 30 out of 106 multi-national articles, a US author even
acted as first author. Linguistic arguments or research affiliation with a top US hos-
pitals may be the prime motive for non-US authors, but it remains unclear what
the main reasons for US authors are to seek such collaboration. Relative to the
number of articles from their country, international collaboration was most often
sought by authors from Jamaica (1/1 or 100%), Kenya (idem), Tanzania (idem),
Honduras (idem), and Denmark (3/4 or 75%), and least practiced by authors from
the USA and Japan (66/1017 or 6.5%, and 9/141 or 6.4%, respectively).

Trends in weighted contribution per country
That we found large countries to contribute more publications in absolute numbers
than small countries is in accordance with a previous observation that authors from
the United Kingdom, Germany, France, and Italy dominate the number of publica-
tions originating from Europe.31 Likewise, that small countries do better in terms
of publications per million of inhabitants and per GDP is in accordance with previ-
ous observations that the highest scientific output per country population in 1990
came from small countries like Israel, Sweden, and Switzerland,32 and that the
gross domestic research expenditure for research in 1989 was the highest in New
Zealand, Denmark, Spain, Canada, and The Netherlands.33 Although the reasons
why smaller countries have a higher scientific output than larger ones are not ac-
tually known, a higher percentage of GDP allocated to research, better utilization
of resources, and a clustering of specific diseases have been suggested to explain
this.13

We conclude that the number of articles in 3 international plastic surgery journals
has more than doubled over the last 3 decades. Most articles still originate from
the USA, but the absolute and relative number of articles originating from Europe
and Asia is rapidly increasing. Likewise, the published output of multi-national sci-
entific collaboration is increasing. Surgery of acquired defects remained the most
important topic in all 3 journals and an interest in rejuvenation or cosmetic surgery
seems to replace that in basic research. Authors and editors of PRS seem to in-
creasingly favor cosmetic topics, whereas the European journals tend to publish
more articles on reconstructive surgery. The head and neck area still remains the
anatomical region of interest, but this interest has decreased substantially. Even
though authors from larger countries, in general, contribute more publications in
absolute numbers, authors from small countries have a more efficient output rel-
ative to the number of inhabitants and GDP of their country.

107



1. Kang, N. and Sanders, R. Plastic surgery research in the UK. Br J Plast Surg
55: 463, 2002.

2. Ismael, Y., McLean, N.R., and Kelly, C.G. Head and neck oncology: The UK
experience. Who is publishing what? Br J Plast Surg 55: 570, 2002.

3. Huemer, G.M., Bauer, T., Gurunluoglu, R., Sakho, C., Oehlbauer, M., and
Dunst, K.M. Analysis of publications in three plastic surgery journals from
the year 2002. Plast Reconstr Surg 114: 1147, 2004.

4. Adams, J. and Griliches, Z. Measuring sciene: An exploration. Proc Natl
Acad Sci 93: 12663, 1996.

5. Institute for Scientific Information. JCR: Journal Citation Reports 2003.
Philadelphia PA: Institute for Scientific Information, 2004.

6. Rohrich, R.J. Journal enhancements: An evolution. Plast Reconstr Surg 115:
643, 2005.

7. International Monetary Fund Statistics Dept, Washington DC. International
Financial Statistics (IFS). http://ifs.apdi.net/imf/ (accessed March 20,2005).

8. Eurostat Statistics, Luxembourg. Eurostat Demographic Statistics and Na-
tional Accounts. http://epp.eurostat.cec.eu.int/ (accessed March 20, 2005)

9. United Nations Statistics Division, New York. National Accounts Main Aggre-
gates Database 1970-2003. http://unstats.un.org/unsd/snaama/ (accessed
March 20, 2005).

10. Swales, J.D. Science and health care: An uneasy partnership. Lancet 355:
1637, 2000.

11. Moy, E., Mazzaschi, J., Levin, R.J., Blake, D.H., and Griner, P.F. Relationship
between NIH research awards to US medical schools and managed care
market penetration. JAMA 278: 217, 1997.

12. Campbell, E.G., Weissman, J.S., and Blumenthal, D. Relationship between
market competition and the activities and attitudes of medical school fac-
ulty. JAMA 278: 222, 1997.

13. Mela, G.S., Cimmino, M.A., and Ugolini, D. Impact assessment of oncology
research in the European Union. Eur J Cancer 35: 1182, 1999.

14. Dellon, A.L., Scally, A.L., and Kuhlemeier, K.V. Impact of the journal Plastic
and Reconstructive Surgery. Plast Reconstr Surg 90: 717, 1992.

15. Tompkins, R.K., Ko, C.Y., and Donovan, A.J. Internationalization of general
surgical journals: Origin and content of articles published in North America
and Great Britain from 1983 to 1998. Arch Surg 136: 1345, 2001.

16. Hecht, F., Hecht, B.K., and Sandberg, A.A. The journal "Impact Factor": A
misnamed, misleading, misused measure. Cancer Genet Cytogenet 104: 77,
1998.

17. Ko, C.Y., Whang, E.E., Longmire, W.P.Jr., and McFadden, D.W. Improving the
surgeon's participation in research: Is it a problem of training or priority? J
Surg Res 91: 5, 2000.

18. Lineaweaver, W.C. Standards for cosmetic surgery articles. Plast Reconstr
Surg 108: 251, 2001.

108



19. Kay, S.P. Spot the difference -Editorial. Br J Plast Surg 56: 315, 2003.
20. Rahman, M., Sakamoto, J., and Fukui, T. Japan's share of articles in ortho-

pedics. J Orthop Sci 7: 607, 2002.
21. Dunst, K.M., Burgdorf, W.H., Huemer, G.M., and Zelger, B. Analysis of origi-

nal contributions in three dermatology journals. J Am Acad Dermatol 52:
355, 2005.

22. Jamieson, P.W. Neurology research: A journal survey, 1980-1990. Ann Neu-
rol 32: 87, 1992.

23. Rahman, M., Sakamoto, J., and Fukui, T. Publications in epidemiology jour-
nals: Japanese perspectives. J Epidemiol 13: 96, 2003.

24. Boldt, J., Maleck, W., and Koetter, K.P. Which countries publish in important
anesthesia and critical care journals? Anesth Analg 88: 1175, 1999.

25. Bliziotis, I.A., Paraschakis, K., Vergidis, P.I., Karavasiou, A.I., and Falagas,
M.E. Worldwide trends in quantity and quality of published articles in the
field of infectious diseases. BMC Infect Dis 5: 16, 2005.

26. Loonen, M.P.J., Hage, J.J., and Kon, M. Peer review: Who's to benefit? An
analysis of the outcome of 100 requests for review by Plastic and Recon-
structive Surgery. Plast Reconstr Surg 116: 2005.

