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Abstract

This article inquires into recent claims that citation in a review article provokes a decline in a paper’s later citation
count, these being instead given to the review. Using the Science Citation Index Expanded, we looked at the
yearly percentages of lifetime citations of papers published in 1990 first cited in review articles in 1992 and 1995
in the field of biomedical research, and found no significant change to occur following review, regardless of the
papers’ citation activity or specialty. Further comparison was made with papers from the field of clinical research,
but yielded no meaningful results to support the notion that review articles have any substantial effect on the
citation count of the papers they review.

Introduction

A recent editorial (Marks et al. 2013) noted what it called “an alarming trend” in biomedical research literature of
citing review articles instead of the original papers themselves. Others have also pointed out that reviews, or
secondary literature, are more cited than the original research papers whose findings they summarize
(MacRoberts & MacRoberts 1989, Knottnerus & Knottnerus 2009). Considering the use and importance of
citation counts, despite reservations, as markers of scientific impact, most notably in the constitution of the
Journal Impact Factor (Pinski & Narin 1976, Moed & Van Leeuwen 2005, Neuhaus, Marx & Daniel 2009),
skewed or misleading data could have a deleterious effect on one’s ability to assess a scientist's or a paper’s
impact. As the editorial in question noted, in addition to a lack of acknowledgement for research conducted, this
practice might be misleading with regard to possible differences in the conclusions between the review article
and the original, for example. Furthermore, the importance of review articles, especially that of systematic
reviews, in medical literature—owing to their position atop the hierarchy of evidence (Patsopoulos, Analatos &
loannidis 2005, Kaczorowski 2009), along with their length (Pinski & Narin 1976)—leads to them having a
relative over-importance in terms of citation counts (Aksnes 2006, Berthod 2009) that could further complicate
matters, by magnifying any effect on the papers or by giving the impression that the “theft” of citations is greater
than it actually could be. But is this the case? Does a paper’s inclusion in a review article have any impact on its
citation count thereafter? And, if so, what is it? It is truly the proverbial kiss of death, a marked decline in citations
made to the original?



Methods

We used the Science Citation Index Expanded (SCIE) to identify papers for scrutiny. We limited our inquiry to the
field of biomedical research, the one specifically called out in the editorial (Marks et al. 2013). The publication
year of 1990 was chosen so as to allow a long enough time for the papers to “sink in” and be cited in review
articles, but still offer the possibility of observing citation counts thereafter over a long period. The other extreme
date chosen was 2010, providing a 20-year citation window (plus publication year). With these criteria, the SCIE
provided a dataset of 65,871 papers, which have been cited 877,641 times between 1990 and 2010. These
citations were split by specialty and citation type (in paper or review article). A control group of 15,259 papers
never cited in a review article over the period was drawn from the original population of 1990-published papers.
In order to focus on the before/after effect of review-article inclusion, two subpopulations of papers, those first
included in reviews in 1992 and those in 1995, were chosen for closer scrutiny. These two years represent the
moments when half (50.38%) and three quarters (76.89%), respectively, of the 50,522 papers cited in reviews at
least once over our time span will have been cited in a review at least once (See Figure 1).

90% -
80% - e
70% 1 76.80% of all papers
60% - (100% of papers
50% - 59.05% of all papers cited by reviews)
’ (76.89% of papers cited by reviews)
40% -
30% 38.69% of all papers
° (50.38% of papers cited by reviews)
20% -
10% -
0% T T T T T T T T T T T T T T T T T T T 1
& & & & FF S F T TS S

Figure 1. Cumulative percentage of 1990-published papers cited in review articles, over time.

A total of 10,040 (1992) and 2,934 (1995) papers were included in these new subcategories. Table 1 presents an
overview of the main characteristics of the dataset. The aggregated scale showing no effect, we separated the
papers into several subpopulations, based on the lifetime number of citations they received, limiting this to those
obtained from other original research articles, and not from reviews. The hypothesis was that papers would react
differently depending on their “activity”, to wit that seldom-cited papers might in fact overall benefit from review-
article inclusion, in effect getting greater exposure thereby, whereas highly cited papers could on the other hand
suffer, however faintly, by having some of their citations diverted away. The papers were separated into
populations of lifetime citations 1-5, 6-10, 11-15, 16-25, 26-45 and 46+, attempting to obtain roughly similar
volumes. A similar segmentation was performed on the control group and the data was plotted on a chart.

Table 1. Overview of the dataset
Papers first cited by

Total population Control group review articles in
1992 1995
Number of papers 65,781 15,259 10,040 2934

% of those papers cited in a
review article 76.80% 0% 100% 100%




Number of citations 2,823,032 90,660 477,357 71,407
Number of citations from

review articles 423,781 0 74,988 9,555
% of citations received from
review articles 15.01% 0% 15.71% 13.38%

Cumulative % of total review-
article citations accrued by
that date n/a n/a 50.38% 76.89%

We also looked at the combined years 1992 to 1996 in the same fashion, so as to rule out any year-specific
event as much as possible. Additionally, we plotted the yearly percentage of lifetime citations versus the number
of review-article citations received in 1992 or 1995, presuming that any existing effect would be magnified by a
large number of reviews. We then looked at the yearly percentage of lifetime citations versus the biomedical
research specialty to see if significant intra-discipline variance existed, knowing that interdisciplinary variance
does (Bensman, Smolinsky & Pudovkin 2010, Van Eck et al. 2013). Finally, we also looked at papers from the
field of clinical research to see if the type of research conducted, fundamental or clinical, had an effect.

