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A BIBLIOMETRIC AND ALTMETRIC ANALYSIS
OF ALZHEIMER'S DISEASE: TOP 100 ARTICLES

AsstracT

Introduction: Alzheimer's disease is the most common cause of dementia
in elderly people, and aging is the most important risk factor. Our aim is to
provide bibliometric and altmetric approaches to Alzheimer's disease for
better evaluation.

Materials and Method: The word ‘Alzheimer’ was searched from the Web
of Science database and Altmetric.com website to create, respectively, the
Top 100 citation and altmetric lists. The articles were analyzed and compared
according to study type, topic of study, publication year, citation number,
journal quartile in category, impact factor, and altmetric attention score.

Results: The median citation number of Top 100 cited articles was 2,043
(range: 1,411-3,212) and median altmetric attention score was 22 (range:
0-566). The median altmetric attention score of T100 altmetric articles was 771
(range: 550-3,378) and median citation number was 43 (range: 0-1,917). There
was a significant correlation between citation number and altmetric attention
score in citation list (p < 0.001, r = 0.438). In the citation list, most common
study type, topic of study, and publication year were ‘original scientific paper,’
‘pathophysiology, genetic,’ and "1993,” while in the altmetric list, it was "original
scientific paper,’ ‘etiology, risk factors,” and 2017 and 2018,’ respectively.

Conclusion: While academia tries to better understand disease
mechanisms to find new treatment options, social media is more curious about
how to be protected from a particular disease. Combining altmetric analysis
with bibliometric analysis could be useful to develop convenient policies on
the awareness of the society about Alzheimer's disease.

Keywords: Alzheimer Disease; Geriatrics; Dementia.

422


https://orcid.org/0000-0001-7565-3469
mailto:ayseg_akkan@hotmail.com

A BIBLIOMETRIC AND ALTMETRIC ANALYSIS OF ALZHEIMER'S DISEASE: TOP 100 ARTICLES

INTRODUCTION

Alzheimer's disease (AD) is the most common cause
of dementia in elderly. The most important risk fac-
tor for AD is aging. There are 5.3 million Alzheimer’s
patients in the United States and only 200 thousand
of them are younger than 65 years (1,2). Due to the
aging of the world’s population, AD has become
the second most costing disease after cancer. Ac-
cording to ‘amyloid-cascade hypothesis”, accumu-
lation of beta-amyloid plaques outside neurons,
and tau tangles inside neurons activate immune
system cells in the brain (3). This chronic inflamma-
tion causes cell loss, so atrophy or shrinkage of the
brain occurs. Currently, there are many clinical trials
for prevention and treatment of this fatal disease
4,5).

Today, despite some debates and criticisms, the
strength of an article is generally defined by the im-
pact factor of the journal in which it was published
and the number of citations the article received after
publication (6). Researchers frequently benefit from
bibliometric analysis to identify the most valuable
publications in their field. For this reason, biblio-
metric analysis (citation analysis) gains importance.
Today, academic research is also shared, interpret-
ed and disseminated on social media. In 2011, the
concept of 'Altmetric Attention Score’ (AAS) had
emerged after Altmetric Explorer (Altmetric, Lon-
don, UK) began to analyze social media data. The
AAS gives an opinion on how often articles are dis-
cussed and disseminated on social media. Nowa-
days, publishers are also interested in altmetric and
they have started to give AAS in addition to the ci-
tation number on their site (7).

This study aims to provide a bibliometric and
altmetric perspective on Alzhiemer's diesase, and
evaluate the relationship between the Top100
(T100) citation list and the T100 altmetric list with
respect to the number of citations, AAS, IF, study
type, article subject and journals.

METHODS

This study does not require approval from an ethics
committee because it performs a bibliometric anal-
ysis/citation analysis of the existing published clas-
sical studies. The author declares that the research
has been conducted according to the principles of
the World Medical Association Declaration of Hel-
sinki "Ethical Principles for Medical Research Involv-
ing Human Subjects”.