27. Link, A.M. US and Non-US submissions: An analysis of reviewer bias. JAMA
280: 246, 1998.

28. Horton, R. North and South: Bridging the information gap. Lancet 355:
2231, 2000.

29. Tutarel, O. Composition of the editorial boards of leading medical educa-
tional journals. BMC Med Res Methodol 4: 3, 2004.

30. Wilkinson, G. How international are the editorial boards of leading psychia-
try journals? Lancet 361: 1229, 2003.

31. Anderson, A. Science in Europe. Science 256: 472, 1992.
32. Benzer, A., Pomaroli, A., Hauffe, H., and Schmutzard, E. Geographical analy-

sis of medical publications. Lancet 341: 247, 1993.
33. Hausen, A., Reibnegger, G., and Wachter, H. Geography of medical publica-

tions. Lancet 341: 634, 1993.

109





Martijn P.J. Loonen, M.D.
J. Joris Hage, M.D., Ph.D.
Moshe Kon, M.D., Ph.D.

Accepted for publication in the Journal of Plastic Reconstructive
and Aesthetic Surgery



Background
The allotment of grants is increasingly dependent on benchmarking of scientific
output. Still, data to benchmark such output for plastic surgeons are lacking.
Therefore, we retrieved these data for plastic surgeons in The Netherlands.

Methods
We analyzed the bibliographic and some biographic characteristics of all 223 plastic
surgeons registered in The Netherlands from 1950 through 2004, as well as of all
61 trainee plastic surgeons. Biographic characteristics were obtained through the
Netherlands Society of Plastic Surgery and bibliographic characteristics were re-
trieved from PubMed® and the Science Citation Index®. With these data, we es-
tablished a trend of publications at various moments in the careers of plastic
surgeons.

Results
The age at graduation from medical school (27 years) and at the defence of PhD
before registration (32 years) did not differ between specialists and residents.
Eighteen residents (0.30) had already obtained a PhD, compared to the 34 spe-
cialists (0.15) who obtained their PhD prior to registration. Specialists made 2396
contributions to 1758 PubMed indexed articles and residents made 327 contribu-
tions to 323 articles. Sixty percent of the specialists had published by the time of
registration, whereas 79 percent of the current residents had already done so.
The resident-authors had contributed to more articles (mean 6.8) than their pred-
ecessors had done at the moment of their registration (mean 4.7). Surgeons and
residents published the greater part of their work in plastic surgery journals with
relatively high impact factors. Sixty percent of the articles by residents and 45 per-
cent of the articles by specialists had been cited by others, and articles by residents
obtained a mean of 4.3 citations as compared to 3.8 citations to articles by spe-
cialist. Most specialists published until 6 years after registration.

Conclusions
The quantity and quality of publications by plastic surgeons and residents from
The Netherlands increased over the studied 55-year period. Most specialists pub-
lished from the moment of their graduation at medical school until 6 years after
their registration as plastic surgeon. Current residents published more and better
than their predecessors.

Key words
Bibliometry; Citations; Publications; Career; Research
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The healthcare system in Europe and the United States had changed dramatically
over the last decade.1 The increasing powers of health risk insurance companies
dictate hospitals to generate revenue rather than research and even academic
medical centres, normally the genitors of surgical science, experience increasing
pressure to predominately generate clinicalcare.1-4 Medical staff is measured in full
time equivalents and these equivalents are correlated to levels of productivity that
are determined by funding private and public authorities. Simultaneously, funding
of surgical research is increasingly difficult to obtain and the competition for fi-
nancial research support has become fierce.5 For the allotment of grant support
also, quantity seem to be considered more important than quality and numbers of
publications, citations, and journal impact factors are increasingly used to bench-
mark the research output of researchers and scientists. 6-8

Still, even though clinical care productivity may be benchmarked by dividing the
total of declared care by the total number of full time equivalents of staff, it remains
unclear just how the benchmarking of scientific output is executed. So far, an
overview is lacking of the total research productivity of an entire surgical discipline
in a country, as well as of any possible trends of that productivity through the
years. Therefore, we established the trend of publication output among plastic
surgeons in The Netherlands, over a 55-year period. Second, we evaluated the
number of citations to this work as an indication of the relevance and importance
of the scientific contents of the work.9 Last, we assessed the research output of
current plastic surgery residents and its relevance as we hypothesized that these
residents were publishing and cited more often than the specialists were.

Source data
We retrieved the bibliographic and some biographic characteristics of the 223 plas-
tic surgeons (200 men and 23 women) who were inscribed in the Netherlands
Plastic Surgery Specialist Register, from its opening in 1950 through the end of
2004. Of 218 of them, the date of birth, the date of graduation from medical school
(MD), the date of registration as medical specialist, and the date of a possible doc-
torate (PhD) could be obtained through the help of the Netherlands Society of
Plastic Surgery.
Subsequently, we analyzed the 1758 articles published by any of these 223 (for-
mer) plastic surgeons that were indexed by PubMed by the end of 2004.10 Likewise,
we analyzed the 323 PubMed-indexed articles that were published by any of the
61 residents (38 men and 23 women) who, in October 2004, were in training to
become plastic surgeons. We noted journal names and whether, or not, the spe-
cialist or resident had acted as first author.10 For each article, we subsequently re-
trieved the number of citations by the end of 2004 from the Science Citation
Index®.11 This way, the total number of cited articles and the total number of ci-
tations could be established for each specialist-author and resident-author.
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Analysis of data
For each specialist-author or resident-author, we determined the age and number
of articles at MD and, if relevant, at PhD. For specialist-authors, the age at regis-
tration and the number of articles at registration and at 6, 11, 16, and 21 years
after registration were determined as well. Because 1379 of the 1758 (0.78) orig-
inal articles by the specialist-authors featured one or more plastic surgeons as co-
author, the sum of the articles contributed by each individual specialist was 2396,
rather than 1758. Likewise, the sum of individual contributions of the residents
amounted to 327, rather than 323 because 4 articles featured 2 residents as au-
thors. Accordingly, some of the results of our analysis refer to the absolute number
of published articles, whereas others refer to the number of individual contribu-
tions.
All data were entered into a computerized spreadsheet using Microsoft Excel (Mi-
crosoft Corp., Redmond, WA). The number of contributions by the residents was
compared to the number of contributions by the specialists at the moment of their
registration. Likewise, the number of contributions at PhD was compared between
both groups. To allow comparison among the specialists, we distinguished the out-
put of the 18 plastic surgeons that became full professors at one of the eight uni-
versity hospitals in The Netherlands, from 1950 through 2004. Statistical
comparisons were performed using SPSS 12.01 (SPSS Inc. Chicago, ILL). Unless
otherwise indicated in the Results-section, we used the independent-samples t-
test to calculate whether the mean number of contributions or citations and its
standard deviation (sd) differed significantly among the subgroups. We used the
binomial test procedure to compare the number of zero publications among resi-
dents and surgeons. Significance was determined at p < 0.05.

