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Since the advent of Garfield's science
citation index in the 1950s [1], bibliometrics
have been formally used to assess academic
productivity and performance [2]. Although
the use of bibliometric studies predates
Garfield, the need to assess mathematically
and statistically the quantity and quality of

published work did not arise until the 1960s.

This was attributable to the exponential
growth in scientific publications resulting
from the culture of 'publish or perish' [3,4]
that overwhelmed different scientific fields,
and the need to identify top quality
research. With the development of many
performance indices over the years,
bibliometrics are increasingly becoming a
political tool among scientists and
policymakers [5], to the extent that they can
be used in important decisions regarding
appointments [6], promotions and funding.

One of the important roles of bibliometrics
is the objective assessment of the
dissemination, impact and quality of articles
published by a particular author, journal or
institution [7,8]. Currently, quantity and
quality assessment is multi-dimensional and
has extended beyond the three mentioned
domains to include many more, such as
subject, country and region. The result is the
identification of high performers within a
given scientific field. In addition, the results
can help a faculty in the submission of their
manuscripts to a particular journal, assess
the quality of an individual researcher or a
group of researchers, measure research
focus and identify its misallocation [8], and
help in admissions into elite societies [9]. An
example of this is the recent study by
Moppett and Hardman [10], who were able
to identify the top ranking anaesthesia
departments in the UK using bibliometric
indices. Such studies can have an impact on
the way research is funded and policies are
compiled.

Given their importance, a number of

indicators have been developed that are
used by databases, such as the Institute of
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Scientific Information (ISI) Web of Science
(accessible via: http://www.isiknowledge.
com) and Scopus (http://www.scopus.com/),
to compile results on the performance and
productivity of researchers. An example
would be the total number of articles
published by a particular author. This is a
simple quantitative indicator, and would not
assess the quality (performance). Other more
complicated indices have been introduced to
the scientific community. Such performance
indicators include the h-index [11,12],
g-index [12,13], the age-weighted citation
ratio (AWCR) [13], impact factor (IF) [14] and
many more, which are used to reduce error
and increase accuracy of assessment [13,15].
These have been challenged, however, by
critics who question the use and validity of
citation indices as indicators of quality,
utility or even impact [16,17].

The use of bibliometrics by several
governments, as part of the assessment of
research productivity [18,19], shows the
emerging importance of bibliometrics in
shaping the future of academia; however,
because of the lack of strong and extensive
evidence on the accuracy and effectiveness
of such indicators, their incorporation into
the assessment of research has been

slow. The problem that one faces with
bibliometrics is that there is no particular
index that is superior to the others; no
particular index can be used alone as a
primary indicator for quality and allocation

of funds. The fact that each index has
prejudicial peculiarities poses a challenge in
deciding which specific one to use.

Perhaps the index that has attracted more
attention than other citation-based metrics
is the h-index, originally proposed by Hirsch
[11] in 2005. This index has the ability

to assess the ranks of a researcher's
achievements objectively [12]. The h-index
was considered to be a more reliable
indicator than the total number of
publications of an author. Not only does it
account for the number of publications of a
particular scientist, but it also assesses their
impact on the scientist's peers [12]. This new
method of assessment drew much attention
among leading journals, such as Nature and
Science, who realised the importance and
potential of this new index [20]. It was not
long before these journals started using

the h-index to assess an individual or
department's research achievements. Despite
the interest in the h-index, it has several
flaws, including, most notably, the fact that
it depends on the age of the faculty or the
length of an author's scientific career, hence,
a higher h-index would be associated with
older faculty members. Furthermore, it
produces variable results from one discipline
to another. Other more accurate indices
soon followed the h-index. These were
introduced to overcome the disadvantages
of the h-index either by normalizing the
results through reduction or by removal of
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TABLE 1 Advantages and disadvantages of various bibliometric indicators