Data collection and inclusion criteria

We searched on January 1, 2021 for the keyword
"Alzheimer” in articles published between 1975-
2021 years, from the Thomson Reuters Web of Sci-
ence (WoS) all databases (Philadelphia, Pennsylva-
nia, USA). The WoS database lists all articles with
"Alzheimer” in any of the title, abstract, keywords
and keywords plus. Two researchers independently
read the articles, removed the articles not related
to "Alzheimer” and unanimously created the T100
citation list by finding the first one hundred articles.
As former articles were likely to have more citations
than newer articles, we used the average number of
citations per year (ACpY) values derived from WoS
to eliminate time as a factor. With the consensus of
the two researchers, the T100 citation list catego-
rised according to the study type, the subject of the
study, the first author, the year of publication, the
number of citations, the Q rank and IF values of the
journal they were published in. In addition, the key-
words and institutions of the T100 citation list were
given in the form of network visualization map.

The keyword ,Alzheimer’ was scanned on the
Altmetric.com website (Altmetric, London, UK) on
the same day with scanning of WoS, January 1, 2021
and the T100 altmetric list was created by excluding
the publications unrelated to AD by the researchers
independently. AAS is calculated automatically by
using an algorithm, based on the weighted amount
of all the attention on a research. Altmetric score is
presented in the middle of the donut. Each color in
the donut indicates a source (e.g. red for News, blue
for Twitter), and the area of each color is proportion-
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al to contribution of the relevant source to AAS (8).
The highest coefficient in calculating AAS belongs
to News, and this coefficient also varies according
to where the news is published. Blogs, policy doc-
uments, patent, Wikipedia, Twitter, Facebook, Sina
Weibo, Syllabi, Google+, LinkedIn, Reddit, You-
tube and Pinterest are other highest contributors
after News. Mendeley readers, Dimensions citation
counts and CiteULike bookmarks do not contribute
to the score (9). In addition to all these, on the same
date, the AAS of the articles in the T100 citation list
were controlled from ‘altmetric.com’ website and
the number of citations of the articles in T100 alt-
metric list were obtained from WoS.

Statistical analysis

Numerical variables were defined as median
(minimum-maximum). Since the data are not nor-
mally distributed, Mann-Whitney U was used for
two groups; and The Kruskal-Wallis test was used to
compare three or more groups. Spearman correla-
tion analysis was used to evaluate the correlation
between AAS, ACpY and citation in the T100 cita-
tion list; between AAS and citation in the T100 alt-
metric list. Analyzes were performed by using IBM
SPSS-20 (Statistical Package for Social Sciences,
Chicago, Illinois, USA).

RESULTS

When we searched for the word ,’ Alzheimer,’ in the
Web of Science, 212.254 articles were found. The
median of the citation number of the Top 100 cit-
ed article was 2,043 (range: 1,411-23,212), while the
median of the altmetric score was 22 (range: 0-566).
The article titled ,Clinical diagnosis of Alzheimer's
disease: report of the NINCDS-ADRDA Work Group
under the auspices of the Department of Health
and Human Services Task Force on Alzheimer’s Dis-
ease’, written by McKhann et al in 1984 in the journal
of ,Neurology’ had the highest citation and ACpY (n
= 23,212, n = 610 respectively) (10). And also the
article, ,The diagnosis of dementia due to Alzheim-
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er's disease: recommendations from the National
Institute on Aging-Alzheimer’s Association work-
groups on diagnostic guidelines for Alzheimer's
disease, written by McKhann et al. and published
in ‘Alzheimer’s & Dementia in 2011, had the second
highest AcpY (n = 560) and was the 6th article in
T100 citation list (n=6161) (11). When Spearman cor-
relation analysis was used to define the correlation
between citation number and altmetric score of the
T100 citation articles, a significant positive correla-
tion was found (p <0.001, r = 0.438). There were
also a significant positive correlation between AcpY
with citation and AAS (p <0.001, r = 0.659; p <0.001,
r = 0.627, respectively).

