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Abstract

Background: Citation scores (CS) are traditionally used to measure the impact of scientific publications. Altmetric

Attention Scores (AAS), in contrast, consider the digital dissemination of articles across social media platforms to track

their audience reach. In this cross-sectional study, we aimed to determine the correlation between AAS and CS in 12

high-impact-factor journals in the category of ‘Clinical Medicine’.

Methods: The 12 journals with the highest 2023 journal impact factor (published in June 2024), four each in General and

Internal Medicine, General Surgery, and Anaesthesia, were included. Articles published in final version between January

1 and December 31, 2021 were selected, and up-to-date AAS and CS for each article were obtained on July 2, 2024 from

Dimensions (https://app.dimensions.ai/discover/publication). Spearman’s rank order correlations (9) were used to assess

the strength of the association between AAS and CS.

Results: A total of 5193 outputs (2747 in Medicine, 1345 in Surgery, and 1101 in Anaesthesia) were analysed, with median

(interquartile range) AAS and CS of 37 (10e157) and 16 (6e52), respectively. Medicine journals had the highest AAS and CS

(124 [47e384] and 28 [8e113]), followed by Anaesthesia (12 [5e27] and 12 [5e24]) and Surgery (9 [2e24] and 11 [4e27]),

respectively. There was a moderate positive correlation between AAS and CS overall (9¼0.589), with a moderate corre-

lation for Medicine (9¼0.681) and Anaesthesia (9¼0.427) and a weak correlation for Surgery (9¼0.354) (all P<0.0001).
Conclusions: Altmetric Attention Scores correlated with citation scores, suggesting that audience engagement via social

media can influence the future impact of publications and their citation scores.
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Editor’s key points

� Alternative metrics, such as Altmetric Attention

Scores, provide complementary tools for evaluating

the impact of research publications in addition to

established bibliometrics such as the journal impact

factor.

� The journals with the highest 2023 journal impact

factor, four each in General and Internal Medicine,

General Surgery, and Anaesthesia, were analysed for

correlations between Altmetric Attention Scores and

journal impact factor.

� Altmetric Attention Scores had a moderate positive

correlation with journal impact factor, and might

influence the impact of publications and their cita-

tion scores.
The measure of impact following publication of a research

article is determined by bibliometrics such as the citation

score (CS) and the journal impact factor (JIF). The CS, or cita-

tion count, measures the number of times a published

research article has been cited in the literature. These

contribute towards the journal’s overall JIF, which is one of the

most significant metrics of scientific influence. The JIF (Clar-

ivate™, JISC Services Ltd., Bristol, UK) is a measure of the

average frequency of citations for an article in a particular

journal over a 2-yr period after the year of publication.

Citation-based bibliometrics have long served as a surrogate

marker of the research impact of scientific publications and

indicate the relative importance of a particular research

output within its field.1e4 However they provide limited in-

formation as they take considerable time to reflect impact in

the literature.5

Altmetric Attention Scores (AAS) are alternative biblio-

metrics, developed in 2010, which consider the online impact

of a published journal article.6,7 AAS provide real-time insight

into the immediate scholarly impact of published articles

based on their online attention in news outlets, scientific

blogs, and public health policy documents, social media out-

lets such as X, Facebook, and LinkedIn, and online reference

managers such as Mendeley and CiteULike.8,9 AAS calcula-

tions are weighted to reflect the number of mentions, the

quality of the source, and the authors of the mentions.10 An

automated algorithm produces a score that is weighted to

reflect the credibility and reach of each source, with the

weighting being 8 for a news article, 5 for a blog, 3 for a

Wikipedia article, and 0.25 each for social media posts on

outlets such as X and Facebook.9

The literature is conflicting regarding the association be-

tween AAS and CS. A recent systematic review of 19 articles

described a range of weak-to-strong correlations between CS

and AAS.11 However, significant heterogeneity precluded any

meaningful meta-analysis.11 Others argue that AAS can pro-

vide an early indication of the citation success of a published

article.12,13 Mixed results in the literature contribute to the

ongoing uncertainty in how to interpret and evaluate AAS,

especially among the medical community. This cross-

sectional study aimed to evaluate the relationship between

AAS and CS among the four highest-impact-factor (IF) journals

each in General and Internal Medicine, General Surgery, and

Anaesthesia.
Methods

In this cross-sectional study, we chose to analyse publication

outputs from the journals with the top four JIFs each in Gen-

eral and Internal Medicine, General Surgery, and Anaesthesia.

