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Introduction

Giant-cell arteritis (GCA), also known as temporal arteritis,
can be defined as an inflammatory vasculopathy of large to

medium-size arteries. It is more common in Caucasian
elderly females and is closely associated with Polymyalgia
rheumatica. The incidence of GCA significantly increases
after age of 50 years. This disease is most prevalent in
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Abstract Objective Giant cell arthritis (GCA) is a type of vasculitis which is more common in
female gender and is closely associated with Polymyalgia rheumatic. One of its
important complication include visual impairment. The burden of disease is expected
to be very high by 2050 and there is a need to compile the data on most influential
studies on GCA to define future strategy to deal with this dangerous disease.
Bibliometrics is a statistical analysis of published literature that reflects the value
and impact of a particular publication within the specific field. Aim of our study is
identify the most significant contributors and their quality of contribution in the field.
Method We conducted this analysis utilizing SCOPUS database using different related
MeSH terms. After a detailed screening, the list of top-50 articles were presented in the
results in descending order of their ranks on the basis of their total number of citation.
Most of our data comprises of publications from 1971–2012.
Result The top-50most cited articles on GCAwere published between 1971 and 2012
with the median number of citations 274 ranging from 598–187. Annals of Internal
Medicine was the top ranked journal with 13 publications from the list. The highly
ranked author based on the number of publications was Hunder GG (20 publications)
with h-index of 40, retaining affiliation with Mayo Clinic, Rochester, United States.Mayo
Clinic was the most frequently mentioned institute among the affiliations. The United
States was found to be the most productive country rendering most of the articles
(64%).
Conclusion Our bibliometric analysis on Giant cell arteritis identifies the information
which may direct future research contributions, identify field experts, guide research-
ers to fill knowledge gaps, and assist in research fund allocation.
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Northern Europe and Minnesota-USA (�20/100,000 people
aging more than 50 years) with Japan being a territory with
lowest rates of GCA (1.47/100,000 people agingmore than 50
years).1,2 According to a disease burden study conducted by
Smit ED et al and company, it is predicted that there will be
an expected increment of around3millionmore cases of GCA
by the year 2050. Out of these 3 million new cases, at least
half a million will be presenting with the complication of
visual impairment.3Due to a high anticipated disease burden
in next three decades, there is a need to compile and assess
the most influential studies that has been done on GCA and
redefine future strategies to prevent it.

Bibliometrics is a quantitative statistical analysis of pub-
lished academic and scientific literature that reflects the
value and impact of a particular article within the specific
field.4 Recently, it has beenwidely used as a tool to assess the
characteristics of most influential data on particular topic
using ‘Citation Classics’. Citation classics or the number of
times an article is cited in the scholarly journals reflects the
impact of author’s scientific contribution and influence of an
article on a distinct biomedical specialty.5 There is a crucial
ongoing debate on the significance of citation classics as a
measure to assess the impact and influence of an article. Back
in time, critical assessment by some scholars suggested few
errors and bias that might have devalued the citation count
as a method for analysis of scholarly productivity, however
future researches found these errors as trivial and insignifi-
cant. Citation classics provides a scientific, transparent and
sensitive criterion to compute the list of most impactful
studies of each research area.6

Citation analysis has been conducted on numerous differ-
ent fields including respiratory system,7 neurosurgery8 and
vascular surgery9 however, after a detailed search of medical
literature, no bibliometric analysis on Giant cell arteritis was
found.

To the best of our knowledge, we’ve conducted the first
ever citation analysis on GCA. The aim of our study is to
identify the strengths, knowledge gaps, most contributing
era and prominent scholars in the published research on
GCA.

Methodology

We conducted a citation analysis of studies published in the
field of Giant Cell Arteritis. This analysis was conducted in
November 2021 by using the Scopus Library Database (www.
scopus.com) and we generated a list of top 50-most cited
published articles on Giant Cell Arteritis. All the relevant
articles having terms “Giant Cell Arteritis” OR “Temporal
Arteritis” OR “Giant Cell Vasculitis” OR “Polymyalgia Rheu-
matica” within their titles, abstract and keywords were
included in our search. After a substantial search, the initial
list of relevant articles was categorized under “Cited by
highest.” Concerning the risk of bias, two independent
authors (SIA & SSS) generated two independent lists of top
50 most cited articles and a third independent author (SBB)
analyzed both the lists to identify and eliminate any existing
discrepancies. Agreement between reviewers was high (κ ¼

0.96). Our literature search covered all the original and
reviewarticles, case reports and RCTs. However, we excluded
those top cited studies which can be categorized under
classifications, guidelines, editorials, conference papers
and grants. There were no time period or abstracts availabil-
ity limitation was applied in our search.