When the word ‘Alzheimer’ was scanned on the
‘altmetric.com’ website, 62.453 research outputs
were obtained. While the median of the citation
count of the Top 100 articles with highest altmetric
scores was 43 (range: 0-1.917), the median for the
altmetric score was 771 (range: 550-3.378). The ar-
ticle titled "Porphyromonas gingivalis in Alzheimer's
disease brains: Evidence for disease causation and
treatment with small-molecule inhibitors’ published
in ‘Science Advances’ in 2019 had the highest alt-
metric score (n = 3.378) (5). The article ‘Meta-anal-
ysis of 74,046 individuals identifies 11 new suscep-
tibility loci for Alzheimer's disease’, also included in
the Top 100 citation list, had the highest number of
citations in the Top 100 articles with highest altmet-
ric scores (n = 1917) (12). This article was the only
article being in both the T100 citation and altmetric
lists. According to Spearman correlation analysis,
there was no correlation between citation number
and AAS of T100 altmetric articles (p = 0.839, r =
-0.021).

When the keywords of the articles in the T100
citation list were evaluated, most commonly used
keywords were AD, acute phase protein and chemo-
kine, respectively. Network visualization cluster map
for keyword analysis in the field of AD for the top
100 cited articles was given in Figure 1. The most
contributing institutions to T100 citation list were
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Harvard University, Brigham and Women'’s Hospital
and Duke University, respectively. The correlation
and clusters of contributing institutions in the field
of AD for the top 100 cited articles were given in
Figure 2. The first three countries of the authors with
the most articles in the T100 citation list were the
United States of America, the United Kingdom, and
Canada, respectively.

The first three journals with the highest number
of articles in the T100 citation list were Nature (n =
15, IF 42.7), Science (n = 10, IF 41.8) and Neurology
(n =9, IF 8.7), respectively. First three journals with
the highest number of articles in the T100 altmetric
list were Nature (n = 15, IF 42.7), Alzheimer's & De-
mentia (n = 9, IF 17.1) and Journal of Alzheimer's
Disease (n = 8, IF 3.9), respectively. The median of
the time passed since the publication of the article
were 24 (range: 5-40) years in the T100 citation list
and 4 (range: 1-15) years in the T100 altmetric list.
The year with the highest number of published ar-
ticles in the T100 citation list was 1993 with seven
articles. The years with the highest number of pub-

Figure 1. Network visualization map for keyword analysis
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lished articles on the T100 altmetric list were 2017
and 2018, each with twenty articles.

When we evaluated the study types in the T100
citation list, the first two lines were original scientific
paper (n = 57) and review (n = 21). Similar to citation
list, the most common study type was original scien-
tific paper (n = 56) and animal study (n = 21) was the
second in the T100 altmetric list. The lists according

to the study types, including AAS and citation num-
bers, were given in Table 1.

According to the subject, we categorized the
articles as 'Etiology, risk factors’, ‘Treatment, pre-
vention’, 'Definition, diagnosis’, ‘Pathogenesis,
physiology, genetic’, ‘Epidemiology, health policy’,
and others. The lists according to the topics of the
articles, including AAS and citation numbers, were

Table 1. Study types top 100 altmetric and citation list

T Number | Citations, median (mi- AAS
ype . . p value median p value
of articles numumM-maximum) . .
(minumum-maximum)
Top 100 citaiton list 100 2043 (1411-23212) 22 (0-566)
Original scientific paper 57 1879 (1413-9546) 19 (0-448)
Review 21 2186 (1426-9629) 0.453 26 (0-240) 0.177
Others 22 2609 (1411-23212) 55 (0-566)
Animal Study 10 2238 (1467-3354) 29 (0-90)
Guidelines and advisory docu- 9 2896 (1466-23212) 66 (3-136)
ments
Systematic reviews and meta-a- 2 2252 (1917-2587) 333 (101-566)
nalyses
Case report 1 1411 0
Top 100 altmetric list 100 43 (0-1917) 771 (550-3378)
Original scientific paper 56 35 (0-1095) 795 (550-3012)
Animal Study 21 116 (11-518) 693 (559-3378)
0.041 0.386
Review 13 13 (0-1245) 772 (663-2054)
Others 10 31 (1-1917) 846 (566-2851)
Systematic reviews and meta-a- 6 31 (1-1917) 846 (566-1407)
nalyses
Case report 2 29 (4-55) 1713 (575-2851)
Editorial 1 7 611
Guidelines and advisorydocu- ] 54 978
ments