Results

The 1992, 1995 and control groups remain very similar throughout. There is a clear drop following 1992 for all
but the most highly cited papers (Fig. 2 F), consistent with the usual 2-3-year window of high activity following
publication for most papers. This decline is slightly less pronounced for papers getting their first reviews in 1995,
peaking lower, but maintaining a slightly greater activity level in their later years. The 1995 plots, regardless of
the number of citations, tend to be very similar to the control groups’ (average deviation of 0.39 percentage
points). On the whole, the greater the lifetime citation counts are, the less pronounced the initial high-citation
period is, as papers accumulate a greater proportion of their citations after their initial exposure period. The
1992-reviewed papers show the highest peaks, which can be thought to be representative of their immediate
popularity and uptake. Papers first cited by reviews in 1995 shows very little variation following review, dropping
slightly except for papers with 26+ lifetime citations (Fig. 2 E-F), which rise or remain stable.
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Figure 2. Percentage of lifetime citations (in papers), per year, for 1990-published papers, vs. year of first
citation(s) by a review article. Papers with lifetime citations: (A) 1-5; (B) 6-10; (C) 11-15; (D) 16-25; (E) 26-45; (F)
46+

Looking at the percentages of lifetime citations accrued over the 1990-2010 period for the years 1992-1996
combined showed that they all follow very similar progression and decline in the years before and after the initial
review(s). No marked variation was noted. The number of citations they received from reviews on the year they
are first cited by this document type also seems to have little effect. They vary from 1 to 10 (average 1.36) for
1992, and from 1 to 7 (average 1.14) for 1995. In both cases, papers with a low initial number of citations coming
from reviews (1-2) (representing 93.1% and 98.5% of papers in 1992 and 1995, respectively) show no effect.
More highly reviewed papers fluctuate, but they represent subpopulations too small for analysis to be meaningful
(1-66). No common trend or magnification effect was observed. Separating the papers by specialty
(microbiology, genetics & heredity, etc.) likewise showed no clear reaction, all years studied resenting similar
variation over time to that of the control group. Aberrant behaviour, again, was only found among very small
subpopulations. The field-to-field comparison between clinical and biomedical research (made over a shorter
period, 1990-2000) showed a very similar behaviour for both types of research, the main difference being that



biomedical research papers accrue citations from other papers at a quicker pace, and that the gap widens with
time — papers cited in reviews in 1995 are further apart than those cited in reviews in 1992.

Discussion and Conclusion

The evolution of citations received over time by 1990 papers in biomedical research and clinical medicine
presents no meaningful discrepancies, all groups following very similar patterns irrespective of their year of
citation in reviews or the fact that were not cited in reviews. Figure 2 A-B shows that all papers with few lifetime
citations (1-10) behave virtually identically, irrespective of their citations received in reviews. These papers are
somewhat less sensitive to effects over time, however, as they gather most of their citations very early on, the
remainder trickling in. It is the slightly more cited papers that begin to show different behaviour, namely that the
1995-reviewed papers exhibit a lower initial peak, but, typically around 1998, pass the 1992 contingent in
percentage of lifetime citations accrued per year. No marked change is observed around 1996 that would be
significantly different from the control group. As for the 1992-reviewed papers, the sharper peak they exhibit is
likely due to the papers’ importance — to be reviewed two years after publication implies a great degree of citation
activity to begin with, so it is possible that a sort of Matthew Effect (Merton 1968) is helping these papers make
the most of the spotlight during their “citation prime”. Papers from the field of clinical research peak in 1992 and
dip in 1995, but these changes are present in the control group as well. The absence of a significant impact,
regardless of number of citations or year cited in a review, supports the notion that elapsed time is the main
cause of these changes, rather than the fact that they were cited in reviews or not. As for the difference observed
between biomedical and clinical research, namely that the former has a more pronounced positive skew, it would
suggest that biomedical research papers are integrated into the community, and thus cited, more quickly, but this
could only be characteristic of the field; further comparative study would be required to make that claim. In
conclusion, we could find no clear indication that review articles have a harmful effect on the citation counts of
the papers they review, regardless of the paper's citation activity, field, or specialty. It also shows that there is no
positive effect either: a citation coming from a review does not seem to act as a trigger signaling the existence of
a paper to the research community.

Our study has several limits. Beyond the limitations inherent to the coverage of the SCIE and the
choice of the publication year of 1990, we willfully limited our study to the biomedical research field. As
citation practices vary among disciplines (Bensman, Smolinsky & Pudovkin 2010, Van Eck et al. 2013),
the applicability of our findings remains limited in scope. Comparisons were made with clinical research,
but the latter was not as thoroughly investigated. Furthermore, we looked mainly at the papers first
cited in review articles in the years 1992 and 1995, with a slight broadening of scope over the 1992-
1996 range. A more longitudinal inquiry would obviously yield a better overall picture. Another limit is
that we used the WoS’ definition of what constitutes a review article. Colebunders and Rousseau
(2013) have shown for some medical specialties that great variation exists in what is considered a
review depending on the criteria used, and regardless, the WoS’ classification is made by automatic
assignation based on simple criteria and is not validated for each individual paper. It is thus possible
that our study does not cover the full population of reviews or includes papers that are not actually
reviews. Mitigating this, however, are the findings of Harzing (2013), who studied whether the
classification of papers as reviews based on their inclusion of over 100 references (one of the WoS
criteria) was valid, and found that in the sciences, it was in most cases justified. We therefore feel
confidant to have a substantial proportion of our citation window's reviews under scrutiny. Finally, the
small size of some subpopulations often prevented a more finely tuned analysis of these groups,
making it difficult to strongly assert the meaningfulness of these subpopulations’ behaviour.
Nevertheless, we feel confident that, as a first look into this question, the purpose of the study was
achieved, being to provide a general feel for the impact, or lack thereof, of review articles on the citation
counts of the papers they cite.
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