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Summary Background and purpose of study: 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. We longitudinally analysed plastic surgery publications
over the last three decades.
Materials and 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.
Main findings and Conclusions: The number of articles in three international plastic
surgery journals has more than doubled over the last three decades. Reconstruction
of acquired defects remained the most important topic in all three journals, but an
interest in rejuvenation or aesthetic surgery seems to replace that in basic research.
The head and neck area remains 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 increasing. Also, the published output of multi-national scientific collabora-
tion 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.
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Innovation is the essence of plastic surgery and
research is essential for its continuity and im-
provement. Plastic surgery research involves
a wide variety of clinical and experimental studies
regarding congenital or acquired defects and
aesthetic or rejuvenation challenges. The scien-
tific outcome of such research is publicly pre-
sented at congresses, symposia and workshops,
and it is published in a variety of national and
international journals. To date, very few studies
have evaluated the scientific research output in
plastic surgery,1,2 and only one study compared
the original 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 re-
search output by plastic surgeons over the years,
however, are lacking. Because assessment and
benchmarking of research output is progressively
becoming a necessity in the quest for research
funds and grants,4 we longitudinally analysed the
publications on plastic surgery over the last three
decades. We evaluated which countries were
leading, to what extent clinics collaborated, and
what topics were addressed in the original contri-
butions published in three international, peer-
reviewed plastic surgery journals, from 1972
through 2004.

Materials and methods

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 aesthetic surgery. To assess longi-
tudinally the trend in research over the past three
decades we sampled five publication years at 8
year intervals: 1972, 1980, 1988, 1996, and 2004.
Because volumes of EJPS do not necessarily paral-
lel calendar years, all issues that were published in
the sample years were included regardless of their
volume number.

For our analysis we included all original articles,
case reports, ideas and innovations, and follow-
ups or updates published in each sample year, in
all three journals. 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
Impact Factor of publications (ISI� Thomson Scien-
tific, Philadelphia, PA, USA).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 inter-rater bias. To score the topic of
surgical interest distinction was made between
five areas.

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. posttraumatic or onco-

logic reconstruction),
4. Aesthetic and rejuvenating surgery (e.g. chem-

ical peeling or reduction abdominoplasty), and
5. Management and philosophy (e.g. grant appli-

cation 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 the 6 e ‘miscellaneous or non-
applicable’ category.

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. urogenitalia,
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 practise
management, the region was scored as 9 e
miscellaneous or non-applicable.

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
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origin was scored in cases where all the contrib-
uting authors came from the same hospital or
institute, whether from a single 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 noted if 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 computerised spread-
sheet using Microsoft Excel (Microsoft Corp., Red-
mond, Washington, DC, USA), and statistical
analyses were performed using SPSS 12.01 (SPSS
Inc., Chicago, IL, USA). 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 cal-
culated the ratio between the number of publica-
tions from a certain country and the number of
inhabitants in that country, in each sample year.
Finally, we calculated the ratio between any coun-
try’s number of publications and its gross domestic
product (GDP) in billions of US dollars for each
sample year. The resident population and GDP of
each country in the sample years were retrieved
from the annual statistic reviews of the Interna-
tional Monetary Fund,7 Eurostat,8 and the United
Nations.9 From these data, we composed three
top-10 lists for each of the five sample years: one
of the 10 countries with the highest absolute num-
ber 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 men-
tioned in these 15 listings and a comparison of the
absolute and relative scores among the countries
in these lists, we determined a top-10 of countries
that quantitatively contributed most to the pub-
lished output of plastic surgery research.

Results

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 arti-
cles in the three journals more than doubled
from 312 in 1972, to 660 in 2004 (Table 1). This
increase was strongest in EJPS (þ175%), but the
increase in both European journals together was
lower (þ89%) than that in PRS (þ121%).

Trends in topics of surgical interests

The 2234 articles dealt with 2436 defined topics of
surgical interest (1.14 topic/article). 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 (p¼ 0.99). This category
had most interest in all three journals (Figs. 1e3).