IFs for 2023 (published in June 2024) were obtained from

Clarivate™ Journal Citation Reports™ (https://jcr.clarivate.

com/jcr/). The following journals from the category lists were

excluded: General and Internal Medicine: Nature Reviews Disease

Primers (IF 76.9) (only review articles published) and Surgery:

Endoscopy (IF 11.5), the American Journal of Transplantation (IF

8.9), and the Journal of Neurology Neurosurgery and Psychiatry (IF

8.7) (not General Surgery journals). The journals chosen, along

with their IFs, are listed in Table 1. This cross-sectional study

precluded the participation of human subjects and did not

meet the criteria for ‘research’ according to the HRA decision

tool (https://www.hra-decisiontools.org.uk/ethics/); therefore,

ethical approval was not necessary.
Inclusion criteria

We chose outputs from each journal that had a final publica-

tion date in 2021. This year was chosen to allow 2.5 yr years for

citations to develop as it is well known that although AAS are

more immediate, CS take time.5 Original articles, systematic

reviews and meta-analyses, review articles, editorials, and

research letters were included.
Exclusion criteria

We excluded outputs that were not research letters, and those

that were comments or correspondence, abstracts, abstract

books, case reports, case scenarios, images or snapshots,

errata, retractions or retraction notices, news articles, digests,

interviews, videos, essays, revisited articles (republished his-

torical articles), digests, patient perspectives, or obituaries.
Search methodology

The search was performed in duplicate on July 2, 2024. The

PubMed® database (https://pubmed.ncbi.nlm.nih.gov) was

searched for each journal (e.g. Br J Anaesth[journal]) and

limited to the years 2020e2022. This was done so that outputs

from 2021 could be captured accurately. The publication list

for each journal was exported to an EndNote v 20 library

(Clarivate™). All outputs with a final publication date of 2020

or 2022 were excluded, and the digital object identifier (doi)

numbers for outputs from 2021 were then exported to a

Microsoft® Word document (Microsoft® Corporation, Red-

mond, WA, USA). These doi numbers were then pasted into a

Dimensions search (https://app.dimensions.ai/discover/

publication), and the CS and AAS were obtained on July 2,

2024 and exported to a pdf file. These scores were entered

manually by one investigator into Microsoft® Excel spread-

sheets (Microsoft® Corporation) and checked by another. The

predetermined exclusion criteria were then applied, and out-

puts were selected for analysis.
Statistical analysis

The primary outcomewas the overall strength and direction of

the correlation between AAS and CS, as the independent and

dependant variables, respectively. Secondary outcomes were

the strength and direction of the correlation between AAS and

CS, by speciality field and by individual journal. The

https://jcr.clarivate.com/jcr/
https://jcr.clarivate.com/jcr/
https://www.hra-decisiontools.org.uk/ethics/
https://pubmed.ncbi.nlm.nih.gov
https://app.dimensions.ai/discover/publication
https://app.dimensions.ai/discover/publication


Table 1 Journals chosen, journal impact factors, total outputs, exclusions, and inclusions.

Field/journal 2023 JIF
published
in 2024

Total
outputs
in 2021 (n)

Outputs excluded (n) Outputs analysed
(n [% of total
outputs])

General and Internal Medicine
Lancet 98.4 1395 921

Abstracts 52
Case reports 27
Non-research letters and correspondence 654
Essays 2
Snapshots/images 14
News articles 126
Obituaries 4
Retractions/retraction notices 3
Errata 39

474 (34.0)

New England Journal
of Medicine

96.2 2102 1483
Case reports 57
Non-research letters and correspondence 1218
Snapshots/images 109
Interviews 75
Videos 6
Errata 18

619 (29.4)

British Medical Journal 93.6 2628 1634
Non-research letters and correspondence 479
Case scenarios 47
Essays 19
News articles 1031
Patient perspectives 8
Errata 50

994 (37.8)

Journal of the American
Medical Association

63.1 1561 901
Non-research letters and correspondence 413
Essays 51
Snapshots/images 22
News articles 306
Revisited articles 48
Errata 61

660 (42.3)

Group total e 7686 4939 2747 (35.7)
General Surgery
JAMA Surgery 15.7 401 125

Non-research letters and correspondence 108
Errata 17

276 (68.8)

International Journal of
Surgery

12.5 280 152
Non-research letters and correspondence 141
Digests 11

128 (45.7)

British Journal of Surgery 8.6 544 161
Non-research letters and correspondence 131
Retractions/retraction notices 2
Snapshots/images 21
Errata 7

383 (70.4)

Annals of Surgery 7.5 905 347
Non-research letters and correspondence 344
Errata 3

558 (61.7)

