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ABSTRACT

Aim: To perform a qualitative assessment of research
publications coming from two premier medical institutes in India.

Materials and methods: Research publications from AlIMS
and PGIMER published during 2004 to 2008 were analyzed.
The publications were categorized into five types. A year-wise
analysis was done for both the institutes. Data was obtained
from Scopus. The collected data included the number of papers
published in a category, total citations received by a type of
publication in a year, number of publications which have no
citations, number of publications with only one citation, h-index,
number of zero and only one citation were added to get
publications with negligible citations.

Results: Atotal number of 4,828 and 2,882 research publications
were analyzed from AIIMS and PGIMER respectively. The
original articles attracted highest no of citations that is 64 and
66% of the total citations in a year for AIIMS and PGIMER
respectively. Approximately 37 to 42% of the original articles
get negligible citations. The h-index for various categories of
article was higher for the original articles (18/13), whereas it
was very low for other category of research publications.

Conclusion: The original articles fetch more citations in long
run. Close to 40% of the original research done in the studied
institutes get negligible citations pointing toward their outcome
utility and quality. More than 60% of the minor category
publications remain uncited. This sort of data if periodically
obtained should serve as a benchmark for quality analysis of
scientific research.

Keywords: Citation analysis, Bibliometric analysis, Scopus,
Scientific research h-index.
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INTRODUCTION

Scientific research is one of the primary mandates of a
tertiary care institute. The benchmark for the magnitude
and the quality of research done by a tertiary care hospital
is judged by the number of research publications (RP)
originating from an institute. Higher is the number of RP
coming from a particular center, greater is the research
credibility associated with that institute. People and
research centers have been emphasizing on this concept
of numbers and have made it synonymous with research
credibility. With the availability of internet-based

bibliometric databases, it has been observed that merely
numbers may not be sufficient for qualitative assessment
of the research done by a particular institute or an
individual. In order to have a better and exact qualitative
assessment of a research, we present an analysis using the
concept of citations associated with a RP.> A simple
methodology is outlined for qualitatively assessing the
publications coming from institutes based on Scopus
citation analysis (SCA) with analysis being done for All
India Institute of Medical Sciences (AlIIMS), New Delhi,
and Postgraduate Institute of Medical Education and
Research (PGIMER), Chandigarh, the two premier medical
institutes of India. The data available from such analysis
projects the quality of research output from an institute as
well as serves as a benchmark for other institutions serving
the same mandate.

MATERIALS AND METHODS

We analyzed the entire publications from AIIMS and
PGIMER published between January 2004 and December
2008. The analysis was done in a year-wise manner
separately for both the institutes with no data comparison
between the two institutes. The publications were divided
into six types, namely Original Article (OA), Review
Articles (RA), Editorial (Ed), Case Reports (CR), Letter to
Ed (LEd) and Miscellaneous (Misc). The OA category
grouped publications lying at the highest level of evidence,
i.e. the randomized control trials, systemic analysis, meta
analysis, original case series where as the miscellaneous
category contained various undefined type of publications
as brief reports, note, snippet, conference presentations, etc.
The data was obtained separately for each category. The no
of citations obtained by each category of publication was
obtained via Scopus? which is an online service provided
by Elsevier. Scopus gives a paid access to such data; we
used the authorized institutional login for this purpose. The
year limit was kept within the mentioned time. The data
collected included the number of papers published in a
category in a particular year, total citations received by a
type of publication in a year, number of publications which
have no citations (zero citations), number of publications
with only one (negligible) citations, h-index (this is defined
later), number of zero and only one citation were added
and were taken as publications with negligible citations.
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The publication trends in various categories were also
observed.

The mentioned values for each year were calculated as
percentage against the respective variables to give a
simplified over view to the reader. Before we present the
analysis of the data recorded it would be prudent to define
terminology used in the analysis.

h-index: Is an indicative value calculated on the basis of
number of citations received either by an individual,
periodical, a set of articles or an institution.® The
calculation is based on the scientist’s most cited papers.
This can also be applicable to a group of scientists, a
department, university, or a country. The index was
suggested by Jorge E Hirsch.* The precise definition given
by him is ‘number of papers having equal number of
citations’. In other words, a scholar with an index of h has
published h number of papers each of which has been cited
h number of times. The h-index reflects both number of
publications and the number of citations per publication.
The index value is used to compare scientists working in
the same field. The value does not give importance to the
number of publications. Hence, for two scientists or
institutes one can have greater h-index even if he has lesser
number of publications provided his publications are
highly cited this will happen only if he has done substantial
quality work. The index has been used by some analyst
for journals and they give greater importance to it as
compared to impact factor. Researchers have been rated
at several places and have been promoted based on this
value. As mentioned previously, we have grouped the
publications from AIIMS and PGIMER into six types and
calculated their h-index in a year-wise fashion. This will
reflect the overall quality of papers published in that
category. It is now clear that higher the value, better is the
academic quality of the work or the institute.