Table 1 Number of articles per sample year, per
journal

Journal 1972 1980 1988 1996 2004 Total

PRS 219 242 246 329 484 1520
BJPS 73 84 109 102 121 489
EJPS 20 27 39 84 55 225
Total 312 353 394 515 660 2234

Figure 1 Analysis of articles in PRS according to the
topics of surgical interest discussed, 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 discussed, 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 discussed, 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 three journals
dealt with basic and experimental research and the
proportion of such articles did not differ signifi-
cantly among the journals (p¼ 0.46). Over the
years, the relative contribution of articles on basic
research hardly increased in all three journals
(p¼ 0.08) but in absolute numbers, the increase
of these articles was strongest in PRS (þ606%).

The third largest category of articles in PRS
dealt with rejuvenation or aesthetic surgery
(13.9%), but this category was significantly less
represented in both other journals (p¼ 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 significantly so
(p¼ 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 statistically
significant (p¼ 0.12).

Trends in anatomical region of interest

The 2234 articles dealt with 2369 defined anatom-
ical regions (1.06 region/article) (Figs. 4e6). The
head and neck region was and remained the ana-
tomical region of interest in 932 of the 2369 scored
anatomical regions (39.3%) but the relative contri-
bution of these articles decreased from 169/326 in
1972 (51.8%), to 252/700 in 2004 (36,0%). This de-
crease was not significant (p¼ 0.25). The decrease
of articles on the head and neck region was stron-
gest in PRS (�19%).

For the second largest group of articles a cate-
gorisation in an anatomical region was not appli-
cable, largely because they dealt with practise
management and job philosophy, basic research,
or miscellaneous other topics.

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 (p¼ 0.95). In relative
numbers, this increase was strongest in EJPS
(þ16%).

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 absolute numbers, large countries
such as the USA and the United Kingdom
contributed more publications over the past
three decades than smaller countries such as
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The Netherlands or Austria did (Table 2). Further-
more, authors from English-spoken countries
published significantly more articles in all three
journals than authors from comparably large,
non-English-spoken countries (e.g. authors from
the United Kingdom versus those from France).
Most of the articles published in PRS originated
from North America, whereas most articles in
BJPS and EJPS originated from European countries
(Figs. 7e9). Still, Europe and Asia show the largest
increase in number of articles over the years
(Fig. 10).

Seven hundred and eleven of the 2234 articles
(31.8%) originated from more than one clinic. The
annual fraction of such multi-clinic articles in-
creased from 79/312 in 1972 (25.3%), to 245/660 in
2004 (37.1%). This percentual increase was not
significant (p¼ 0.15) (Fig. 11). Over the years, the
fraction of multi-clinic articles was highest in PRS
(40.3%) and authors from the USA, United King-
dom, and Canada were most often involved in
writing these.

One-hundred and six of the 711 articles re-
flected the collaborations of authors originating
from more than one country and, in absolute

Figure 4 Analysis of articles in PRS according to the
anatomical regions discussed, over the years. The num-
ber of articles on each area is given as a percentage of
the total number of regions scored in PRS in each sample
year.
numbers, these multi-national contributions in-
creased significantly in all three 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).

Trends in weighted contribution per country

Large countries such as the USA, the United
Kingdom, Japan, Canada, Germany, and Australia
were found to attribute most consistently to the
plastic surgery scientific output, but smaller coun-
tries like Israel, The Netherlands, and Switzerland
also kept a respectable output (Table 4).

In terms of research output per million inhabi-
tants or per billion GDP, smaller countries 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, 5e6, small
countries like The Netherlands, Austria, and
Switzerland are among the countries that most
efficiently contributed to publications in all three
journals, over the last three decades (Table 7).

Figure 5 Analysis of articles in BJPS according to the
anatomical regions discussed, over the years. The num-
ber of articles on each area is given as a percentage of
the total number of regions scored in BJPS in each sam-
ple year.
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Figure 6 Analysis of articles in EJPS according to the
anatomical regions discussed, over the years. The num-
ber of articles on each area is given as a percentage of
the total number of regions scored in EJPS in each
sample year.

