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OBJECTIVES: The Hirsch Index (h-index) is often used to
assess research impact, and on average a social science senior
lecturer will have an h-index of 2.29, yet its validity within the
context of UK General Surgery (GS) is unknown. The aim of
this study was to calculate the h-indices of a cohort of GS
consultants in a UK Deanery to assess its relative validity.

DESIGN: Individual h-indices and total publication (TP)
counts were obtained for GS consultants via the Scopus and
Web of Science (WoS) Internet search engines. Assessment
of construct validity and reliability of these 2 measures of
the h-index was undertaken.

SETTING: All hospitals in a single UK National Health
Service Deanery were included (14 general hospitals).

PARTICIPANTS: All 136 GS consultants from the Deanery
were included.

RESULTS: Median h-index (Scopus) was 5 (0-52) and TP 15
(0-369), and strong correlation was found between h-index and
TP (ρ ¼ 0.932, p o 0.001), with the intraclass correlation
between Scopus and WoS h-index also significant (intraclass
correlation coefficient ¼ 0.973 [95% CI: 0.962-0.981], p o
0.001). Academic GS consultants had higher h-indices than
nonacademic University Hospital and District General Hospi-
tal consultants (Scopus 12 vs 7 vs 4 [p o 0.001] and WoS
10.5 vs 7 vs 4 [p o 0.001]). h-Index was 42.29 in 57.4% of
consultants. No subspecialty differences were apparent in
median h-indices (p ¼ 0.792) and TP (p ¼ 0.903).

CONCLUSIONS: h-Index is a valid GS research productiv-
ity metric with over half of consultants performing at levels
equivalent to social science Senior Lecturers. ( J Surg Ed
73:111-115. JC 2015 Association of Program Directors in
Surgery. Published by Elsevier Inc. All rights reserved.)
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INTRODUCTION

The Hirsch Index (h-index), a measure of research impact,
was first introduced in 2005 by Jorge E. Hirsch to
objectively quantify an individual’s cumulative research
productivity and address the limitations of other traditional
bibliometric indicators such as journal impact factor,
publication number, and citations.1 It has rapidly gained
favor for its emphasis on rewarding authors who publish
work with a measurable effect in their field, and has been
shown to outperform other bibliometrics when evaluating
research performance within surgical specialties.2-10

The main advantage of the h-index is that it incorporates
2 traditional measures of research productivity; the number
of publications (quantity) and citations (quality). An author
has an index h, if h of their Np articles have at least
h citations each, and their other articles (Np�h) have less
than or equal to h citations each.1 Therefore an author with
an h-index of 10 will have 10 published articles that have
each been cited at least 10 times. Because of this and its
apparent insensitivity to authors that publish a high volume
of low-impact articles or a low volume of high-impact
articles, h-index has been adopted in many fields of science
as a robust bibliometric. Although self-citation can have an
effect, the h-index appears to be more resilient to this than
other traditional metrics,10-12 and can be readily calculated
using online bibliographic search engines, the most com-
mon being Elsevier’s Scopus and Thomson Reuters’ Web of
Science (WoS). A UK study of 120 academics within the
Social Sciences showed that on average full professors had
an h-index of 4.97 and senior lecturers had 2.29.13

Within the context of UK General Surgery (GS) h-index
validity has not been examined; indeed only 1 Canadian
study reports its use in GS and found significant differ-
entiation related to academic rank and institutional affili-
ation.2 The aim of this study was to assess the value,
variability, and validity of the h-index as a marker of
rectors in Surgery. Published by 1931-7204/$30.00
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research performance and academic training potential for a
cohort of GS consultant trainers within a single UK
Deanery. This is of particular contemporary relevance in
light of the recent publication of the 2013 iteration of the
UK Joint Committee on Surgical Training GS Curriculum,
which mandates that Higher Surgical Trainees must possess
at least 3 peer-reviewed publications for successful award of
a Certificate of Completion of Training in GS.14
MATERIALS AND METHODS

All consultant general surgeons involved in training within
the Wales Deanery were identified through trainee portfo-
lios, hospital departmental websites and deanery records.
Surgeons that had retired or moved out of region within the
last 2 years were included. All data were collected in January
2015. Surgeons were categorized into: Academic (professor,
reader, and senior lecturer, including honorary titles);
University Hospital (all nonacademic National Health
Service GS working at a University Hospital); or District
General Hospital (DGH) (all nonacademic National Health
Service DGH GS). The collection of data and calculation of
the h-index were obtained from 2 online bibliographic
databases, Elsevier’s SciVerse Scopus and Thomson
Reuters’ WoS.
Scopus

Using the author search function in Scopus, the surgeon’s
surname and initials were entered, initially using only
1 initial to keep the search as broad as possible. All
publications were reviewed and added to the My List
function using the search results format. Using the view
citation overview function the h-index, publication number
and citation number were recorded. Mean citation per
publication was calculated independently from the above
numbers.
Web of Science