Biographic characteristics of specialists
The mean age of the 223 plastic surgeons at MD was 27.1 years (range 24 - 35
yr; sd 1.8) and their mean age at registration as specialist was 36.3 years (range
32 - 45 yr; sd 2.6) (Fig. 1). Seventy-seven of these 223 (0.35) obtained a PhD, at
a mean age of 36.9 years (range 24 - 54 yr; sd 6.1). Among these 77 were all 18
professors. The mean ages at graduation and registration of these 77 specialists
were 27.2 years (range 25 - 35 yr; sd 1.8) and 36.4 years (range 32 - 44 yr; sd
2.3), respectively, and did not differ from the overall means. Thirty-four of these
77 (0.44) had obtained their PhD prior to their registration as plastic surgeon, at
a mean age of 32.3 year (range 24- 39; sd 3.4 yr).

Bibliographic characteristics of specialists
By the end of 2004, 43 of the 223 specialists (0.19) had not published in any of
the PubMed-indexed journals (Figs. 2 and 3). The remaining 181 specialists had
published a total of 1758 PubMed-indexed articles, or a mean of 9.8 articles per
specialist-author (Fig. 4). All of the 18 professors had published PubMed-indexed
article by then. Plastic surgeons had been first author of 1008 of the 1758 articles
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(0.58), and 352 of these 1008 articles (0.35) featured a (future) full professor as
first author. The professors had authored 245 of these 352 publications (0.70) be-
fore they were appointed professor, or a mean of 13.6 first authorships per pro-
fessor-author. Because the sum of the plastic surgeons’ individual contributions
was 2396 rather than 1758, the 181 specialist-authors had each made a mean of
13.2 contributions. The 18 professors had made 991 of the 2396 contributions
(0.41) and, thus, had made a significant higher mean of 55.1 contributions per pro-
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Figure 1: Age distribution at medical doctorate (MD), registration as plastic surgeon (PS), and philosophical doctorate
(PhD) of 218 of the 223 plastic surgeons that were registered in The Netherlands, from 1950 through the end of 2004.

Figure 2: Distribution of number of publications through 2004, by all 223 plastic surgeons registered in The Nether-
lands, from 1950 through 2004.
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Figure 3: Number of publications through 2004, by professor of plastic surgery (n = 18), remaining plastic surgeons
(n = 205), and residents (n = 61).

Figure 4: Cumulative publication output by plastic surgeons from The Netherlands, from 1950 through 2004.
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fessor-author (p < 0.001). Sixteen of the 18 professors had (co-) authored 497 of
these 991 individual contributions (0.50) before they were appointed professor, or
a mean of 31.1 contributions per future professor.

Trends of individual contributions by specialist-authors
By the time they graduated from medical school, only 22 of the 223 specialists
had (co-) authored an article (Table 1). Together, they had made 51 individual con-
tributions, or a mean of 2.3 (sd 2.95) per specialist-author. By that time, future pro-
fessors could not yet be distinguished among their peers. At the moment of
registration as plastic surgeon, 89 of the 223 specialists (0.40) had still not pub-
lished a PubMed-indexed article. The other 134 specialists had by then made 628
individual contributions, or a mean of 4.7 contributions per specialist (Tables 1 and
2). Of these, 82 contributions were made by ten of the 18 future professors. Their
mean of 8.2 (sd 10.4) did still not differ significantly from the mean of 4.4 (sd 6.0)
contributions by the other 124 specialist-authors (p = 0.08). Over the years after
registration, the number of plastic surgeons that were still publishing gradually de-
creased from 128 at 6 years after registration, to 68 at 21 years after registration
(Table 2).
This was mostly due to the decreasing interest of non-academic specialists to pub-
lish although even one of the professors was also observed not yet to have pub-
lished in a PubMed-indexed journal, 21 years after his registration. As of 11 years
after registration, the difference in mean number of contributions per specialist-au-
thor between professors and nonprofessors became statistically significant (p =
0.006). Only 16 of the 18 professors were observed to still publish by then as one
only did after having been registered for more than 21 years , while another was
not yet registered for 11 years. Likewise, 6 of the 18 professors had not been reg-
istered for 21 years by the end of 2004.
At the moment they took their PhD, 21 of the 77 (0.27) specialists who obtained
a PhD had not published any PubMed-indexed articles. (Fig. 5). Among them were
6 of the 18 future professors. The remaining 56 PhD’s had made a total of 413 con-
tributions or a mean of 7.4 contributions per specialist, at that moment of their ca-
reer. By then, the remaining 12 of the 18 future professors could not yet been
distinguished as they had made 133 of the 413 contributions in all, or 11.1 contri-
butions per future professor (p = 0.09).

Citation characteristics of specialist-authors
The 1758 articles were published in 309 different journals related to various med-
ical specialties, thus emphasizing the diversity of plastic surgery research. The sin-
gle largest group publications of 284 articles (0.16) appeared in the Nederlands
Tijdschrift voor Geneeskunde, the Dutch general medical journal for which no Im-
pact Factor (Thompson-ISI, Philadelphia, PA, USA) is calculated.12 Of the remaining
articles, 217 appeared in Plastic and Reconstructive Surgery (0.12), 124 in British
Journal of Plastic Surgery (0.07), and 89 in Annals of Plastic Surgery (0.05) which
have the highest impact factors in the field (Fig. 6).12 Most of the 2396 contribu-
tions received 0 through 5 citations (Fig. 7). The mean number of citations per
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published contribution was 4.30 (sd 7.4). Forty-eight percent of the contributions
by professor-authors and 43 percent of the contributions by the other specialist-
authors were cited, and the mean numbers of citations to both categories of con-
tributions were 3.5 (sd 2.6) and 3.3 (sd 6.4), respectively. The mean number of
citations to individual specialist-authors was significantly higher among the 18 pro-
fessors (mean 196.8; sd 182.1) than among the 163 remaining specialist-authors
(mean 28.8; sd 62.0) (p = 0.001).

Biographic characteristics of residents
The mean age of the 61 residents at graduation was 27.2 years (range 23 - 33 yr;
sd 2.1) and, therefore, did not differ from that of the specialists (p = 0.81). Eight-
een of them (0.30) obtained a PhD degree, at a mean age of 31.8 years (range
25 - 40; sd 3.5 yr). This mean was significant lower than the mean age at which
the 77 registered plastic surgeons obtained their PhD (p = 0.001), but not signif-
icant lower than the mean PhD age of the 34 registered plastic surgeons who had
obtained their PhD prior to registration (p = 0.63).