Table 2 Top-20 of countries with the highest
number of articles published in the three journals,
1972e2004

Country Number of articles

USA 1017
United Kingdom 249
Japan 141
Canada 81
Australia 74
Turkey 70
Germany 62
Taiwan 54
Italy 51
India 48
The Netherlands 44
Austria 41
Israel 41
France 34
Switzerland 32
Belgium 30
South Korea 27
China 26
Sweden 24
Brazil 19
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 num-
ber of articles from a geographical region is shown as
the percentage of all articles in BJPS in that sample
year.



940 M.P.J. Loonen et al.
Figure 9 Analysis of articles in EJPS according to their
geographical region of origin, over the years. The num-
ber 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 three journals ac-
cording to their geographical region of origin, over the
years. Six regions are given: North America, Latin Amer-
ica, Europe, Asia, Africa, and Oceania (Australia and
New Zealand).
Discussion

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, economic restrictions
have increasingly forced governments, classically
the primary supporter of basic research, to adopt
policies that link science and technology pro-
grammes more closely to broad societal goals.
Therefore, the assessment of research output is
progressively developing and becoming a priority
issue for the scientific community.13 Although

Figure 11 Fraction of articles in all three journals re-
sulting from multi-clinic or multi-national collaborations
over the years.

Table 3 Analysis of 106 multi-national articles in all
three journals, over the five sample years

Countries Number of articles

USA and Canada 10
USA and Germany 5
USA and Australia 4
USA and Taiwan 4
USA and United Kingdom 4
USA and Japan 3
USA and Brazil 3
Other combinations 73
Total 106
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there are several bibliometric studies on national
research performances,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 observa-
tions, some potential methodological limitations
of our study need to be considered. First, we
limited our study to three 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 pe-
riod.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 be-
cause our first sample year, 1972, was the first
full calendar year when EJPS was published, albeit
as Chirurgia Plastica (the name changed when Ian
T. Jackson became editor-in-chief in 1986). Fur-
thermore, EJPS was selected to try and obtain
a more balanced comparison of articles in an
American journal (PRS) versus those in European
journals (BJPS and EJPS). This way, the influence
of a broader scope of practical and surgical philos-
ophies on publication trends could be assessed.

Second, we sampled only 5 years of the three-
decades period. By including only a limited

Table 4 Alphabetically ordered top-10 of countries
with the highest absolute number of articles in each
of the five sample years

Country 1972 1980 1988 1996 2004

Australia 15 28 15 15
Austria 10 7
Brazil 4
Canada 17 12 18 19 15
China 6
France 7
Germany 10 7 7 26
India 11 12 14
Israel 11 8 6
Italy 17 24
Japan 8 22 26 47 38
Korea 20
Mexico 5
The Netherlands 8 14 15
Switzerland 6 7 6
Taiwan 13 36
Turkey 28 37
United Kingdom 44 22 52 60 71
United States 168 205 183 204 257

Note that the number of articles from a country is not pro-
vided when that country was not in that year’s top-10.
fraction of years we were able to calculate an
estimate of trends rather than accurate fluctua-
tions in publications. Consequently, we may have
under- or overestimated actual publication trends.
Still, the observed trends were consistent over the
sample years and, therefore, we accept our
observations as adequate indicators of reality.

Third, all articles were categorised only once
and by one author. We did not assess potential bias

Table 5 Alphabetically ordered top-10 of countries
with the most articles relative to millions of inhabi-
tants, in each of the five sample years

Country 1972 1980 1988 1996 2004

Australia 1.03 1.71 0.820
Austria 1.33 0.927 0.990 1.72
Belgium 1.08 1.16
Canada 0.761 0.489 0.668
Czech Republic 0.304
Finland 1.01 0.780
Ireland 0.588 0.850 2.02
Israel 3.58 2.13 1.39 0.909 1.71
Lebanon 0.383 0.375
The Netherlands 0.225 0.542 0.900
New Zealand 0.683 1.03
Puerto Rico 0.578
Qatar 6.56
Singapore 0.836 0.941
Sweden 1.13
Switzerland 0.957 1.11 0.894 0.839 0.976
Taiwan 1.59
United Kingdom 0.798 0.396 0.921 1.04 1.20
United States 0.785 0.886 0.730
Uruguay 0.687

Note that a country’s ratio is not provided when that country
was not in that year’s top-10.