Using the author finder function in WoS, the same search
was conducted. Subject categories were limited to life
sciences, social sciences, biomedicine, multidisciplinary
science, and technology. Abstracts and conference articles
were excluded. Relevant publications were then identified
and the create citation report function was used to calculate
the h-index, publication number, citation number, and a
mean citation per publication.
If an author was not found on either search engine then

the h-index was assumed to be 0. Each search was
conducted on the same day to minimize bias, and all
searches were completed within 3 days, by 2 authors T.A.
and J.B. independently. Significant differences in the final
h-index and publication numbers obtained from both search
112 Journal of Surgic
engines were reviewed, repeated, and cross-checked before
inclusion in the study.
An assessment of construct validity for this metric was

undertaken by evaluating the differences in h-index among
Academic, University Hospital, and DGH GS with the
expectation that any valid marker of scholarly productivity
would provide a higher value in surgeons with academic
interests. As a secondary outcome measure, the impact of
academic status and institution on the other bibliometrics
was measured, including publication numbers, citation
numbers, and mean citations per publication.
Statistical Analysis

Data were collected and analyzed in SPSS version 20 (SPSS,
Chicago, IL). Traditional measures of research productivity
were compared and assessment of the intervariable reliability
of the databases used for h-index calculation was performed.
The null hypotheses were (1) h-index would not relate to
academic status, (2) h-index would not relate to institutional
affiliation, and (3) no intervariable disagreement in h-index
existed related to database used. Continuous data were
explored for normality using the Kolmorgorov-Smirnov test.
As data sets did not conform to a normal distribution,
analyses appropriate for nonparametric data were used in
the form of Mann-Whitney U and Kruskal-Wallis H tests.
An assessment of reliability for the 2 measures of h-index
was obtained using a Bland-Altman plot in which both the
mean bias (the average difference of the h-index between the
2 measures) and the 1.96 SD agreement limits (a measure-
ment of the range of differences) were calculated. This test
provides a comparative analysis of 2 methods used to
measure the same variable when neither is recognized as
the gold standard. The use of the Intraclass Correlation
Coefficient allowed quantification of the degree of consis-
tency between the 2 search engines.
RESULTS

Data were available relating to 136 GS consultants in 14
hospitals across Wales. Subspecialty interests numbered 7,
the largest cohort was colorectal surgery (47 consultants),
and the smallest endocrine (3 consultants); 16 consultants
were in possession of an academic title (5 substantive
university status and 11 honorary titles). The overall median
number of publications declared by Scopus and WoS was
15 (0-369) vs 12.5 (0-291), respectively; h-indices were
5 (0-52) vs 5 (0-49); median citation counts were 119
(0-1,2233) vs 130 (0-1,0239), and citations per article were
8.89 (0-46.45) vs 8.85 (0-43.58), respectively. Median
h-indices (Scopus vs WoS) by subspecialty were: endocrine
7 vs 7, vascular 6.5 vs 7, upper gastrointestinal 6.5 vs 6,
hepatobiliary 6.5 vs 5, transplant 5 vs 5, breast 5 vs 3, and
colorectal 4 vs 4 (p ¼ 0.802 vs p ¼ 0.541).
al Education � Volume 73/Number 1 � January/February 2016



FIGURE. The Bland-Altman plot for Scopus and Web of Science
h-indices. The mean bias (the mean of the differences between the
h-indices calculated by the 2 search engines) is represented by the dotted
line with the solid lines representing�1.96 standard deviation of this bias.
Assessment of Reliability

Using the Bland-Altman box plot, the mean bias (agree-
ment) between Scopus and WoS was fair at 0.382 h-index
points (95% CI: �3.777554 to 4.542), but the range in
agreement was considerable (�7 to 8, Fig.). The Intraclass
Correlation Coefficient was 0.973 (95% CI: 0.962-0.981, p
o 0.001), which indicates a high degree of reliability
between measurements (Fig.).

Assessment of Construct Validity

The Table shows that the median h-indices of GS con-
sultants in possession of an Academic title was significantly
higher than University Hospital and DGH nonacademics.
When Academic surgeons were excluded the difference in

the h-indices of University Hospital vs DGH GS alone
reached statistical significance 7 vs 4 (p o 0.001) with both
Scopus and WoS. The difference between Academic and
University Hospital GS was also highly significant (Scopus,
p ¼ 0.003 and WoS, p ¼ 0.015).

ComparisonWith Other Bibliometric Measures

h-Index correlated with publication number (Scopus: ρ ¼
0.927, p o 0.001; WoS: ρ ¼ 0.917, p o 0.001), total
TABLE. h-Index Construct Validity and Bibliometrics Related to Surg

Scopus

Consultant (n ¼ 136) HI TP C

Academic (n ¼ 16) 12 (1-52) 38 520
University Hospital (n ¼ 39) 7 (0-24) 18 172
DGH (n ¼ 81) 4 (0-18) 10 80
p Value o0.001 o0.001 o0.001

Values are medians. Ranges in parentheses. C, citations; C/P, citations per
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citations (Scopus: ρ ¼ 0.959, p o 0.001; WoS: ρ ¼ 0.939,
p o 0.001), and mean citations per publication (Scopus:
ρ ¼ 0.656, p o 0.001; WoS: ρ ¼ 0.573, p o 0.001).
Publication numbers were significantly higher in Academic
than in University Hospital and DGH GS using both
Scopus (p o 0.001), and WoS (p o 0.001) (Table).
Academic GS consultants had significantly higher total

citation numbers than University Hospital and DGH
consultants using both search engines (Table).
Mean citations per article were also higher in Academic