RESULTS

For the clarity of description, the results and observations
are given separately for the two institutes.

AlIMS

The total number of published papers from AIIMS between
January 2004 and December 2008 was 4828. The various
genres with their relative percentage are depicted in
Figure 1. It is obvious that medicine is the predominant
category to which majority of the publications belong
constituting 66% of the total publications. The year wise as
well as the article category wise data is presented in
Tables 1 and 2. Observations made on individual category
of papers are now described.

Original Articles

Total number of 2,180 OA were published with an average
of 436 per year in the last 5 years. The number of OA
published per year has been on an increasing trend. The
OA make 45% of the total published papers each year. These
OA get an average of 64% of the total citations received in
that year. Approximately 23% of the OA published in a
year get zero citations and an average of 14% of OA get
only one citation which is negligible. Hence, average 37%
(23 + 14) of OA published each year get negligible citations.
The publication trend seen during the 5-year period has been
toward increasing numbers.

Review Articles

Total 440 review articles were published in last 5 years with
and average of 88 per year which is 9% of the total articles
published in that year. The citation received by these RA
averages to 16% of the total citations received in that year.
On an average, 31% of the RA published in a year do not
get any citation. Eleven percent were able to get only one
citation which is negligible. Hence, 42% (31 + 11) of the
RA published in a year get negligible citations.

Editorial

Total 93 editorials were published in last 5 years with an
average of 18 per year which is 1.8% of the total papers
published in respective year. These editorials were able to
get 0.6% of the total citations obtained in respective year.
On an average 55% of the editorials published do not get
any citations and 12% are able to obtain only one citation
which is negligible. Hence, 67% (55 + 12) of the editorials
published each year get negligible citations.

M Medicine [ Biochemistry, genetics, etc.

[ Neuroscience [0 Pharmacology, toxicology, etc.
B Immunology and microbiology

H Other

Fig. 1: Various genres of publications from AIIMS with
their relative percentage
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Case Reports

Total 1224 CR were published in last 5 years with an average
of 244 per year which is 25% of total papers published
each year. These CR get an average of 11.6% of the total
citations obtained in respective year. On an average 47%
of the CR do not get any citations and 19% get only one
citation which is negligible. Hence, 66% (47 + 19) of the
CR published get negligible citations.

Letter to Editor

Total 649 letters were published with an average of 129 per
year. They form average of 13% of the total papers published
in respective year. They are able to fetch 3.1% of the total
citations in a year. On an average 63% of the let published
get no citations at all and 16% get only one citation which
is negligible. Hence, 79% (63 + 16) of the letters published
each year get negligible citations.

Miscellaneous

Fifty papers are published in this category each year which
fetch 3% of the total citations for the respective year. Fifty-
nine percent of these papers do not get any citations and
9% get only one citations. Hence, 68% of these papers get
negligible citations.

The entire publication numbers against the percentage
of papers with negligible citations is presented in the
histogram (Fig. 2).

PGIMER

The total number of published papers were 2882. The
various genre with their relative percentage is depicted in
Figure 3. It is obvious that medicine is the predominant
category to which majority of the publications belong

2500

2000+

1500+

10007 M37%

79%
5007

68%

0_
Original Review Editorial Case Letter to Miscellaneous
article article reports editor

M Total papers M Percentage of papers with negligible citations

Fig. 2: Publication numbers against the percentage of papers
with negligible citations from AIIMS

M Medicine @ Biochemistry, genetics, etc.

B Neuroscience [0 Pharmacology, toxicology, etc.
B Immunology and microbiology

H Other

Fig. 3: Various genres of publications from PGIMER with
their relative percentage

constituting 70% of the total publications. The year wise as
well as category wise data is presented in Tables 3 and 4.
Observations made on individual category of papers are now
described.

Original Articles

Average number of original articles published per year is
250 which constitutes an average of 43% of the total articles
published every year. Year 2006 had maximum number of
OA published in all the 5 years analyzed. The number of
citations for OA per year averages to 66% of the total
citations received in that year. On an average, 26% of the
OA fail to get any citations at all. Sixteen percent of the
published OA got only one citation which is close to
negligible. Hence, 42% (16 + 26) of the published OA in a
year gets negligible citations.

