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Abstract

Objectives: High-quality research has a tangible impact on patient care and should inform all medical decision-makings.
Appraising and benchmarking of research is necessary in evidence-based medicine and allocation of funding. The aim of this
review is to demonstrate how evidence may be gathered by quantifying the amount and type of research by a group of
surgeons over a 20-year period.

Methods: Members of the Colorectal Surgical Society of Australia and New Zealand were identified in April 2020. A search
of the Scopus database was conducted to quantify each surgeon’s research output from 1999 to 2020. Authorship details
such as the Hirsch index and number of papers published were recorded, as were publication-related details.

Results: 226 colorectal surgeons were included for analysis, producing a total of 5053 publications. The most frequent
colorectal topics were colorectal cancer (32%, n= 1617 of all publications), followed by pelvic floor disorders (4.3%, n=217)
and inflammatory bowel disease (3.5%, n=177). 56% (n=2830) of all publications were case series audits (21%, n=1061),
expert opinion pieces (20%, n=1011) and cohort studies (15%, n=758). 7% (n=354) were randomised control or non-
randomised control trials, 3% (n=152) were systematic reviews and |% (n=50) were meta-analyses. The top 10% (n=23)
of authors accounted for more than half (54%, n=2729) of manuscripts published.

Conclusion: Australasian colorectal surgeons made a significant contribution to the medical literature over the past 20 years
and the number of publications is increasing over time. A greater output of higher-level evidence research is needed. This
information may be used to better allocate researcher funding and grants for future projects.
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Introduction

High-quality research is necessary to drive developments in
surgery, contribute to the field of evidence-based medicine
and, ultimately, improve medical decision-making and patient
outcomes. Surgical research involves a variety of pre-clinical
and clinical experimental studies, the outcomes of which are
presented at congresses and published in scientific journals. It
is important to assess both the history and current state of sci-
entific publications by surgeons in order to evaluate research
prospects, document areas of research need, and identify
which surgeons are contributing most to research output. This
information is made more important when considering that
benchmarking of research output is progressively becoming a
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necessity in the quest for research funds and grants.!
Furthermore, these data provide an objective measure of
which surgeons to include in expert advisory panels and work-
ing groups on national/international guidelines.

While there have been a number of studies looking at the
research output of various surgical specialties such as plas-
tic surgery, orthopaedic surgery and surgical oncology,? ® no
study to date has assessed the research output of a cohort of
surgeons as well as individual surgeons. In this study, we
quantified the amount and type of research being published
by a subset of Australasian (Australia and New Zealand)
colorectal surgeons. In addition, we aimed to evaluate which
individual surgeons were contributing most to research out-
put, based on both volume of publications and the surgeons’
Hirsch (H) index. The H-index is an objective measure
reflecting both the number of publications and number of
citations per publication, and is recognised as a simple and
effective way to summarise an individual’s scientific
research output.’

Methods

Literature search

All current members of the CSSANZ were identified in April
2020 using the CSSANZ ‘find a surgeon’ website tool. A ret-
rospective search of the Scopus database for medical peer-
reviewed publications was conducted to collate, assess and
define each surgeon’s research output. Scopus was the
research database chosen as it employs an algorithm using
name, location and affiliation to determine authorship and
also provides detailed author profiles. Publications were
deemed as belonging to the surgeon if the health service
recorded on Scopus matched the health service of the sur-
geon, either current or previous. Only publications over the
20-year period between 1999 and 2020 were included.

Analysis

Data recorded included the total number of publications and
citations per author, publication year, type of publication,
topic of publication and the surgeons’ H-index. The type of
study (systematic reviews, meta-analyses, randomised or
non-randomised controlled trials, observational studies, etc.)
was recorded, and publications were grouped according to
the main topic covered (colorectal cancer, inflammatory
bowel disease, diverticular disease, etc.). If a paper related to
colorectal disease did not fit a main topic category (e.g. a
rare colorectal pathology discussed in a case report), it was
categorised as ‘other’. Papers unrelated to colorectal disease
(surgical education, perioperative management, etc.) were
classified as ‘non-colorectal’.

H-index was used to quantify each surgeon’s individual
research contribution. It is an objective mathematical model,
defined as the number (h) of publications which are cited at
least /4 times. This allows adjustment for both the quantity

Table |. Research topics by percentage of all publications over
the 20-year period.

Topic % of all publications ~ Number
Non-colorectal 19.4% 980
Cancer

Colorectal cancer 15.9% 803

Rectal cancer 10.3% 520

Colon cancer 5.7% 288
Pelvic floor disorders 4.3% 217
Inflammatory bowel disease 3.5% 177
Endoscopy/colonoscopy and 3.3% 167
colonic polyps
Perianal abscess and fistula 2.2% 111
Diverticular disease 2.0% 101
Radiology 1.8% 91
Constipation 1.4% 71
Haemorrhoids 1.2% 6l
Anal cancer 1.1% 55
Anal fissures 1.0% 50
Trauma 0.9% 45
Gastrointestinal bleeding 0.9% 45
Endometriosis 0.6% 30
Pilonidal disease 0.4% 20
Anorectal 0.2% 10
Presacral tumours 0.2% 10
Volvulus 0.0% 0
Pruritus ani 0.0% 0
Other 23.8% 1203

and quality of an author’s work, and has been shown to be an
accurate measure of an individual’s academic contribution.’
All statistical measurements were performed using STATA
v15 software.®