Abbreviations: AAS, Altmetric Attention Score
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given in Table 2. The most frequent topics were
'Pathogenesis, physiology, genetic’ (n = 54) and
'Definition, diagnosis’ (n = 18) in the T100 citation
list. In the T100 altmetric list, the first two most com-
mon topics were “Etiology, risk factors” (n = 32) and
“Treatment, prevention” (n = 28).

the source, Twitter was the most contributing social
networking service with an average number of 1882
tweets. The article with the highest AAS and num-
ber of tweets belonged to Dominy SS et al (5). Twit-
ter was followed by news outlets with an average
of 141 and Facebook posts with an average of 31.

When the subaltmetric analysis of the 10 arti- Detailed analysis was given in Table 3.

cles with the highest AAS was done according to

Table 2. Topics of the top 100 citation and altmetric list

Number | Citations, median (mi- AAS’
. . p value median p value
of articles numuMmM-mMaximum) . .
(minumum-maximum)
Top 100 citation list 100 2043 (1411-23212) 22 (0-566)
Pathogenesis, physiology, 54 1838 (1461-9629) 19(0-566)
genetic
Definition, diagnosis 18 3008 (1466-23212) 31 (0-121)
Treatment, prevention 6 1768 (1470-3354) 31 (0-74)
0.002 0.300
Etiology, risk factors 6 1720 (1546-6401) 108 (1-448)
Epidemiology, health policy 5 1986 (1588-3521) 49 (0-101)
Others 11 3401 (1708-7929) 20 (0-248)
Top 100 altmetric list 100 43 (0-1917) 771 (550-3378)
Etiology, risk factors 32 39 (0-1001) 868 (550-2851)
Treatment, prevention 28 94 (1-906) 885 (569-3378)
. ) . 0.707

Definition, diagnosis 14 30 (3-498) 893 (551-1860)
Path is, physiol 0.008
n:tic"9e”es's' physiclogy, ge- 9 60 (11-584) 648 (559-763)
Epidemiology,health policy 7 51 (3-195) 653 (557-809)
Others 10 20 (7-1917) 673 (556-928)

Abbreviations: AAS, Altmetric Attention Score
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Table 3. Sub-altmetric distribution of altmetric score for top 10 articles

Redditors
Weibo users

Rank
Title
Blogs

Porphyromonas gingivalis in Alzhe-
imer’s disease brains: Evidence for

( E ’ Altmetric Score

1 disease causation and treatment with 134 28 0 6247 | 43 3 18 7 0
small-molecule inhibitors
The antibody aducanumab reduces

2 AR plaques in Alzheimer’s disease 3012 253 20 0 1194 61 2 19 2 0

Resistance to autosomal dominant
3 Alzheimer’s disease in an APOE3 Ch- 2851 262 1 0 3013 | 12 2 0 0 0
ristchurch homozygote: a case report

Multiscale Analysis of Independent
Alzheimer’s Cohorts Finds Disruption
of Molecular, Genetic, and Clinical
Networks by Human Herpesvirus

1351 217 | 27 0 771 37 1 0 3 0

In Alzheimer Research, Glucose
5 Metabolism Moves to Center Stage 2054 1 0 0 3063 | 49 0 0 3 0

Discriminative Accuracy of Plasma
Phospho-tau217 for Alzheimer Di-
sease vs Other Neurodegenerative
Disorders

1860 147 7 0 |1143] 5 1 3 0 0

Aluminium in human brain tissue from
donors without neurodegenerative di-
sease: A comparison with Alzheimer’s
disease, multiple sclerosis and autism

Wi 1 0 0 |2121] 13 0 0 3 0

Sauna bathing is inversely associated
8 with dementia and Alzheimer’s disea- 1570 135 14 0 522 69 1 2 3 0
se in middle-aged Finnish men

Evidence-based prevention of Alzhei-
mer’s disease: systematic review and
9 | meta-analysis of 243 observational 1407 113 3 0 681 8 0 0 1 0
prospective studies and 153 randomi-
sed controlled trials