Review Articles

On an average 43 RA are published each year which is 7.5%
of the total articles published in that year. The year 2006
had maximum number of RA published in all the 5 years
analyzed. The number of citations received per year
averages to 12% of the total citations received for all types
of articles published in that year. On an average 27% of the
RA published per year fail to get any citation at all. And
13% of the RA gets only one citation which is negligible.
Hence, 40% (27 + 13) of the RA published every year get
negligible citations.

Editorials

Average number of editorials published every year is 8
which is 1.4% of the total articles published in that year.
The number of editorials has doubled during the last 5 years.
But the citations received with these editorials has fallen
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sharply. The average citation received has been 10 per year
which is less than 1% of the total citations received. The
range during the 5 years has been 1.3 to 0.1%. On an average
56% of the editorials do not receive any citations and 11%
per year get only one citations. Hence, 67% (56 + 11) of the
editorials get negligible citations.

Case Reports

Average number of CR published per year is 155 which is
27% of the total articles published in that year. The average
citations received by these CR is averaged at 12% of the
total citations obtained in that year. On an average 46% of
these CR do not get any citations and 18% get only one
citation which is negligible. Hence, 64% (46 + 18) of the
CR get negligible citations.

Letter to Editor

Average number of letters published per year is 100 which
is 17.4% of the total papers published in that year. These
are able to get 9% of the total citations in that year with and
average of 95. Approximately 59% of the letters published
do not get any citations at all with 17% getting only one
citation which is negligible. Hence, 76% (59 + 17) of the
letters get negligible citations.

Miscellaneous

Average 20 papers per year are published in this category.
This is an average of 3.2% of the total papers published in
that year. These papers get 31 citations per year which
is 3.2% of the total citations received in that year. Average
49% of these papers per year do not get any citations and
14% per year get only one citation. Hence, 63% (49 + 14)
of these papers get negligible citations.

The entire publication numbers against the percentage
of papers with negligible citations is presented in the
histogram (Fig. 4).

h-index

h-index, the definition of the index has been described
previously it is the measure of how well the publications
have been cited. Figure 5 shows the average h-index values
of various categories of papers over the period of
5 years. It is evident from the graph that original articles
and review articles have been able to attain higher values
due to the higher citations.

The Tables 1 to 4 also show maximum citation value
attained by a particular publication in a year. The values
reflect the degree of academic popularity attained by the
respective publication.

DISCUSSION

Judging an institutes research standing is vital for
administration and for funding logistics. There are various
methods to look at the performance of an institute. Citation-
based analysis is one of the qualitative methods of looking
at the research output. Calculation of the number of citations
collected over a period of time is one of the direct evidence
that the research done by that institute has served as a
yardstick for other researchers. Few of the previous authors
looking on the same subject have described this as
intellectual influence of the scientist, institution or
country®>®® over the subject matter. Meaning-wise citation
is the reference to a published or unpublished source which
usually a researcher places in his bibliographic details. In a
positive sense, it is a direct acknowledgment of the quality
of the cited paper and is an evidence that the research quoted
has some clinical or significance in their perspectives.
A good scientific paper will always be acknowledged by
other continuing researches and thus will obtain greater
number of citations.

The results observed after this analysis were
enlightening. We observed that the OA were the top grosser
of citations for both the institutes with them gathering
65 to 70% of the total citations. But still there is a significant
number of OA which were having negligible citations (this
runs close to 40%). This kind of information points toward
the quantum of insignificant or more respect fully less useful
researches/publications coming from the institute. It was
also observed that there is a huge bulk of minor category of
publications which included case reports, letters and
miscellaneous. A large bulk of this group (more than 60%)
remains uncited even after attaining adequate academic age.
Although this group does forms an important part of the
practice of science, the scientist must remember that these

1400
1200-
1000
800 -
600 M0,
400+
200

64%
76%

0% a0, 63%

Original Review Editorial Case Letter to Miscellaneous
article article reports editor

M Total papers M Percentage of papers with negligible citations

Fig. 4: Publication numbers against the percentage of papers
with negligible citations from PGIMER
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publications will make a limited impact to the subject
understanding.