Group Total e 2130 785 1345 (63.1)
Anaesthesia
Anesthesiology 9.1 282 90

Non-research letters and correspondence 77
Case reports 2
Obituaries 1
Errata 10

192 (68.1)

British Journal of
Anaesthesia

9.1 488 111
Non-research letters and correspondence 108
Errata 3

377 (77.3)

Anaesthesia 7.5 343 95
Non-research letters and correspondence 86
Retractions/retraction notices 4
Abstract books 2
Errata 3

248 (72.3)

Pain 5.9 308 24
Non-research letters and correspondence 20
Errata 4

284 (92.2)

Group total e 1421 320 1101 (77.5)
Grand total e 11 237 6044 5193 (46.2)

Altmetric Attention Scores and citation counts - 3
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correlation between AAS and CS was initially assessed overall

and then by speciality field and individual journal. A sensi-

tivity analysis of the excluded articles was conducted in the

same manner as the primary analysis. A further sensitivity

analysis, of log-transformed AAS and CS, was performed using

a predefined multivariable linear regression model for all

included outputs, adjusted for specialty field and journal IF.

Descriptive statistics were used to summarise differences be-

tween AAS and CS by speciality field and individual journal,

expressed asmedian, interquartile range (IQR), and range. Data

were assessed for normality using distribution and residual

plots. For non-normal variables, Spearman’s rho rank-order

correlations (9) were used to assess the strength of the corre-

lations between continuous data, with the KruskaleWallis

non-parametric test used to assess the significance of the

correlations for categorical data. For the multivariable linear

regression analysis, the natural logarithms of AAS (log [AAS þ
1]) and CS (log [CS þ 1]) were used as transformed normally

distributed variables, with the Pearson’s correlation coefficient

(r) and r2 statistics used to assess correlations and the propor-

tion of variation, respectively. The regression coefficient was

expressed as beta (b) with 95% confidence intervals (CIs). Sta-

tistical significance was set at P<0.05, with correlation strength

interpreted as negligible (9/r [0.00e0.09]), weak (9/r [0.10e0.39]),

moderate (9/r [0.40e0.69]), strong (9/r [0.70e0.89]), or very

strong (9/r [0.90e1.00]).14 Data analysis was performed using

STATA® SE v18.5 (StataCorp, College Station, TX, USA).
Results

Of the 11 237 outputs identified, 5193 (46.2%) were included

and available for the primary analysis, comprising 2747 (35.7%)

General and Internal Medicine, 1345 (63.1%) General Surgery,

and 1101 (77.5%) Anaesthesia outputs (Fig. 1 and Table 1). The

highest number of included outputs (n¼994) in 2021 was from

the BMJ. The highest AAS and CS by speciality field were in

General and Internal Medicine, with a median (IQR) of 124

(47e384) and 28 (8e113), respectively. The journal with the

highest AAS and CS was the New England Journal of Medicine,

with a median (IQR) of 249 (73e739) and 84 (16e236), respec-

tively. The single-highest AAS and CS were 43 515 and 35 000,

respectively, both for articles published in the BMJ.
Primary outcome

Of the 5193 included outputs, the overall median (IQR) AAS

and CS were 37 (10e157) and 16 (6e52), respectively, with a

moderate positive correlation between AAS and CS (9¼0.589,

P<0.0001) (Table 2 and Fig. 2).
Secondary outcomes

Speciality field

Of the 2747 included General and Internal Medicine journal

outputs, the median (IQR) AAS and CS were 124 (47e384) and

28 (8e113), respectively, with a moderate positive correlation

between AAS and CS (9¼0.681, P<0.0001) (Table 2 and Fig. 2). Of

the 1345 included General Surgery journal outputs, themedian

(IQR) AAS and CS were 9 (2e24) and 11 (4e27), respectively,

with aweak positive correlation between AAS and CS (9¼0.354,

P<0.0001) (Table 2 and Fig. 2). Of the 1101 included Anaesthesia

journal outputs, the median (IQR) AAS and CS were 12 (5e27)

and 12 (5e24), respectively, with a moderate positive correla-

tion between AAS and CS (9¼0.427, P<0.0001) (Table 2 and
Fig. 2). Between speciality fields, there were significant differ-

ences in AAS and CS (both P¼0.0001) (Table 2).