Results

Of the 251 colorectal surgeons found via the CSSANZ web-
site, 226 were found to have publications in Scopus. These
226 surgeons contributed to a total of 5053 publications over
the past 20years. Of the major colorectal pathologies, the
most popular topic was colorectal cancer (32%, n=1617 of
all publications), followed by pelvic floor disorders (4.3%,
n=217) and inflammatory bowel disease (3.5%, n=177)
(Table 1). Other popular topics included endoscopy/polyps
(3.3%, n=167), perianal abscesses and fistulaec disease
(2.2%,n=111) and diverticular disease (2%, n=>511). Nearly
one-quarter (24%, n=1213) of all research works over the
past 20 years were unable to be categorised into predeter-
mined topics, while 19% (n=960) of publications by colo-
rectal surgeons were not related to colorectal surgery. There
has been a very clear increasing trend in overall publications
from 1999 to 2020, with an increase in papers published
from just over 100 in 1999 to over 450 in 2020 (Figure 1).
More than half (56%, n=2830) of all publications were
from the following three categories: case series audits (21%,
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Figure |. Trend of research output in colorectal surgery over the 20-year period.
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Figure 2. Distribution of colorectal surgery publications over 20years by type of study.

n=1061), expert opinion pieces (20%, n=1011) and cohort 3% were systematic reviews and 1% were meta-analyses. 56
studies (15%, n=758). 11% involved experimental studies: papers (1.4%, n=71) demonstrated novel surgical techniques
7% were randomised control or non-randomised control trials, (Figure 2).
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Table 2. Descriptive statistics of authors in the top 10% of total publications.

Characteristic Top 10% (n=23, 10.0%) All other authors (n=207, 90.0%) p-value
Sex 0.05

Male 23 (100%) 178 (86.0%)

Female 0 (0.0%) 29 (14.0%)
H-index 26 (18, 30) 42,9 <0.0001
Number of documents 103 (65, 153) 93,19 <0.0001
Total citations 2618 (1213, 3509) 78 (20, 280) <0.0001
Total number of publications 81 (54, 111) 5(2,13) <0.0001
Publication age 28 (19,33) 12 (6,19) <0.0001
Expert opinion 14 (10,25) 0(0,2) <0.0001
Survey questionnaire 4 (1,8) 0(o,1) <0.0001
Literature review 6 (2,11) 0 (0,1 <0.0001
Basic science 5(1L11) 0 (0,0) <0.0001
Description of novel surgical technique 1(0,2) 0 (0,0) <0.0001
Case report 4(2,7) I (0,2) <0.0001
Case series audit 14 (8,22) 1(0,3) <0.0001
Case—control study 2 (1,3) 0 (0,0) <0.0001
Cohort study 10 (8,16) 1 (0,2) <0.0001
RCT or non-RCT 5(1,9) 0(0,0) <0.0001
Meta-analysis 1 (0,3) 0(0,1) <0.0001
Systematic review 2 (0,6) 0(0,1) <0.0001
RCT: randomised clinical trial.
Table 3. The impact of certain publications on author H-index.
Parameter Estimate? Lower 95% ClI Upper 95% ClI p-value
Meta-analysis +0.69 +0.25 +1.12 <0.0l
Case—control study +0.59 -0.01 +1.18 0.05
RCT or clinical trial +0.56 +0.40 +0.73 <0.0001
Cohort study +0.32 +0.17 +0.47 <0.0001
Basic science +0.27 +0.07 +0.47 0.0l
Case series audits +0.25 +0.13 +0.38 <0.001
Publication age (I-year increase) +0.25 +0.21 +0.30 <0.0001
CI: confidence interval; RCT: randomised clinical trial.
2|t shows the increase (+) or decrease (—) in H-index for each parameter.

The top 10% (n=23) of authors had =43 publications Discussion

o —

each and accounted for more than half (54%, n=2729) of What did we find?

the manuscripts published. There was a significant differ-
ence in publication age between the top 10% of authors and
the rest of the cohort (Table 2). The top 10% (n=22)* of
authors by H-index (H-index =19) accounted for 47%
(n=2375) of manuscripts published. Six study topics were
significantly associated with having greater H-index
(p =<0.05) (Table 3). For example, each meta-analysis pub-
lished is associated with a 0.69 increase in H-index. For an
author publishing 10 meta-analyses, he or she would be
expected to have a 6.9 higher H-index than a similar author
publishing no meta-analyses. For every l-year increase in
publication age, there was an associated 0.25 increase in
H-index. Females had slightly lower H-index than males on
average, but this difference was not statistically significant

(p=0.58).