GS consultants using Scopus (p ¼ 0.001), but no discern-
able difference was apparent using WoS, 9.93 vs 10 vs 7.89
(p ¼ 0.155) (Table).
DISCUSSION

This is the first UK study to report the relative academic
productivity related to a cohort of general surgeons as
measured by the Hirsch Index, a bibliometric that attempts
to evaluate both the quantity and influence of an author’s
academic publications. The principal findings were that
85% of surgeons (116) had published 3 or more articles
with the median numbers being 15 (Scopus) and 12.5
(WoS), respectively. The median h-index of the full cohort
of Wales Deanery general surgeons was 5 using both the
Scopus and WoS search engines. Publications were not
apparent for 8% (Scopus) and 3% (WoS) of consultants.
Higher h-indices were associated with surgeons who were in
possession of substantive and honorary academic and
University titles when compared with their DGH surgeon
counterparts, which is in keeping with reports from a
number of other surgical and medical specialties allied to
surgery (such as ophthalmology, neurosurgery, and anes-
thesia).2-10,15-17

Differences between the h-indices calculated using the
2 online databases were apparent, but overall statistical
agreement between the 2 was good, with both providing
very similar results for the different groups of surgeons.
Sharma et al.2 also compared Scopus and WoS in their
cohort of general surgeons, and although average agreement
between the 2 search engines was excellent, the range of
agreement was considerable with few outlying cases that risk
skewing concordance, particularly relating to publications
that were older in certain journals. This variation can be
eon Status

WoS

C/P HI TP C C/P

13.01 10.5 (1-49) 29.5 332.5 9.93
9.23 7 (0-24) 18 174 10
6.5 4 (0-19) 9 93 7.89
0.001 o0.001 o0.001 o0.001 0.155

paper; HI, Hirsch index; TP, total publications.
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explained by differing database journal coverage and date
ranges of citations that have been found to produce quanti-
tatively different citation counts and hence h-indices. Scopus
for example, only accounts for publications that appeared after
1995, disadvantaging senior authors.15,18,20,21

The h-index as a marker of academic achievement appears
impervious to authors that publish frequently low-impact
research or those that may have a misleadingly high citation
rate reflective of only 1 or 2 influential articles. However,
the h-index has been criticized for a number of short-
comings, despite its obvious advantages over traditional
metrics. The inability to compare scientists belonging to
different fields or subspecialties, and to differentiate author-
ship order within the final manuscript can be significant.19

Researchers with little input to an article can earn the same
recognition as the primary author.1 Also the type of research
is not accounted for, so a potentially influential multicentre
randomized control trial is not differentiated from small
retrospective case series.1 The h-index will also increase with
time as older articles are more frequently cited, which will
tend to favor senior researchers, a factor that needs to be
considered when comparisons are made.
This study has a number of potential limitations.

Difficulty in obtaining reliable bibliographic outputs for
individuals with common names was a practical challenge.
Individual authors can be identified based on name and
affiliation but researchers frequently change or use different
initials and affiliations confounding search results. Potential
inaccuracies were minimized in this study by the use of
2 reviewers performing each search separately with differ-
ences cross-referenced and anomalies excluded. The study
focused on 1 UK Deanery and geographical region but a
UK wide study would produce higher-powered results.
Moreover, higher numbers of academic surgeons, would
facilitate further classification related to academic seniority
allowing a more precise measure of validity to be performed.
Honorary university titles are frequently awarded according
to other professional contributions such as medical educa-
tion rather than research expertise and this arguably
represents a potential flaw in using this model as an
assessment of construct validity.2,23 Differences in database
citation counts obtained can also produce h-indices that
vary quite significantly, and several studies have reported
potential disagreement between databases.2,15,18,20,21
CONCLUSION

h-Index value has been reported to predict future academic
productivity in a number of studies.5,22 The findings of this
study suggest that the use of the h-index provides a more
robust measure of a surgeon’s academic profile than tradi-
tional bibliometrics. It is evident that the level of published
scholarly activity among General Surgeons is high, with
h-indices equivalent to or above that of a Social Sciences
114 Journal of Surgic
Senior Lecturer (2.29) and Professor (4.97) in 57% and
40% of consultants. In the context of contemporary UK
surgical training this metric may be used to identify where
opportunities lie for trainees to engage in academic activity
likely to result in publication. It seems self-evident that
rotations that include time on an academic consultant firm
or at a University Teaching Hospital would be associated
with improved chances of a trainee achieving publications.
With the most recent iteration of the Joint Committee on
Surgical Training general surgical curriculum (2013) setting
an indicative target number of 3 peer-reviewed publications
during Higher Surgical Training, data such as this are
valuable in allowing training program directors and health
education providers alike access to information to plan and
tailor individual rotational programs appropriately so that
Certificate of Completion of Training requirements are
achieved.14
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