Individual journals within the General and Internal Medi-

cine category, all journals had a moderate-to-strong positive

correlation between AAS and CS. The strongest correlation

between AAS and CS was observed for the New England Journal

of Medicine (9¼0.762, P<0.0001) and the weakest was for the

Lancet (9¼0.581, P<0.0001) (Table 2 and Fig. 3). For the General

Surgery journals, the correlation between AAS and CS ranged

from weakly to moderately positive. The strongest correlation

was observed for JAMA Surgery (9¼0.559, P<0.0001), and the

weakest was for the International Journal of Surgery (9¼0.186,

P<0.0356) (Table 2 and Fig. 3).Within the Anaesthesia category,

all journals had a moderate positive correlation between AAS

and CS. The strongest correlation was observed for Anesthesi-

ology (9¼0.617, P<0.0001), and the weakest correlation was

observed for the British Journal of Anaesthesia (9¼0.425,

P<0.0001) (Table 2 and Fig. 3). Within each specialty field, there

were significant differences between journal AAS and CS (all

P¼0.0001).
Sensitivity analyses

Excluded outputs

Of the 6044 (53.8%) excluded outputs, AAS and CS ranged from

0 to 23 946 and 0 to 3593, respectively. The median (IQR) AAS

and CSwere 4 (1e21) and 1 (0e3), respectively, with amoderate

positive correlation between AAS and CS (9¼0.451, P<0.0001).
By specialty field, the correlation between AAS and CS of the

excluded outputs was similar yet slightly weaker overall

compared with that of the included outputs: General and In-

ternal Medicine: n¼4939, AAS 7 (IQR 1e28), CS 1 (IQR 0e4),

9¼0.433, P<0.0001; General Surgery: n¼785, AAS 0 (IQR 0e0), CS

0 (IQR 0e1), 9¼0.118, P¼0.0012; Anaesthesia: n¼320, AAS 2 (IQR

0e4), CS 1 (IQR 0e2), 9¼0.204, P¼0.0003. There were significant

differences between the included and excluded outputs in

both AAS and CS (both P<0.0001).
Linear regression

Within the log-transformed overall linear regression analysis,

the unadjusted model demonstrated a moderate positive

correlation between AAS and CS (n¼5193, b¼0.505, 95% CI

0.488e0.523, P<0.0001, r¼0.622) with an r2 of 0.387. After

adjusting for specialty field and JIF, the adjusted model also

demonstrated a moderate positive correlation between AAS

and CS (n¼5193, b¼0.596, 95% CI 0.573e0.618, P<0.0001,
r¼0.636), with an r2 of 0.404, suggesting that AAS account for

over 40% of the total variation observed in CS (Fig. 4).
Discussion

This cross-sectional study demonstrated that AAS correlated

with the total number of citations across 12 high-JIF journals

within the fields of General and Internal Medicine, General

Surgery, and Anaesthesia. The analysis included 5193 papers,

of which half comprised General and Internal Medicine arti-

cles, followed by General Surgery and Anaesthesia articles. To

our knowledge, this is the largest study examining the rela-

tionship between AAS and CSwithin Clinical Medicine and the

first study to compare the speciality fields of Medicine, Sur-

gery, and Anaesthesia. The overall median (IQR) AAS and CS

were 37 (10e157) and 16 (6e52), respectively. There was a

moderate positive correlation between AAS and CS for



Total number of
outputs found

n=11 237

Medicine n=7686
Lancet 1395
NEJM 2102
BMJ 2628

JAMA 1561

Exclusions n=4939
Abstracts 52
Case reports/scenarios
131
Non-research letters
and correspondence
2764
Essays 72
Snapshots/images 145
News articles 1463
Obituaries 4
Retractions/retraction
notices 3
Interviews 75
Videos 6
Revisited articles 48
Patient perspectives 8
Errata 168

Surgery n=2130
JAMA Surg 401
Int J Surg 280
Br J Surg 544
Ann Surg 905

Exclusions n=785
Non-research letters
and correspondence
724
Snapshots/images 21
Retractions/retraction
notices 2
Digests 11
Errata 27

Anaesthesia n=1421
Anesthesiology 282
Br J Anaesth 488
Anaesthesia 343

Pain 308

Exclusions n=320
Abstract books 2
Case reports 2
Non-research letters
and correspondence
291
Obituaries 1
Retractions/retraction
notices 4
Errata 20

Outputs analysed
n=2747

Lancet 474
NEJM 619
BMJ 994

JAMA 660

Outputs analysed
n=1345

JAMA Surg 276
Int J Surg 128
Br J Surg 383
Ann Surg 558

Outputs analysed
n=1101

Anesthesiology 192
Br J Anaesth 377
Anaesthesia 248

Pain 284

Fig 1. Flow diagram for inclusion and exclusion of publication outputs.
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Medicine (9¼0.681) and Anaesthesia (9¼0.427), and a weak

positive correlation for Surgery (9¼0.354) (all P<0.0001).
Relationship between Altmetric Attention Scores and
Citation Scores