Bibliographic characteristics of residents
By the end of 2004, 13 of the 61 residents in training (0.21) had not published in
any of the PubMed-indexed journals (Fig. 3). This compares significantly more
favourable to the fraction of specialists (0.40) that had not yet published by the
time of their registration (p < 0.001, binomial test). The remaining 48 residents
had published a total of 323 PubMed-indexed articles, or a mean of 6.7 articles per
resident-author. The residents had been first author of 182 of the 323 articles
(0.56).
One hundred and thirty-four of the 327 publications (0.41) were co-authored by
another resident (n = 4) or one or more of the plastic surgeons from The Nether-

Figure 5: Publication distribution at the time of defence of their PhD, for the 77 plastic surgeons that
were registered between 1950 and 2004 and took a PhD.
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lands (n = 130). Most of these (n = 93) were co-authored by one of the 18 full
professors of plastic surgery. Because the sum of the residents’ individual contri-
butions, thus, was 327 rather than 323, the 48 resident-authors had each made a
mean of 6.8 contributions, which is not significantly higher than the mean of 4.7
contributions that had been made by the 134 specialists at the time of their reg-
istration (p = 0.10).

Trends of individual contributions of resident-authors
By the time they graduated from medical school, the 61 residents had made a
mean number of 0.5 contributions per resident (sd 1.5). As 51 of these 61 resi-
dents (0.84) had not published at all by then, a mean of 3.0 contributions had
been made by each of the remaining 10 resident authors. This is not significantly
more than the mean number of 2.3 contributions by specialistauthors at that mo-
ment (p = 0.53). All of the 18 residents who had obtained a PhD had published
PubMed-indexed articles at the moment they obtained their PhD (Fig. 8). By that
time, they had published a total of 143 Pubmed-indexed contributions, or 7.9 per
resident-PhD. This is not significantly more than the mean number of 7.4 contri-
butions that the specialists-PhD’s authors had made at that moment of their career
(p = 0.54). Resident-PhD’s featured as first author of 91 of the 143 publications
(0.64).

Citation characteristics of resident-authors
The 48 resident-authors published their articles in 110 different journals. The jour-
nal distribution of the 323 articles by these 48 resident-authors differed from that
of the specialists in that hardly any appeared in the Dutch journal (n = 14 or 0.04).
Rather, the single largest group of 36 publications (0.11) appeared in Plastic and
Reconstructive Surgery (Fig. 9). The mean number of citations to publications per
resident-author by the end of 2004 was 26.4 (sd 56.0). The distribution of number

Figure 6: The 5 journals in which plastic surgeons from The Netherlands had published their work.
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of citations to resident’s publications was wide and balanced (Fig. 7). Sixty percent
of the 327 contributions published by residents were cited and the mean number
of citations per published article was 3.8 (sd 3.7).

To establish benchmark criteria for the research output of plastic surgeons and
trainee plastic surgeons in The Netherlands over the years we assessed this output
over a period of 55 years. We found the number of individual contributions per spe-
cialist to have increased over the years, and this number per resident to be higher
again. Likewise, the fraction of (future) plastic surgeons that obtain a PhD in-

Figure 7: Citations per contribution calculated as the total number of citations to published work di-
vided by the number of contributions, by the end of 2004.

Figure 8: Publication distribution at the time of defence of their PhD, for the 18 residents that had
taken a PhD by the end of 2004.
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creased over the years. There was also a trend to increasingly publish in journals
with higher impact factors and this, too, may reflect the increase of quality of the
research output. This alleged increase of quality is warranted by the increase of
number of citations to the analyzed articles over the years, and the higher fraction
and number of citations to articles published by residents in comparison to those
published by specialists. Before we discuss the implications of these observations,
however, some potential methodological limitations of our study need to be con-
sidered.

As such, we underestimated the true number of publications by relying solely on
PubMed® as our source of data because additional manuscripts have been pub-
lished in journals that are not indexed in PubMed®. Still, PubMed® contains bib-
liographic citations from more than 4,800 biomedical journals published in more
than 70 countries and it is the principle research database for plastic surgeons.10
Moreover, PubMed-indexed work adequately represents the quantity and quality of
a researcher’s total scientific output.13 Secondly, PubMed does not include any plas-
tic surgery department address for authors prior to 1978 and lacks the addresses
for co-authors.10 Consequently, it was always possible to distinguish between a
plastic surgery author from The Netherlands and another author with the same
name and initials. This may have inferred a misrating of individual contributions.
Still, we accept this to not have influenced our observations in such a fashion as
to invalidate our conclusions.
As a further consequence of this lack of (co-)authors’ addresses, we have not been
able to compare between the output of academic specialists and that of non-aca-
demic specialists. Such comparison was further hampered by the change of affili-
ation of specialists over the years. The most productive specialist-author, for
example, published approximately threefourth of his work while affiliated with an
academic medical centre, and one-fourth while working in a non-academic hospi-

Figure 9: The 5 journals in which plastic surgery residents by the end of 2004 had published their
work.
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tal. Moreover, apart from the 7 professors, only a minority of 13 of the 164 plastic
surgeons that were practicing in 2004 (0.08) had a full-time academic tenure. In
the academic system of The Netherlands, professors are likely to work full-time in
the academic centre and to remain academic until retirement. Hence, we accepted
the scientific output of professors to be indicative of the academic output.
Lastly, we compared the output of specialists at their moment of registration as
plastic surgeon with the output of residents who were still in training in 2004. Be-
cause the plastic surgical training in The Netherlands takes a minimum of 6 years
and may last 3 to 4 years more because of an additional PhD program, the resi-
dents, on average, had at least three more years to publish before they would be
registered as plastic surgeon. Hence, we underestimated the scientific output of
residents in our comparison. Because the observed residents’ output was already
higher than the specialists’ output had been by the time of registration, this only
further warrants our conclusions.
Over the years, plastic surgeons have predominately published from the moment
they took their MD to 6 years after their registration (Table 1). This trend is con-
tinuing as the current residents are publishing more than their predecessors. Many
medical students and potential residents undertake research activities and do not
recoil from spending 3 to 4 years in a PhD program to better their chance of be-
coming a training position. It has been feared that this may result in the quantity
of such activities to become the most important factor, rather that the quality.6
Such fear, however, is refuted by our observations that residents’ work was pre-
dominately published in journals like Plastic and Reconstructive Surgery and the
Annals of Plastic Surgery with a relatively high impact factor in our field,12,14 and
that a larger fraction of their articles was cited more often than those of their pre-
decessors.
Furthermore, a substantial fraction of residents already had a PhD degree, which
is an indication of the scientific level of their work. Such research experience during
medical school and residency, indeed, predicts career achievement in academic
medicine in the future,15 but publication of medical research serves more than just
the curriculum vitae and the advancement of author’s careers. As such, it also ben-
efits the communication and legitimization of medical research, the direction of
future research, and the visibility and prestige of departments where the work was
done. Currently, it also serves to establish priorities in funding decisions.16
To date, the academic residents and specialists contributed to more than half of
all publications and, among the specialists, professors made most individual con-
tributions. The latter may reflect their frequent involvement as expert in (inter-)
departmental research but their name is also often listed for other than authorship
contributions.17 Apart from the discrete roles most academic specialists are re-
quired to fulfil (i.e. clinical expert, teacher - educator, and researcher), professors
also have their management tasks as departmental head. There is evidence that
the research aspect of academic work suffers when under pressure from competing
demands.18 These pressures to increase clinical activity and revenue in the face of
an increasing difficulty in obtaining research funding are a direct threat to the suc-
cess of surgical research.19