After a thorough screening, the list of top 50 articles was
tabulated in descending order of their ranks on the basis of
their total number of citations. Moreover, the average num-
ber of citations per year was calculated for each study by
dividing the total number of citations by the number of years
since its publication date. This highlighted the citation
density per article on the basis of which we assigned a
new ‘corrected rank’ to each study. Details of the citation
classics are presented as ►supplementary data in Table S1

(online only). By using Scopus, all the pertinent data includ-
ing top and impactful authors with their affiliation and
number of their studies in the top-50 list and the top-
journals with their impact factor of 2018 and country of
origin was extracted and tabulated separately under each
category respectively.

After examining each study, we subcategorized and
charted them as under ‘diagnostic studies’, ‘management
studies’, ‘epidemiological studies’, ’studies on clinical com-
plications’ and ‘prognosis studies’ and those studies which
came under more than one of the above mentioned catego-
ries were categorized as ‘others’. From the oldest to the
newest study in our list, we divided the timeline of 1971–
2012 into a 10 year interval and charted them against the
‘number of articles published’ to identify the number of
studies published per decade. Top-ranked journals were
listed on the basis of having 3 or more publications in the
list of most impactful 50 articles on GCA along with their
impact factors of 2018. Leading authors with 4 or more
publications within the top-50 most cited articles list along
with their h-index, position within the article and affilia-
tions were also presented in tabulated form. Details of top-
ranked journals and top-ranked authors is given in ►Table 1

and ►Table 2 respectively. Article’s country of origin was
also extracted and illustrated in ►Fig. 1.

Scopus tool of ‘View Citation Overview’ was used to
chart out the increase or decrease in the citation frequen-
cies of GCA articles in top-50 list over the past 50 years.
First, the total number of citation was counted and
charted out on ►Fig. 2. Then option of ‘Excluding Self-
citation’ was applied and charted the citation count after
self-citation exclusion. Details of citation frequencies is
given in ►Fig. 2.

IBM Statistical Package for Social Sciences (SPSS) ver-
sion 21.0 was utilized to analyze the extracted data.
Pearson product-moment correlation coefficient test was
applied to analyze the linear relation between journal’s
impact factor and number of articles from top-50 list.
Paired t-test was used to analyze the mean difference
between citation frequencies of total citation obtained
versus number of citations after excluding self-citation
over the last five decades. A p-value of <0.05 was consid-
ered as significant.
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Results

There is a distinct variability in choosing the number of
articles that will sufficiently represent the collection of
most influential article on specific topic. For example, a
bibliometric analysis conducted on spine related research

choose to analyze only top-20 most cited articles mean-
while, another citation classic study conducted an analysis
on top-100 most cited articles on the same topic.10,11

Therefore, we decided after collaborative discussion that a
citation analysis on top-50 most influential articles would
be appropriate for GCA.

Table 2 Top ranked authors with 4 or more publication within the list of top-50 most influential articles on GCA

Author Name Total Number of
Articles in list

Author Position in the article Affiliation(s)

Principle
Author

Mentor
Author

Other

Hunder GG 20 1 7 12 Mayo Clinic, Rochester, United States

Weyand CM 7 3 2 2 VA Medical Center, United States

Goronzy JJ 6 0 4 2 VA Medical Center, United States

O’Fallon WM 4 0 1 3 Mayo Clinic, Rochester, United States

Salvarani C 4 3 0 1 University Degli studi Di Modena, Modena, Italy

Table 1 Top ranked journals with 3 or more publication on giant cell arteritis in top-50 list