Table 6 Alphabetically ordered top-10 of countries
with the most articles relative to billions of US dollars
GDP, in each of the five sample years (countries that
were only in one year’s top-10 are not listed)

Country 1972 1980 1988 1996 2004

Australia 0.090 0.102 0.036
Austria 0.467 0.088
Canada 0.155 0.037
India 0.040 0.036
Ireland 0.096 0.083
Israel 1.32 0.340 0.123 0.048 0.094
Lebanon 0.479 0.245
Taiwan 0.043 0.092
Turkey 0.044 0.154 0.152
United Kingdom 0.274 0.050
Yugoslavia 0.062 0.103

Note that a country’s ratio is not provided when that country
was not in that year’s top-10.
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Table 7 Meritocratic ordered top-10 of countries based on the number of citations and their absolute or relative
values as mentioned in Tables 4e6

Country Acquired
defects

Congenital
defects

Basic
research

Cosmetic
surgery

Practise
management

Miscellaneous

1. Israel 0.49 0.15 0.12 0.12 0.00 0.12
2. United Kingdom 0.45 0.21 0.16 0.06 0.04 0.09
3. Australia 0.42 0.13 0.33 0.06 0.00 0.06
4. Canada 0.40 0.14 0.24 0.10 0.01 0.10
5. United States 0.35 0.16 0.24 0.15 0.04 0.07
6. Switzerland 0.37 0.14 0.23 0.09 0.09 0.09
7. Austria 0.54 0.20 0.22 0.02 0.02 0.00
8. The Netherlands 0.23 0.26 0.26 0.04 0.11 0.11
9. Turkey 0.48 0.28 0.19 0.01 0.00 0.04
10. Taiwan 0.68 0.16 0.05 0.05 0.00 0.05

The number of articles on each topic of surgical interest is given as a fraction of the total number of articles from that country in
all three journals in the five sample years.
caused by possible inter-rater or intra-rater
disagreement on the categorisation as this was
not the aim of our study. Last, even though 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 repre-
sent 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 com-
bined urogenital and abdominal defects by one
technique). Consequently, the sum of articles
scored in the various anatomical or topic cate-
gories was larger than the actual 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 three journals
increased with 112% during our 32-years assess-
ment period. This compares to the 58.9% increase
observed in the British Journal of Surgery during
the 16-year period from 1983 to 1998, but it
contrasts the 15.1% decrease observed in five
high-rated US surgical journals during the same
period.15 An increase in published articles pro-
bably reflects an increased production of, and
interest after, research data. Alternatively or addi-
tionally, it may reflect the publishers’ economical
interest to increase their markets 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
financial reasons, the publishers of the journals
we assessed to date allowed for more pages per
issue and more issues per annum. Furthermore,
authors were increasingly 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
proceedings, etc) were increasingly banned from
the journals as were case reports that generally
generate few to no citations, 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 re-
flects both the interest of the authors who submit
their work, and the preference of the members of
the editorial board. Over the past three 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’ attitude settled, 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 govern-
ment funding combined with an increase of clinical
demands, from 1988 to 1998.15,17 The pressure of
managed care on academic 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 increase of re-
ports on clinical research (260/334 scored clinical
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surgical topics (77.8%) in 1972, versus 507/712
(71.2%) in 2004).

That research follows the money may, further-
more, explain the simultaneous relative and
absolute increase in the number of articles on
rejuvenation or aesthetic surgery. Increasing
numbers of plastic surgeons are identified as
aesthetic surgeons, whereas the number of plastic
surgeons who would identify themselves as re-
constructive or academic surgeons is decreas-
ing.18 In general, the growing social interest, its
reflection in the media, and the increasing num-
ber of private clinics may enhance the increased
scientific interest in aesthetic surgery but, in
our study, this increase was predominately ex-
plained by the increase of such articles in PRS.
Again, this equally reflects a shift of interest of
the editorial board of PRS as it actively made
the choice in favour of such articles, in 1999,
when a separate Cosmetic Section was introduced
and expanded. By March of 2000, this section en-
compassed more than 150 of the annual pages of
the journal and included an Introduction Essay,
a collection of Original Articles, and additional
groups of articles labelled Techniques, Special
Topics, and Follow-Up.18

While articles in PRS seem increasingly to deal
with aesthetic 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
of surgical reconstruction.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 aesthetic sur-
gery. Still, the recent change of name of BJPS to
the Journal of Plastic, Reconstructive and Aes-
thetic Surgery may well induce more interest to
publish such articles.