In this era of cost containment and emphasis on efficiency of health care delivery,
this may result in marginalization of plastic surgery research productivity. It should
alarm not only us, that only a fraction of the scientifically active young specialists
remained to work in academic centres even though academic surgeons reap ben-
efits like research opportunities, training young plastic surgeons, the prestige that
comes with a university affiliation, and the reliance on residents for much of the
clinical care, allowing attending surgeons to spend more time with their family.20
Obviously, other factors than research activity were responsible for career choices,
and junior doctors strongest disincentives to pursue an academic career are less
compensation and less autonomy for academic services.19,20,21 The increasingly
fierce competition for research grants further tempers their enthusiasm to remain
academic. This implies a direct threat to the continuation and success of plastic sur-
gical research. Because innovations are the core of plastic surgery, it may even
imply a direct threat to our specialty.
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The publishing process
The peer review process, defined as the assessment of a manuscript submitted for
publication by expert colleagues, is the first and most important step in the pub-
lishing process before a manuscript will be accepted and published in a scientific
journal. Requests for peer review set in motion a cascade of events in which au-
thors, reviewers, and editors communicate with each other about scientific man-
uscripts. The magnitude of this communication network is enormous and, in
aggregate, journal peer review features a massive program of communication on
important issues among scholars.1
Once the editor has received the initial reviewers’ comments, in our series after an
average of three weeks, he or she may seek further opinions of experts from other
disciplines, such as statisticians; this can take a further two to six weeks. When the
editor has received sufficient reviews he or she will make a decision, or the matter
may be discussed at a weekly or monthly editorial board meeting. Therefore, the
process usually takes a minimum of six weeks, but in practice, it may be much
longer before a decision is made: three months is quite normal; six months, al-
though unreasonable, is not unheard of. 2
Furthermore, date of publication depends upon a variety of factors such as the im-
portance editors attach to early publication, the need to group publications to make
an attractive issue, the time taken in checking print proofs and the need to have
a bank of copy to fill an issue.3 Unfortunately, even with high rejection rates, most
journals accept more articles than they can publish within an acceptable time span.
Consequently, the entire publication lag (time between manuscript submission and
publication) can increase through 15 months as found in our series!
However, the peer-review in our series took less than 5% of the entire publication
lag and is even less in relation to the total time from conception of a research idea
to writing results up and submitting them for publication. Moreover, an even longer
delay can occur from the time of publication to the time the new information is in-
corporated into practice. A clearer message in the original manuscript as a result
of peer review and editing may well shorten the duration from research idea to use
in practice, which is the most significant interval.1 Nevertheless, efforts to decrease
publication lags are necessary.

Can the publication process be speeded up?
The more prestigious the journal, the longer the wait may be. A few journals offer
fast track publication or early online publication for articles of great clinical signif-
icance or with major implications for public health.4 However, the majority of jour-
nals, even those with websites, still wait for the paper version to appear, and do
not encourage electronic prepublication. Some specialists journals offer more rapid
publication for very short articles but with strict limits on the number of words, ta-
bles, figures and references. Most “pay journals” offer rapid publication. The entire
process from submission to printing may take just two to three weeks, but you pay
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for this service both in financial terms and in the fact that these journals do not
carry so much prestige.2
Furthermore, on-line submission, peer review, and editorial revision have been
suggested to shorten the publication lag by omitting the time loss during transport
by conventional mail. However, the fundamental aspects of the peer review system
should be changed to further reduce long publication lags.

Alternative peer review system: Peer Agreement System
While the present peer review system takes only a fraction of the entire publication
lag, alternative systems may help to shorten this lag. All journals that use peer re-
viewers will have a system similar to the following. All submitted papers are read
by an editor. He or she may decide to ask advice from one or more external re-
viewers or peers: these are then selected and the papers are sent to them. Once
the reviewers’ opinions have been returned, the papers will go through a decision
making process, editors making the decision either on their own or with the help
of a committee. If revision is needed, then the new version may again be sent to
the original reviewers. If the decision is to reject a paper, the authors may appeal,
and again reviewers may be consulted. This process goes on until a paper is finally
accepted.

However, in fact this system contains an illogical component: the submission of a
manuscript to editors and reviewers while the authors frequently do not know the
current preference or subject interest of a specific journal. Therefore, frequent re-
vision and long editor-reviewer-author communication time is necessary to shape
the manuscript. Consequently, the average time from receipt to acceptance is ap-
proximately 70 and 117 days for BMJ and JAMA respectively.2 Second, when the
manuscript is rejected after one or more review rounds, a comparable time con-
suming “shape” process will start at another journal.
Therefore, to reduce the publication lag, a peer agreement system may help. In
this system, authors do not submit the complete finished research manuscript to
an editorial office but only send a research idea or protocol. Peer reviewers will
evaluate these ideas and protocols and will give the editor advice about protocol
revision, acceptance or rejection. Subsequently, if the decision is to start the re-
search project, an author-reviewer-editor agreement guarantees publication in the
journal if the protocol is followed. This system prevents unnecessary time con-
suming manuscript modifications afterwards when a complete manuscript is sent
to a journal.
However, these protocols could also be generated by expert peers of the journals.
Such experts obviously know the scientific lacunas in clinical practice and could for-
mulate research protocols for research institutes. Consequently, peer reviewers
will be co-authors instead of pure critics and this will probably strengthen reviewer-
author relationships. The Dutch association of general practitioners, for example,
publishes such scientific lacunas on their website (http://nhg.artsennet.nl).
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Citations to published manuscripts
Alternatives for the journal Impact Factor
To allow for comparison between journals, Garfield introduced the Journal Impact
Factor (IF) in the early 1960s.5 For each given year, this IF is the number of cita-
tions to articles published in the journal over the two previous years divided by the
total number of citable articles published in that journal during the same two
years.6 Hence, the IF is a measure of the average frequency of citations to the ar-
ticles in that journal.7 In Europe, the IF of the journals in which a researcher or
research group has published is used explicitly to determine to which groups funds
are appointed.8,9
Given the increasing use of journal impact factors, a critical examination of this fac-
tor seems necessary . Some important problems are associated with the use of im-
pact factors.9
As in our series, the journal impact factors are not statistically representative of in-
dividual journal articles. Second, the IF correlate poorly with actual citations of in-
dividual articles.
Third, citations to "non-citable" items are erroneously included in the database. Ar-
ticles classified as non-source items (for example editorials and letters) do not
count towards the total number of articles used to calculate the impact factor.
However, such articles may attract numerous citations which are counted towards
a journal’s impact factor.10 Finally, the IF only regards the citations received in the
first two years after publication whereas most 50 plastic surgery articles were cited
after that period (Chapter 4).
Consequently, the IF is not a perfect tool to measure the quality of articles. Any-
how, there are authors who believe there is nothing better because it has the ad-
vantage of already being in existence and is, therefore, a well known and general
accepted technique for scientific evaluation.5,11 However, some of these discrepan-
cies in IF factors are eliminated in another Thomson Scientific database called
Journal Performance Indicators (JPI).12 The JPI (or cumulated impact) for a journal
for the year 1999 is the number of citations between 1999 and 2004 (the JPI for
the year 2006 was not yet available) to articles published in 1999 divided by the
number of articles published in 1999.