Journal’s Name Number of Articles

Annals of Internal Medicine 13

Arthritis And Rheumatism (continued as Arthritis and rheumatology) 12

Arthritis Care And Research 4

American Journal Of Ophthalmology 3

Annals Of The Rheumatic diseases 3

Fig. 1 Distribution of articles by country of origin.
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Citation Metrics
The top-50 most cited articles on GCA were published
between 1971 and 2012 with the median number of
citations 274 ranging from 598–187. The average citation

density ranged from 4.81 to 44.5 citations per year. Cor-
rected ranks on the basis of citation density were ranging
from -31 to þ45. Detail of article, original rank, citation
classics, the average number of citations per year, and

Fig. 2 Graphical presentation of rise or decline in citation frequency through decades and difference between total number of citation and
number of citations after excluding self-citations.
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corrected rank is given in ►Supplementary Table S1 (online
only). Most numbers of articles (n¼20 articles) were pub-
lished during the 10-year period of 2000–2009 with the
highest mean number of citation (n¼304.25). It is followed
by a 10-year interval from 1990–1999 (n¼15 articles) with
288.8 as mean number of citation. Details of the number of
publication with the periodic distribution by 10-year inter-
val is given in ►Fig. 3.

Area of Focus
We’ve divided each extracted article on thebasis of clinical or
basic sciences aspect that have been the core objective of the
GCA-related study. As show in ►Fig. 4, majority of most
influential articles on GCA were focused on Management of
this illness (28%), followed byother articles (18%) and studies
on diagnostic modalities (14%) of GCA. Prognosis-based
studies (4%) constitute the least focused topic.

Top Ranked Sources
Total 18 different journals contributed in the publication of
most impactful articles on GCA out of which top-5 journals
with 3 or more publications in presented in ►Table 1. Ma-
jority of articles among top-50 most cited list (70%) belongs
to these 5 journals which was topped by Annals of Internal
Medicine with 13 publications. Among all the 18 journals,
New English Journal of Medicine (NEJM) was the highest
impact factor journal (impact factor of 70.60) but only had
2 publications from the top-50 list. However, Annals of
Internal Medicine (n¼13) and Arthritis and Rheumatism
(n¼12) had significantly more number of publications as
compared with NEJM despite of a significant gap in impact
factors. Pearson product-moment correlation coefficient test
was used to assess relation betweennumber of publication in
top-50 list and journal’s impact factor. There was no signifi-
cant correlation (p¼>0.05) found between these two
variables.

Top Ranked Scholars
The highly ranked author based on the number of publica-
tions was Hunder GG (n¼20) with h-index of 40, retaining
affiliation with Mayo Clinic, Rochester, United States. How-
ever, despite having 20 articles out of top-50 list to his name,
he was a principle author in only one of these articles.
Because of Hunder GG, Mayo Clinic was the most frequently
mentioned institute among the affiliations.

Top Ranked Regions
Total of 11 different countries scholarly work contributed in
the generation of most impactful articles list on GCA. The
analysis proclaims United States to be the most productive
country rendering most of the articles (64%) followed by
Spain (16%) and United Kingdom (10%). We can compare and
correlate our findings with other bibliometric analysis as
United States is currently leading the marathon of quality
research productivity.12 Much notable point in►Fig. 1 is the
absence of any Asian or African country.

Growth or Decline in Citation Frequency
Variability in citation frequency is an indicator of growth or
decline in scholarly value of an article.13 It is essential to
continuously keep an eye on changing trends in citation
collection.►Fig. 2 in our study present the dataset of altering
trends of top-50 most influential articles. It was observed
that there was a significant rise in citation frequency of GCA-
related articles during 1990s and 2000s decade. It has risen
from 56 citations received by GCA most impactful article in
year 1990 to 762 citations in year 2009.

Impact of Self-citation
Self-citation is a bias which need to address in detail.
Therefore, using Scopus tool for exclusion of self-citation,
we extracted the dataset comparing total number of citation
and citation count after excluding self-citations. The

Fig. 3 Distribution of articles on the basis of 10-years interval.
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graphical picture of that dataset is presented in ►Fig. 2.
Paired t-test was applied to determine the mean difference
between the frequencies of total citation obtained over the
past 50 years versus frequencies of citation count extracted
after excluding self-citation. There was a strong significant
difference (p¼<0.001) found between the mean frequen-
cies of two variables.