A typical subject distribution of articles seems
to have developed among authors from different
countries. While 15% of all articles from the USA
could be categorised as dealing with rejuvenation
or aesthetic surgery, Australia had the largest ratio
of publications on basic or experimental research
(33%), whereas no less than 11% of all articles from
The Netherlands appeared in the category ‘prac-
tice 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 three
decades. This reflects plastic surgeons’ interest in
a highly complex region of the human body, with
clinical challenges varying from reconstruction of
congenital (craniofacial or velopharyngeal) or ac-
quired (e.g. oncologic or posttraumatic) defects,
to aesthetic or rejuvenation surgery. The substan-
tial decrease of the fraction of articles on the head
and neck region over the three 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

Trends in first authors’ nationality

Although US authors in the studied journals dom-
inated the research output during the past three
decades and although the absolute number of
articles originating from the USA increased signif-
icantly from 168 in 1972 to 257 in 2004 (p¼ 0.001,
chi-square test), the relative contribution from
these authors is decreasing. Consequently, 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 orthopaedic journals,20

and comparable shifts were observed in publica-
tions on oncology,13 dermatology,21 neurology,22

epidemiology,23 anaesthesia,24 and infectious dis-
eases.25 In our study, the increase of European
articles mainly derived from the United Kingdom,
Turkey, and Germany, 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
three journals (PRS 14.2%; BJPS 19.6%; EJPS
15.9%). Again, this may be explained by a differ-
ence in submission policy among authors, as well
as by a level of bias among reviewers and edi-
tors.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
journals, whereas US authors mainly submit to
American journals.3 More data are required to
prove these indications but this was beyond the
aim of our current study.

Editorial bias, either in favour or against ‘for-
eign’ authors, may also play a role in the differ-
ence 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
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of all three journals show a more international
diversity but peer reviewers in general assess
non-US submissions less favourably.27 Increase of
the geographic diversity among editorial board
members does not correlate 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,28 and 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 submitted 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 anticipation 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 authors. Such col-
laborations feature various benefits. First, a multi-
clinical setting may enlarge the number of patients
included in a study and this might produce statis-
tically 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, further-
more, increases the exchange of professional
philosophies that tend to differ among different
cultures. For non-English-speaking authors, more-
over, international collaboration is a useful way to
improve the linguistic qualities and, thereby, the
acceptance rate of their submissions.26,27

In absolute numbers, US authors are most often
involved in multi-national publication collabora-
tions and in 30 out of 106 multi-national articles,
a US author even acted as first author. Linguistic
arguments or research affiliation with top US
hospitals may be the prime motive for non-US
authors, but it remains unclear what the main
reasons for US authors are to seek such collabora-
tion. Relative to the number of articles from their
country, international collaboration was most of-
ten sought by authors from Jamaica (1/1 or 100%),
Kenya (idem), Tanzania (idem), Honduras (idem),
and Denmark (3/4 or 75%), and least practised 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 obser-
vation that authors from the United Kingdom,
Germany, France, and Italy dominate the number
of publications originating from Europe.31 Like-
wise, that small countries do better in terms of
publications per million of inhabitants and per
GDP is in accordance with previous observations
that the highest scientific output per country pop-
ulation 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 actually known, a higher percentage of GDP
allocated to research, better utilisation of
resources, and a clustering of specific diseases
have been suggested to explain this.13

We conclude that the number of articles in three
international plastic surgery journals has more than
doubled over the last three 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 pub-
lished output of multi-national scientific collabo-
ration is increasing. Surgery of acquired defects
remained the most important topic in all three
journals and an interest in rejuvenation or aes-
thetic surgery seems to replace that in basic
research. Authors and editors of PRS seem to
increasingly favour aesthetic topics, whereas the
European journals tend to publish more articles on
reconstructive surgery. The head and neck area
still remains the anatomical region of most in-
terest, but this interest has decreased substan-
tially. 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 inhabi-
tants and GDP of their country.
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