Citations to editorials, letters, news items, and meeting abstracts (the so-called
“non-source” items) are not included in the JPI calculation. Because the database
links each source item to its citation in JPI, the impact calculations are more pre-
cise, in that citations are counted only for substantive items and it is possible to
obtain impact measures covering longer periods compared with impact factors.
The cumulated impacts for Plastic and Reconstructive Surgery (PRS), the British
Journal of Plastic Surgery (BJPS), the Annals of Plastic Surgery (APS) and the Scan-
dinavian Journal of Plastic and Reconstructive Surgery and Hand Surgery (SJPS)
for different years are given in figure 1.
SJPS showed, as expected by its low impact factor, the lowest cumulated impact
between 1990 and 2005 but crossed nevertheless the APS trendline during longer
citable periods and probably will cross the PRS (with the highest impact factor)
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trendline during a citable period of 30 years and longer. Remarkable are the high
cumulated impacts for BJPS despite its lower impact factor than PRS.
These differences are mainly explained by removing the citations to non-source
items from the JPI calculation. From 2000 through 2005, 56.2% of the publica-
tions in PRS belonged to this non-source group (editorials and letters) compared
with 36.2% in BJPS, 30.2% in APS and only 1.1% in SJPS.13 Citations to these
items are included in the numerator but the number of items not in the denomi-
nator of the formula to calculate the impact factor. This artificially increased the
impact factor especially for PRS.
Despite the fact that the JPI calculations provide a more accurate impact calcula-
tion due to its longer citable period, most methodological limitations of the impact
factor calculation still exist. Second, its calculation should include non-source items
as a large fraction of journal articles belong to this group. Citations to these items
should be included in its numerator and the number of these items in its denom-
inator for the year of interest. More importantly, JPI calculations are just like the
IF calculations not statistically representative of individual journal articles as some
high cited articles will increase the JPI. Again the uncited articles are then given
full credit for the impact of the few highly cited articles that predominantly deter-
mine the value of the JPI.
Therefore, to represent individual articles, the citations to articles should be ranked.
The Journal Performance Indicator Revisited (JPIR) for a typical journal for the
year 1999 should be the rank sums of citations between 1999 and 2006 to articles
published in 1999 divided by the number of articles published in 1999 (citations to
and the number of non-source items included).
The high performance journals for each specific field will be identified by the cal-
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culation of JPIR trendlines for some sample years for each journal (with at citable
period of at least 16 years as necessary time interval for articles to receive most
citations (Chapter 4)).
We calculated a JPIR trendline from the ISI Science Citation Index Expanded data-
base for the years 2006, 2000, 1995 and 199013, but we were unable to calculate
longer trendlines because articles published before 1988 were not included in this
database. We collected the number of citations to the four journals for each year
and calculated the mean rank of citations for each journal based on the citation col-
lection for each year (Figure 2).
Consequently, BJPS is the journal with the highest impact based on the JPIR trend-
line and not PRS based on the impact factor. PRS is a short term high impact jour-

nal but loses substantial impact during longer citable periods. Low impact factor
journals performed better in the JPIR calculations due to their more balanced ci-
tation distribution among their articles.
Nevertheless, in practice, the main determinant to cite an article is often the impact
factor of the journal, not the methodology or quality of research.14 It is of great
concern that the impact factor which is accepted as a measure of journal quality
contains a fundamental statistical error which influence editors, peer reviewers,
grants, awards and subsidies distribution in a negative manner.
Alternative formulas like journal performance indicator based on mean rank cita-
tions during a long follow-up period should be used as an alternative to evaluate
journal quality.
However, in practice, plastic surgeons may be forced to publish their work in high
impact journals related to other research fields (e.g. craniofacial subjects in jour-
nals of neurology or genetics) due to a small amount of high impact journals in
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plastic surgery. Therefore, essential plastic surgical information may no longer be
included in our own journals.
Regardless of impact factors or citation analyses, it is of utmost importance for
most authors to publish in a journal which is indexed in the major databases
(Pubmed® or Embase® ). If someone is interested in your article, he can find it
using this database and will cite it if your article is interesting, despite the impact
factor of the journal.
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The present thesis was designed to evaluate the qualitative and quantitative as-
pects of plastic surgery research by means of a bibliometric analysis of plastic
surgical presentations and publications.

Chapter 1 describes the general aspects of bibliometric research and the publish-
ing process. It discusses the bibliometric lacunas in plastic surgery research.

Chapter 2 describes the benefits of the peer-review process to authors, editor,
readers and reviewers by an analysis of the outcome of peer review requests by
Plastic and Reconstructive Surgery. Little is known of what is done with the com-
ments on submitted manuscripts provided by peer reviewers or to what extent
these comments benefit the editor in deciding to accept or reject the manuscript,
the author(s) in revising their manuscript, or the readership at large. It is shown
that the editor mostly agreed with the advice of the reviewer. The authors ad-
dressed nearly fifty percent of the reviewer’s suggestions. Manuscripts rejected
ended up in less prestigious journals and the implicit publication delay by peer re-
view was limited. Hence, the peer-review system of Plastic and Reconstructive
Surgery, in general, is beneficial to editors, reviewers, authors and readers.

In Chapter 3, the rate, grade and date of full publication of papers, presented at
consecutive annual meetings of the European Association of Plastic Surgeons (EU-
RAPS) are described. The rate of publication may be regarded as an indicator of
the scientific level of the meeting. These aspects have been studied for various
medical specialties but never for plastic surgery. It is shown that a greater than av-
erage number of papers went on to full publication in peer-reviewed journals.
Among these journals, Plastic and Reconstructive Surgery was the best source for
information presented at the meetings. Most papers appeared before 3 years had
passed after a meeting. Given the high publication rate and the high average nor-
malized impact factor of the journals in which the presentations appeared, the five
studied EURAPS meetings overall had high scientific value.