Bibliometric
indicator Definition Advantage Disadvantage Reference
Crown Developed by Centre for Science and o Allows comparison of ® Not readily available [8,21-24]
Indicator Technology Studies (CWTS) at Leiden researchers in different e Does not take into account the fact
University. Average number of received fields that articles from one field are
citations (from a researcher or a research e Controls for citation rate in published in journals of different field
group) divided by the average number research field, document ® Only allows comparison of equal-
that could be expected for publication of type and publication year; sized research groups
the same type published in journals within thus overcoming the
same field. limitations of IF
h-index Proposed by Hirsch [11]: ‘A scientist has e Readily available e Depends on the age of the [25-27]
index h, if h of hisfher (N) papers have at  ® Insensitive to extremely rare researcher/scientific career
least h citations each, and the other (N-h) or frequently cited articles ® Variable from one discipline to
papers have no more than h citations another
each’ ® Allows comparison of ® Does not take into account the
faculty of different ranks position in the author list
e Sensitive to homonym conflicts
® [nsensitive to highly cited work
Eigenfactor A journal indicator that is 'an estimate of ® Easily available e Does not take into account the [8,28-30]
Score the percentage of time that library users scientific value of a journal
spend with that journal’
Article Measures the average influence, per article, e Reduces or removes large e Dependent on the number of articles [30-33]
Influence of the papers in a journal; provides a differences between fields published
Score standardized Eigenfactor score evident in IF
g-index The highest number g of papers that in total @ Takes into account the ® Puts more weight on highly cited [12,13,34,35]
received g2 or more citations citations that are ignored papers
by h-index
® Avoids subsequent counting
of top cited h papers
AWCR A measure of average number of citations e Actual number of citations e Does not apply to source items where  [36,37]
for an entire body of work, adjusted for are taken into account age has no meaning
the age of each individual paper. e Makes use of age of
publication
® (Can be used with h-index
to complement its accuracy
m quotient m = hlyear where h = h-index and yr = o Allows h-index to compare e [nsensitive to highly cited work [12,13,36,38]

number of years since publishing the first
paper

faculties of different rank

An unstable index for junior
researcher as it takes into account
the year of publication; thus large
changes in m quotient can result
from small changes in h-index

the difference incurred by the errors of the
h-index.

In addition to author indicators, variables
such as the frequency of citation and
number of publications are used in
calculating the IF of a particular journal
(Table 1) [8,11-13,21-38]. Information
yielded from this area of bibliometrics can
help authors in selecting a particular journal
for publication. Also, using parameters set
by the ISI and Journal Citation Reports (JCR),
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one can attain information about the ranks
of journals publishing in a particular
speciality, in addition to assessing the
academic profile of that particular speciality.

To date, there has been no specific use of
such indices in evaluating the productivity
and performance of different urology
faculties and departments. Neither have
they been used specifically in identifying the
right candidates for their matched
programme or for allocation of resources to

the right faculty and department. Surely
parameters such as number of papers
published by a particular author are too
simplistic a means of assessment of urology
clinicians, a viewpoint that is shared by
many academics of different disciplines. This
necessitates the identification of new and
improved methods of assessment. To assess
its relevance, Benway et al. [39] explored the
predictive power of the h-index in academic
urology departments of the USA. Despite the
limitations of the study, they were able to
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identify the h-index as a valuable measure
for appraising the contributions of academic
urologists. In addition, their study was able
to identify top urology programmes in the
USA based on rankings of departmental
h-indices.

Even though a recent study revealed that
the field of urology has satisfactory
measures created by the JCR in comparison
with various fields of medicine [40], there
are essential gaps to be filled when
considering bibliometrics in assessment of
urologists. Academic urology lacks specific
author and journal indicators that would
allow the identification of high performance
clinicians based on realistic statistical
parameters of quantity and quality. Similarly,
the identification of high quality urology
journals for publication would help in the
evidence-based assessment process of
different faculty members and departments.

The design and development of databases
that allow for use of bibliometric indices

are examples of how technology aids
assessment of ranks and allocation of funds.
Thus, allowing for an objective assessment
of different scientific fields and aiding its
progress through identification of high
performers and allocation of resources to
the world of academia. The evolution of
peer-review appraisal systems in assessing
an individual researcher for promotions or
for admission into elite societies is not yet
complete. It is only with the development of
more accurate bibliometric indicators that
assessment and evaluation of research is
becoming more objective and robust.
Despite this, the production of bona fide
results with high accuracy is still a challenge
because of database variability and problems
associated with normalizing self-citations.

With the expansion of bibliometrics, it is
believed a better system of appraisal of
urology clinicians is at hand, not only to
assess the individual candidate's suitability
for a position, but also to assess the merits
of researchers and departments. Patient
safety can only be secured by ensuring that
evidence-based practice originates from
quality researchers and institutions. Overall,
we believe the use of bibliometrics is
beneficial since it provides a statistical
framework for assessment of research
quality; however, to obtain optimum results,
there is a need to modify and design new
indices of assessment. Indeed, further
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studies are required to appraise the urology
faculty and department's productivity and
performance.
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