Research output by Australasian colorectal surgeons has
been increasing over the past 20years. This finding is
reflected in studies worldwide® and locally, such as that by
Chua et al., who demonstrated that research within surgical
oncology is rising in Australia.® These findings are encour-
aging given that van Rossum et al. reported that Australia is
inferior to some European countries, the United States and
the United Kingdom in terms of publications per 10° inhabit-
ants, total number of publications and publication mean
impact factor.! We also found publication age to be directly
associated with the number of publications produced and
H-index. Hence, encouraging quality research in the genera-
tion of surgeons now would have a positive impact on
research output in the future.
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Colorectal cancer was the most highly represented
research topic. This is not surprising given it is the second
most common cancer diagnosed in both men and women and
accounts for 9% of all cancer deaths in Australia.!" Such
interest is reflected by ongoing research in new therapy
options for colorectal cancer, such as immunotherapy and
genetic therapy.'? To date, there has been no review of the
research output of colorectal surgeons (or other general sur-
geons), and so comparing the output of Australasian sur-
geons to those from other regions is not possible.

Our study has chosen to include all forms of research out-
put by Australasian surgeons, including opinion pieces and
case reports. By focusing not only on high-impact factor
journals or high-level evidence trials, our study has taken a
broad look at colorectal research, providing a comprehensive
review of what has been published. This may ultimately help
guide directions for future research by gauging which topics
need more input from the scientific community.

Despite that fact that Australasian colorectal surgeons
have been involved in a substantial amount of publications
over the past 20years, the lack of higher-evidence publica-
tions is somewhat concerning and raises questions about the
quality of research. A low prevalence of high-level clinical
studies in the surgical literature is not unique to the cohort of
clinicians analysed in this study and has been reported previ-
ously for other groups of surgeons.'>'* This should, how-
ever, be seen as an opportunity for improvement, not only as
a stimulus for increasing the number of clinical trials but also
the quality of trials. Surgeons should strive to publish trials
that procure a clinically relevant information gain'> and are
patient centred.'® This lack of ‘useful’ research is a problem
not facing only Australasian researchers, but is an issue that
requires reform and improvement worldwide.!” Possible rea-
sons for the lack of randomised trials in surgery include the
reluctance to randomise while a procedure is being devel-
oped, reluctance to randomise when a procedure is already
being routinely practised, challenges in standardising tech-
niques of operative procedures among surgeons, difficulties
in accruing sufficient patient numbers and the lack of fund-
ing in comparison to drug trials that are often supported by
pharmaceutical companies.®

The top 10% (n=23) of authors accounted for more than
half of the manuscripts published. These authors had a sig-
nificantly higher publication age when compared with the
rest of the cohort (28 vs 12 years) suggesting that colorectal
surgeons are better able to publish higher volumes in the lat-
ter part of their consultant career.

What are the limitations of this study?

One of the limitations of this study is the use of Scopus as the
sole source of finding publications; while quick and largely
reliable,'® this resource may have omitted relevant publica-
tions or authors from the analysis. Furthermore, authors from
the cohort of colorectal surgeons analysed in our study

shared names with researchers in other fields, which had the
potential to confuse findings. Hurdles due to homonyms
were kept to a minimum because the Scopus identification
number was applied for author identification, and all refer-
ences were accurately checked and any incorrect references
were removed.

The use of the H-index is a somewhat flawed tool and
has been criticised as a measure of the impact of an indi-
vidual researcher. For example, the H-index does not take in
to account author placement in the authors’ list;'** it may
be manipulated through self-citations?' and numbers cannot
be compared across disciplines because citation habits
differ.?? However, a variety of studies have shown that the
H-index by and large agrees with other objective and sub-
jective measures of scientific quality in a variety of different
disciplines and that the H-index is also effective in discrimi-
nating among scientists who will perform well and less well
in the future; this makes it a useful indicator of scientific
quality that can be used (together with other criteria) to
assist in academic appointment processes and to allocate
research resources.’

What are the directions for future research?

Our study demonstrates a straightforward, rapid and acces-
sible way of quantifying the research output of a group of
surgeons over a long period of time. This study utilises freely
available data gathered directly from online sources, and is
thus free from bias. It is also easily reproducible for any
other cohort of surgeons, and may be used as part of a wider
study on publishing habits of all Australasian surgeons.
Coupled with the use of the H-index as an objective marker
of the impact of an individual surgeon’s research output,
these data may help to stratify surgeons when allocation of
research grants and funding is at stake. For example, a colo-
rectal surgeon with a strong H-index and a track record of
quality publications on pelvic floor disorders would be con-
sidered first for a major research grant on pelvic floor disor-
ders, despite the fact that they may not be as senior or
experienced as some of their other colleagues. Such a trans-
parent process could help to negate biases that may exist
with allocating researcher funding. Further work needs to be
done to assess how these data may be utilised by policy-
makers and those responsible for allocation of research
funds.

Conclusion

Australasian colorectal surgeons have made significant con-
tributions to medical literature over the past 20years. The
majority of research output by this cohort of surgeons is
directed towards colorectal cancer, followed by inflamma-
tory bowel disease and pelvic floor disorders. There is a lack
of higher-level publications such as clinical trials, systematic
reviews and meta-analyses, highlighting the need for
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improvement in this area. The top 10% of authors accounted
for more than half of research output; further work should be
conducted into how this information may be used to better
allocate researcher funding and grants for future projects.
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