Chapter 4 discusses the relevance of the Impact Factor (IF) as a measure of sci-
entific value of articles. We felt that the journal IF is a particularly weak indicator
of scientific value of surgical publications as we hypothesized that most citations
to such publications are made after the period of two years that is critical to the
IF. Additionally, a limited number of articles is likely to attract the bulk of citations
to that journal and less-cited articles may be given credit because of the impact
of these few, frequently cited articles. An analysis of the citation distribution among
plastic surgery journals showed a skewed distribution with one-third of articles
cited only once or never. Therefore, the Impact Factor is no good indicator for the
scientific relevance of individual articles. The critical period necessary to receive
most citations was 16 years while only 2.5% of the number of citations received
after 16 years was gathered during these first two years. This low percentage is
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felt to not adequately represent the scientific impact of the top-cited articles.

In chapter 5, the 50 most-cited articles in general plastic surgery journals are
described.
Citation of published work provides an indication of the impact and the relevance
of the scientific contribution. Still, it is unknown what kind of plastic surgery articles
are most often cited. Therefore, the characteristics of the 50 top-cited articles
were analysed by means of their citation index, defined as the mean number of
times they were cited per year during the first 16 years after publication (chapter
4). Most articles (82%) were published in Plastic and Reconstructive Surgery and
originated from an institute in the USA. Most of the articles dealt with the recon-
struction of acquired defects (0.52) and with basic or experimental research (0.48).
More importantly, an article should feature a clinical or non-clinical innovation, ob-
servation, or discovery that leads to clinical improvement to potentially become a
“classic” with a long-standing effect on the way plastic surgeons think, practice,
write, and cite.

Chapter 6 describes the surgical and anatomical characteristics of plastic surgery
publications in general plastic surgery journals. Assessment and benchmarking of
research output is becoming a necessity in the quest for research funds and grants.
However, reports on the trends in international research output by plastic surgeons
over the years are lacking.
It is shown that the number of articles plastic surgery journals has more than dou-
bled over the last three decades. Reconstruction of acquired defects remained the
most important topic in all three journals, but an interest in rejuvenation or aes-
thetic surgery seems to replace that in basic research. The head and neck area re-
mains the anatomical region of most interest to date, but this interest has
decreased substantially. Most articles still originate from the USA, but the absolute
and relative number of articles originating from Europe and Asia is rapidly increas-
ing. Also, the published output of multi-national scientific collaboration is increas-
ing. Even though authors from larger countries, in general, contribute more
publications in absolute numbers, authors from small countries have a more effi-
cient output relative to the number of inhabitants and GDP of their country.

In chapter 7, a publication trend output among plastic surgeons and residents in
The Netherlands over a 55-year period is presented. Data to benchmark such out-
put for plastic surgeons are still lacking while the allotment of grants is increasingly
dependent on benchmarking of scientific output. The quantity and quality of pub-
lications by plastic surgeons and residents from The Netherlands increased over the
studied 55-year period. Most specialists published from the moment of their grad-
uation at medical school until 6 years after their registration as plastic surgeon.
Current residents published more and better than their predecessors. Surgeons
and residents published the greater part of their work in plastic surgery journals
with relatively high impact factors.
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Chapter 8 describes some alternatives for the peer review system and the impact
calculation for medical journals.
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Onderzoeken naar de kwantitatieve en kwalitatieve aspecten van plastisch chirur-
gisch onderzoek middels bibliometrische analyses zijn schaars. De bibliometrische
studies in dit proefschrift beschrijven systematisch de effectiviteit van de diverse
stadia in het publicatieproces.

Hoodstuk 1 beschrijft de algemene aspecten van bibliometrisch onderzoek en de
diverse stadia die moeten worden doorlopen voordat een artikel gepubliceerd
wordt in een wetenschappelijk tijdschrift. Bibliometrische lacunes in het publi-
catieproces van plastisch chirurgische tijdschriften worden beschreven.

Hoofdstuk 2 beschrijft het rendement van het peer-review process in Plastic and
Reconstructive Surgery (PRS) voor auteurs, redacteuren, lezers en reviewers. On-
derzoeken omtrent de effectiviteit van peer review zijn schaars. Weinig is bekend
over de effectiviteit van de adviezen van de reviewers voor de redacteuren
(omtrent het accepteren en noodzakelijk corrigeren van wetenschappelijke publi-
caties), de mate waarin auteurs hun manuscripten aanpassen en de leesbaarheid
in het algemeen. De auteurs toonden aan dat de redacteur van PRS het eens was
met de meeste adviezen van de reviewers.
De auteurs namen bijna 50% van de adviezen van de reviewers over. Manuscripten
afgewezen door PRS eindigden in minder prestigieuze tijdschriften en publicatie-
vertraging middels peer review was beperkt. Derhalve was het peer review sys-
teem in PRS, in het algemeen, effectief voor de redacteuren, reviewers, auteurs
en
lezers.

In hoofdstuk 3 worden het publicatiepercentage en de publicatiesnelheid
beschreven van manuscripten gepresenteerd tijdens jaarlijkse bijeenkomsten van
de European Association of Plastic Surgeons (EURAPS). Het percentage gepresen-
teerde artikelen dat gepubliceerd wordt kan worden gezien als een indicator voor
de wetenschappelijke kwaliteit van dergelijke bijeenkomsten. Dergelijke aspecten
zijn beschreven voor andere medisch specialismen maar nog nooit voor de plas-
tische heelkunde.
Het merendeel van de presentaties tijdens deze congressen werd gepubliceerd in
een tijdschrift met een peer-review systeem. Het merendeel van deze publicaties
verscheen in Plastic and Reconstructive Surgery en werd gepubliceerd in de eerste
3 jaren na de bijeenkomsten. De EURAPS meetings hadden een hoog wetenschap-
pelijk gehalte gezien het hoge publicatiecijfer en de hoge impact factor van de
tijdschriften waarin de gepresenteerde manuscripten verschenen.