Discussion

Giant cell arteritis has a slowly progressive debilitating
course of illness which is difficult to predict. It usually
presents with vague clinical and laboratory findings includ-
ing headache, jaw claudication, scalp tenderness, raised C-
reactive protein (CRP) and elevated erythrocyte sedimenta-
tion rate (ESR). However, the most distressing early ischemic
complication of temporal arteritis is visual impairment
(usually unilateral) which is also a presenting complain or
immediately develop after diagnosis in �30% of the patients.
Late and potentially life-threatening complications include
thoracic/abdominal aortic aneurysms.14 Early diagnosis and

appropriate clinical management can prevent such dreadful
complications. As represented in our ►Fig. 4, studies includ-
ed in the list of most influential top-50 articles on GCAwere
mainly focused on management of GCA (28%) followed by
diagnostic strategies (14%) and clinical manifestations (12%).

According to a study conducted by Borchers AT et al and
associates, incidence of GCA was at its peak (28.5) between
the period of 1980 and 1985 in Olmsted County (USA). This
incidence dropped to 21.4 in 1990–1994 and to 18.5 in 1995–
2000. Similarly in Spain, the most significant decline in the
incidence of GCAwas observed between the decade of 1996–
2005 (dropped from 15.9 to 12.92).14 In our study, majority
of articles (70%) in the top-50 list were published between
the time period of 1990 and 2009 as represented in ►Fig. 3.
Other than that, United States (32 articles) and Spain (8
articles) were the major contributors in the most influential
work on GCA (►Fig. 1). Back in time, the incidence of GCA
was much significant in these two countries as compared
with other regions of the globe. Considering the findings in
our study and comparing it to the above mentioned study by
Borchers AT, we can interpret that improved production and

Fig. 4 Distribution of articles on the basis of area of focus.
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generation of high quality literature might have helped in
controlling the incidence of GCAduring that era, especially in
USA and Spain.

In ►Fig. 3, we can also observe that there is a substantial
drop in influential scholarly production on GCA during last
decade. It can be due to the fact that some novel but highly
impactful researches couldn’t make it to the top-50 list
because of insufficient citation count. In a bibliometric
analysis on asthma, it was mentioned that it takes a couple
of years for an article after publication to start receiving
citations on it. The citation frequency peak in a decade or
two and begin to decline after that.15 Our study also
support this observation that a study usually receive
most of its citation after 10–15 years of publication. Graph-
ical representation of citation frequency through each
decade show that the graphs were on continual rise during
1990s and 2000s decade (►Fig. 2). In our dataset, this
observation can be infer as a prime reason behind the
paucity of articles published between 2010 and 2019 to
make it to the top-50 list on the basis of relatively low
number of citations received so far.

If we discuss about the incidence and prevalence of
temporal arteritis in Asian region, the only Asian country
with an organized data on it is Japan, with a reported
incidence of 1.47/100,000 people who are being treated for
GCA. According to a retrospective review conducted at
University of California-San Francisco (UCSF), a roughly
estimated incidence of GCA in Asia population is between
0.09 and 1.5 per 100,000, which indicate a relatively lower
risk of developing this disease as compared with Northern
Europe and Northern United States, where the incidence of
GCA diagnosed on the basis of temporal artery biopsy is
between 6.9 and 29.1 per 100,000.16 In this research, we
can observe from ►Fig. 1 that there is no Asian country
among the countries that contributed in most influential
data on GCA. Almost all the articles in top-50 list has
originated from either American or European region. This
uneven distribution can be due to the fact that the inci-
dence of GCA is territory-based with ethnicity playing a
part in its incidents. Another explanation for this uneven
distribution is a lack of proper diagnosis and organized
database in certain geographic regions. One of the most
recently published epidemiologic studies did not show a
difference in the incidence of GCA based on race.17 This
contradicts previous studies, which reported higher inci-
dences in white and particularly Scandinavian-origin
ethnicities.18

Temporal arteritis is relatively a ‘confined’ topic as
compared with hypertension and diabetes. It doesn’t usu-
ally co-exist with numerous other medical illnesses, not an
epidemic disease and doesn’t significantly influence the
course of chronic metabolic disorders. Therefore, the cita-
tion count of most influential articles on giant cell arteritis
were ranging from 187 to 598 times in our study. This
number is substantially lower than the broad spectrum
medical illnesses such as hypertension (582–7248) and
diabetes (1121–10292).19,20 This shows that citations dif-

fered between different medical specialties, mainly
depending on the number of researchers who worked in
specific medical fields and the specificity of each topic.