Alzheimer's disease drug-develop-
10 | ment pipeline: few candidates, frequ-

) 152 21 3 67 11 2 3 1 1
ent failures

09909009006
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DISCUSSION

Although there are a few bibliometric studies about
AD in the literature, we could not find any altmetric
studies. Dong et al. demonstrated the study trends
of AD in the world and in China with their biblio-
metric study (13). Pozo et al. divided 40 years of re-
search in AD into four decades and evaluated the
trends by decades (14). We believe that this is the
first bibliometric and altmetric study of the top 100
most-mentioned articles on AD. In addition, to the
best of our knowledge, this is the first study paying
attention to the correlation between citation num-
bers and AAS in both the T100 altmetric and cita-
tion lists.

While there was a correlation between citation
with AAS and citation with average citation per year
in the T100 citation list, there was no correlation be-
tween citation and AAS in the T100 altmetric list.
The reason for the correlation in the T100 citation
list but not in the T100 altmetric list may be that the
articles in the T100 citation list had enough time
for citation and AAS to accumulate. Again, the fact
that the journal with the most articles in T100 cita-
tion and altmetric lists was Nature , suggests that
the citation numbers and AAS can be correlated
in the T100 altmetric list after enough time. Similar
to our study, the most-cited 300 articles in 15 jour-
nals with the highest IF in the field of urology were
evaluated and a correlation was found between the
AAS and the number of citations (15). Again, in a
study with 140 most-cited articles from 14 journals
with the highest IF in the field of pediatric surgery,
a correlation was found between AAS and number
of citations (16).

The most attractive topics in the T100 citation
list as well as the first two most-cited articles were
'‘pathogenesis, physiology, genetic’ and ‘definition,
diagnosis’. The most-cited article written by McK-
hann et al. focused on the clinical diagnosis of AD
(10). The second most-cited article was about the
amyloid hypothesis in AD (17). When we evaluated
the T100 altmetric list, we found the most interest-

ing topics to be ‘etiology, risk factors’ and ‘treat-
ment, prevention’, as in the first three articles with
the highest AAS. The article with the highest AAS
score was an experimental study that indicates por-
phyromonas gingivalis, which is the cause of chronic
periodontitis in the brain in AD, and its neurotoxic
effect can be reduced with gingipain inhibitors (12).
The second article in the list was a clinical experi-
ment showing that aducanumab reduces beta-amy-
loid plaques in AD (4). The article in the third place
in the list was aimed at the discovery of risk-reduc-
ing genes in AD (18). As can be seen, social media
users are more interested in ‘etiology, risk factors’
and 'treatment, prevention’, which is different from
the interests of academia. Academia cares more
about the pathogenesis, genetics, and diagnosis of
AD to understand the disease mechanism and thus
find new treatment options. Social media users are
more curious about what AD does, what should be
done to be protected, and what the new treatments
are; thus social media users want information that
could be useful to them in their daily life.

According to the subaltmetric analysis of 10 ar-
ticles with the highest AAS, the highest interaction
averages were in Twitter and news outlets, respec-
tively, but news outlets had more impact on AAS.
The reason is that when calculating AAS, the high-
est multiplier in mainstream social media is in news
outlets, while the multiplier of Twitter is in the 12th
place (9).

Limitation

The number of citations of both T100 citation
and T100 altmetric lists were searched from the
WoS database; as a result, articles not included in
the WoS database could not be taken into account.
Another limitation is that self-citation was not ex-
cluded while defining the number of citations.

CONCLUSION

This study gave us a bibliometric and altmetric
overview, along with the evaluation of Alzheimer’s
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literature. The most attractive topics in the T100
citation list were ‘pathogenesis, physiology, genet-
ic' and 'definition, diagnosis’ and the same for the
T100 altmetric list were ‘etiology, risk factors’ and
"treatment, prevention’. This showed us that the in-
terests of academia and social media users are dif-
ferent. Based on our study, we think that it will be
beneficial to evaluate articles using both altmetric
and bibliometric analyses because AAS can give us
an idea about what society wants to know. Through
such analyses, it is possible for scientists not only to
formulate relevant policies on the awareness of the
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