Hoofdstuk 4 analyseert de relevantie van de Impact Factor (IF) van tijdschriften
als maat voor het wetenschappelijk gehalte van artikelen. De IF is mogelijk een
zwakke wetenschappelijk maat voor chirurgische publicaties gezien het feit dat het
merendeel van de citaties naar deze publicaties waarschijnlijk pas na meer dan 2
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jaar na publicatie plaatsvinden. De IF wordt echter berekend gedurende de eerste
2 jaren na publicatie.
Bovendien zal slechts een klein gedeelte van het aantal gepubliceerde artikelen
geciteerd worden. Derhalve krijgen minder geciteerde artikelen het volle aanzien
van een hoge IF van een tijdschrift.
Onze bibliometrische analyse vertoonde een scheve citatieverdeling naar artikelen
gepubliceerd in plastisch chirurgische tijdschriften: de citaties hadden betrekking
op een klein gedeelte van alle publicaties terwijl bijna 1/3e deel van de artikelen
nooit of slechts 1 keer geciteerd werden. Zodoende is de IF geen goede maat voor
de wetenschappelijke relevantie van individuele artikelen in een tijdschrift. Plas-
tisch chirurgische artikelen kregen het merendeel van de citaties pas 16 jaar na
publicatie. Gedurende de eerste 2 jaar na publicatie kregen artikelen slechts 2.5%
van alle citaties. Dit lage percentage welke gebruikt wordt voor de IF berekening
vertegenwoordigt daarmee niet de wetenschappelijk impact van artikelen.

Hoofdstuk 5 geeft een analyse van de 50 meest geciteerde artikelen in de plas-
tische heelkunde. Citaties naar publicaties in tijdschriften vormen een indicatie van
de impact en relevantie van wetenschappelijke manuscripten. Het is echter nog
steeds onbekend welk type plastisch chirurgische publicaties frequent worden ge-
citeerd. Derhalve werden de 50 meest geciteerde artikelen in de plastische
chirurgie geanalyseerd middels de citatie index, gedefinieerd als het gemiddelde
aantal keer dat artikelen werden geciteerd per jaar gedurende de eerste 16 jaar
na publicatie (hoofdstuk 4).
Het merendeel van de artikelen (82%) werd gepubliceerd in Plastic and Recon-
structive Surgery en werd voortgebracht door instituten uit de Verenigde Staten.
De meeste artikelen hadden betrekking op de reconstructie van verkregen defecten
(bijvoorbeeld na trauma) (52%) en op basaal/experimenteel onderzoek (48%).
Om frequent geciteerd te worden dienen artikelen betrekking te hebben op
klinische of niet-klinische innovaties, waarnemingen of ontdekkingen die hebben
geleid tot klinische verbeteringen. Zodoende werden zij een “klassieker” met een
langdurige invloed op de handelswijze van plastisch chirurgen.

In hoofdstuk 6 worden verschillende kenmerken beschreven van internationale
plastisch chirurgische publicaties. De kwantitatieve en kwalitatieve afbakening van
wetenschappelijke output wordt meer en meer een noodzaak in de strijd om finan-
ciële bijdragen door fondsen en beurzen. Onderzoeken omtrent de internationale
wetenschappelijke output door plastisch chirurgen zijn schaars. De analyse in dit
hoofdstuk toonde aan dat het aantal plastisch chirurgische artikelen meer dan ver-
dubbelde gedurende de laatste 30 jaar. De reconstructie van verkregen defecten
(bijv. trauma) vormde het belangrijkste onderwerp in plastische tijdschriften.
Publicaties omtrent esthetische chirurgie namen toe mogelijk ten koste van basaal
wetenschappelijk onderzoek.
Het hoofd/hals gebied bleef het belangrijkste aandachtgebied maar dit aandeel
daalde aanzienlijk gedurende de afgelopen jaren. De Verenigde Staten produceer-
den het merendeel van alle artikelen maar het absolute en het relatieve aantal ar-
tikelen uit Europa en Azië nam snel toe.
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Tevens werden steeds meer artikelen in een multinationale setting geproduceerd.
Hoewel auteurs uit grotere landen, in het algemeen, een grotere absolute bijdrage
leverenden, hadden auteurs uit kleinere landen een betere efficiënte publicatie
output gebaseerd op het aantal publicaties per inwoner of Bruto Nationaal Product.

Hoofdstuk 7 beschrijft een publicatietrend van Nederlandse plastisch chirurgen
gedurende de afgelopen 55 jaar en van de huidige plastici in opleiding. Data
omtrent de publicatie output in de plastische chirurgie ontbreekt terwijl financiële
vergoedingen steeds vaker gebaseerd zijn op dergelijke publicatie analyses.
De kwantiteit en kwaliteit van de publicaties door Nederlandse plastici en plastici
in opleiding nam toe gedurende de afgelopen 55 jaar. Het merendeel van de spe-
cialisten publiceerden tijdens de opleiding tot basisarts tot 6 jaar na registratie als
plastisch chirurg. Huidige plastici in opleiding publiceerden meer en kregen meer
citaties dan hun voorgangers. Chirurgen en plastici in opleiding publiceerden het
merendeel van hun werk in plastisch chirurgische tijdschriften met hoge impact
factors.

Hoofdstuk 8 beschrijft een aantal alternatieven voor het peer review system en
de impact factor berekening van tijdschriften.
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Op het omslag staat slechts één naam, de bijdrage van meer mensen is echter on-
misbaar bij het tot stand komen van een proefschrift. Op deze pagina is er
gelukkig voldoende ruimte om deze mensen persoonlijk te bedanken. Ik zal
ongetwijfeld mensen vergeten, ook hun ben ik zeker dankbaar.

Joris, toen ik als derdejaars student geneeskunde jou voor het eerst ontmoette
om te discussiëren over ons eerste onderzoek, viel mij meteen je enthousiasme en
betrokkenheid op. Een mental coach in zijn zuiverste vorm. Dit gecombineerd met
je enorme kennis van zaken leverde als snel het eerste artikel op van dit proef-
schrift. Het “meneer Hage” werd al snel “Joris”, kenmerkend voor ons laagdrem-
pelig contact.
Toen je voorstelde om nog enkele van dit soort artikelen te schrijven en dit te bun-
delen middels een “nietje”, heb ik geen moment getwijfeld. Ik ben je dankbaar
voor de snelle, uitgebreide en gedegen revisies die ik van je kreeg gedurende de
afgelopen jaren. Zelfs mijn referenties waren niet veilig wat aangeeft dat je alles
grondig bestudeerde. Ik ben je zeer dankbaar voor onze samenwerking.

Professor Kon, naar aanleiding van een emailtje om “wat” onderzoek te doen op
het gebied van de plastische chirurgie, zat ik 3 jaar geleden voor het eerst in uw
kamer om te praten over het eerste onderzoek van dit proefschrift. Samen met
Joris zochten jullie een onderzoeksstudent. Dit waren de eerste 300 analyses.
Toen uiteindelijk het onderzoek vorderde en het idee kwam om dit onderzoek uit
te breiden naar een promotie onderzoek, hebt u geen moment getwijfeld over de
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Ik ben jullie eeuwig dankbaar.
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met mij weet je het nooit!

Joeri en Roy, toen ik jullie vroeg om mijn paranimfen te zijn hebben jullie geen mo-
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