Bbibliometric analysis is widely accepted method to
extract the list ofmost influential articles and authorswithin
a field. However, few related bias raises a question on its
credibility and accuracy. Those bias includes impact of self-
citation, citation count of guidelines and ranking articles
solely on the basis of highest number of citations. In this
research, we’ve taken these factors into account and tried to
remove it scientifically to minimize the risk of bias. Self-
citation or self-referencing is an inappropriate and unjust
method of improving the visibility and significance of an
article or an author. Scientific literature provided some
evidence that it doesn’t potentially alter the total number
of citations by much. A study on impact of self-citation on
academic radiology concluded that it has almost negligible
effect on H-index.21 However, our findings contradict from
this observation. In our study, we’ve found a significant
difference between the means of total number of citation
frequencies versus frequencies of citation count after exclud-
ing self-citations. Self-citation does inflict a considerablebias
when analyzing citation classics and it is suggested to take it
into account in future bibliometrics. Scopus provides a
specialized programmed tool for such intervention and can
be utilized to remarkably improve the accuracy of citation
classics.

Naturally, clinical guidelines, classifications and grant
supported studies are more frequently cited as compared
with other form of articles because of an immense reader-
ship.12 Additionally, due to the fact that most author discuss
it for the purpose of ‘background check’, to illustrate the
extent of work that has already been done on a specific
topic. To overcome it, we’ve excluded clinical guidelines,
classifications and grant supported researches from our
study. Lastly, ranking of article solely on the basis of highest
citation count generated some serious debate among schol-
arly community. To remove this bias in bibliometric analysis
data, authors use ‘corrected ranks’ which is constructed by
calculating average number of citations per year an article
has received.22 We’ve also calculated the corrected rank in
our study which is given in ►Supplementary Table S1

(online only). With inclusion of this, we believe that the
recent articles can also be valued according to their
importance.

Tendency for top-cited articles to be published in general
or specialized journals varies across different medical fields.
According to Bradford’s law, a small number core journal in
the specialized field were mainly used to obtain citations;
there were significantly lesser citations of articles published
in non-core journals.23 Thus, most of the highly cited articles
publish in fewmajor, specializedmedical journals. We found
in our study thatmajority of the top highly cited articleswere
published in specialized journals such as Annals of Rheumatic
diseases and Arthritis & Rheumatism (continued as Arthritis
and Rheumatology). This finding is in accordance with the
suggested Bradford’s law.
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Limitations
In the current study, we’ve conducted in-depth analysis on
various metrics of top-50 most influential articles related to
Giant cell arteritis (GCA). Nevertheless, this study presents
some limitations. First, usage of only single bibliographic
database in our research can result in a default pretermission
of potentially impactful articles that are not indexed in
Scopus. It is worth mentioning that Scopus does not index
all the journals. Therefore, some publications may have been
ignored and their number of citations may be underesti-
mated.24 But since Scopus covers more than 36,000 journals
with majority of them having co-existing indexing in Med-
line and Embase as well, there is a lesser likelihood to miss
out on significantly impactful researches.25 Second, we’ve
only considered articles written in English language because
of which, we can miss out valuable data published in differ-
ent native languages. Lastly, Garfield et al describe an ‘oblit-
eration of incorporation’ effect in 1987. It describes the
potential bias in a bibliometric study created by gradual
loss of spotlight position of an older classic article which
negatively affect their citation frequency.5However, this bias
is trivial in our study because we’ve calculated the total
number of citations for an article which includes both classic
and novel citations.

Conclusion

Our article identifies the strengths and weaknesses in
medical literature contributions on Giant cell arthritis. It
also identifies the prominent contributors and prominent
publications on GCA. Most numbers of articles on GCA
were published during the period of 2000–2009. The top
source was found to be “Annals of Internal medicine.”
Hunder GG was found to be the most cited scholar and
due to his contribution, his institute, Mayo clinic in
Rochester, USA was the institute with most contributions.
The United States was found to be the most active country
in Giant cell arteritis research contributions. This biblio-
metric analysis on Giant cell arteritis publications has
identified the information which may be utilized to direct
future research contributions, identify field experts, guide
researchers to fill knowledge gaps and assist in research
fund allocation.
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