The h-index has been explained earlier in the text, this
index is a direct indicator of the quality of the research in
terms of citations. It is applicable to group of documents.
It serves as an alternate to traditional impact factor. The
index measures the quality as well as the sustainability of
the scientific output. The results of the two institutes in
terms of h-index are shown in Figure 5. It was seen that
higher value of h-index (18/13 for OA from AIIMS/
PGIMER respectively) is obtained with greater number
of publications lying at the highest level of evidence, i.e.
the randomized control trials, systemic analysis, meta-
analysis, original case series (these all are grouped under
OA). Where as the other types will have poor citations
and hence lower value of h-index (8/1.6 for case reports,
4/6.2 for letters, 6.2/4 for miscellaneous from AIIMS/
PGIMER respectively). There are some limitations to the
h-index values which need to be mentioned. It will differ
with the size of the records available with different
databases, i.e. more the number of scientific periodicals
indexed with a data base the higher will be the value of
the h-index generated by it. Since, the number of citations
achieved by a RP will increase with passage of time,
i.e. the academic age of the publication. A paper even if
with an important discovery will have lesser value if it
has been a recent one. h-index does not consider the
context of citation, so even if a paper is cited in a negative
context the adding citation count will still increase the
h-index, similarly self-citation will also increase the value.
To overcome these limitations, several modifications and
different factors were proposed but none have been proved
to be ideal so far.

NEED FOR THE STUDY

We carried out this study to asses magnitude and quality of
research which is being done in the mentioned institutes
along with the scholarly impact of the publications in terms
of citations. We also presumed that data collected in a
defined manner with the analysis of observations made will
serve as a benchmark for several other institutes either in
India or abroad. The administration can compare their
research performance by performing similar kind of analysis
and their results can help them to motivate the researchers
for effective research. In the past, several other authors have
done a similar kind of analysis either for an individual
journal,” group of scientist® and citation differences between
two citation indexing agencies.®° This is the first such kind
of analysis done for the two premier medical institutes in
India utilizing SCA.
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Fig. 5: Average h-index values of various categories of papers
over the period of 5 years

WHY SCOPUS?

There are several online databases available which have
large number of scholarly journals. Scopus,** Web of
Science,? Science citation index,*® PubMed!* and Google
scholar,'> are to name a few. Of these all of them vary in
terms of no of journals they index and the time duration of
indexing. Scopus out of these form the largest database and
indexes more than 18,000 periodicals within its system. Of
these periodicals majority of the life sciences and biological
sciences journals are indexed with Scopus. It is this massive
data repository from Scopus coupled with the ease of search
ability prompted us to do a SCA.

STUDY LIMITATIONS

The study is limited by several factors. The prime limitation
being the type of indexing agency used. As previously
mentioned, there are several citation databases which claim
to have widest coverage of periodicals with them. The
citation data will be more accurate with a database which
has maximum possible periodicals listed within; conversely
it will be limited by the no of the journals indexed with it.
SCA was done as it had over 18,000 journal indexed with it
and was accessible to us. The citation count always increases
with the academic age of the publication. Hence, a relatively
newer publication will have lesser counts. We can, therefore,
expect that the 2008 and 2007 publication is still counting
in their collection of citations. The h-index-based
calculations also have inherent limitations which have been
discussed above. There are other models of such kind of
bibliographic assessment which have tried to overcome
these shortcomings. The Becker Medical Library Model for
Assessment of Research Impact is such system proposed
by Washington University School of Medicine Becker
Medical Library is one such method.!” They proposed that
the methodology assess a RP based on five criteria’s namely
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research output, knowledge transfer, clinical implemen-
tation, community benefit, legislation and policy enactment
and claimed that it gives a holistic impact of the research
done.

The study provides some future direction in a way that
similar studies should be carried out on a five-yearly basis
and the results should be compared. This will give a more
accurate estimation over the quality of the work being
carried out. The study findings can be seen in an
international context to know our research standing. The
human resources and the medical health department can
take these kinds of study results as a yardstick for
proportionate fund allocation in the name of research.

CONCLUSION

The quality of the research being done by either an
individual or an institution should not be done by the number
of RP rather a qualitative estimation should be done by the
described method of citation analysis. The type of
publications has an impact on the quality, the OA category
of papers fetch more citations in long run hence should be
seen as an indicator of good research. Close to 40% of OA
get negligible citations hence the institute should focus on
decreasing this group of papers. Similarly, the minor
category of publications has more that 60% uncited
researches. The results obtained from such study will help
to set a benchmark for the studied institution as well as
other institutes. This study should be periodically done to
show how much we are doing or improving. They can form
a basis of fund allocation in the name of research.
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