Traditionally, themeasure of impact of a research article is the

total number of citations received and successful publication

in a high-JIF journal. Recent evidence, however, indicates a

weakening of the relationship between JIF and overall cita-

tions outside the JIF calculation period.15,16 Dissemination of

research has been changing in recent years, with more jour-

nals offering open access publications, early availability of

peer-reviewed research through published online preprints,

and an increase in online-only journals. Additionally, social

media outlets, such as X, have become increasingly popular

outlets for disseminating research outputs to the medical
community. There has been growing interest in recent years in

alternative bibliometrics, such as AAS, to measure the impact

of a research publication. Unlike citation counts, AAS takes

into consideration the online presence and attention of arti-

cles. AAS calculations are weighted to reflect the number of

mentions, the source, and the authors of the mentions.9 AAS

provides a real-time snapshot of the impact of a publication,

whereas traditional bibliometrics, such as CS, require a

considerable amount of time to reflect a publication’s research

impact.

Previous studies have shown contradictory associations

between AAS and CS.17e21 The results of this study are similar

to findings from comparable studies in the current literature,

and highlight the importance of the complementary role of

AAS to traditional bibliometrics.5,17,18,21,22 However, similar

analyses in the fields of plastic surgery,19 orthopaedics,21 and

anaesthesia18 have demonstrated no significant associations.



Table 2 Descriptive statistics for General and Internal Medicine, General Surgery, and Anaesthesia journals. KruskaleWallis tests for
Medicine, Surgery, and Anaesthesia: for each field, all AAS P¼0.0001, and all CS P¼0.0001. AAS, Altmetric Attention Score; CS, citation
score; IQR, interquartile range.

Field/journal No. of
outputs
analysed

Altmetric Attention Scores Citation Scores Spearman’s
rank
correlation
coefficient (9)

P-value

Median IQR Range Median IQR Range

General and Internal Medicine journals
Lancet 474 195 77e545 5e22 850 76.5 22e232 0e4236 0.581 <0.0001
New England Journal of Medicine 619 249 73e739 0e19 775 84 16e236 0e9451 0.762 <0.0001
British Medical Journal 994 74 30e219 0e43 515 10 3e32 0e35 000 0.593 <0.0001
Journal of the American Medical
Association

660 114.5 50e304 1e11 742 33 11e90 0e1230 0.671 <0.0001

Medicine overall 2747 124 47e384 0e43 515 28 8e113 0e35 000 0.681 <0.0001
General Surgery journals
JAMA Surgery 276 23 11e54.5 0e1892 10 2e34 0e253 0.559 <0.0001
International Journal of Surgery 128 0.5 0e2 0e44 8.5 3e15 0e4620 0.186 0.0356
British Journal of Surgery 383 10 2e22 0e610 7 3e18 0e292 0.536 <0.0001
Annals of Surgery 558 8 3e18 0e745 16 6e33 0e323 0.229 <0.0001
Surgery overall 1345 9 2e24 0e1892 11 4e27 0e4620 0.354 <0.0001
Anaesthesia journals
Anesthesiology 192 12.5 4e32.5 0e517 9 3e27.5 0e168 0.617 <0.0001
British Journal of Anaesthesia 377 9 5e17 0e231 11 4e22 0e168 0.425 <0.0001
Anaesthesia 248 26 15.5e46.5 0e2717 11 5e25 0e399 0.519 <0.0001
Pain 284 7 3e21 0e949 15 8e26 0e247 0.451 <0.0001
Anaesthesia overall 1101 12 5e27 0e2717 12 5e24 0e399 0.427 <0.0001
Overall total 5193 37 10e157 0e43 515 16 6e52 0e35 000 0.589 <0.0001
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Fig 3. Plots of Altmetric Attention Scores and Citation Scores for individual journals. P-values for Spearman’s rank correlation coefficient

(9) are shown. AAS, Altmetric Attention Score; CS, citation score.
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The conflicting findings are likely attributable to slight differ-

ences in the methodologies used. Importantly, this highlights

the complex relationship between AAS and CS across the

different fields of medicine.
Citations and impact factors

This study has also confirmed that as JIFs are calculated as

mean values, a few extremely highly cited papers can have a

major influence.23,24 For example, while the median (IQR) CS

for the BMJ and the International Journal of Surgery were 74

(30e219) and 0.5 (0e2), respectively, a single paper was cited 35

000 times in the former journal25 and 4620 times in the latter.26
Interestingly, both of these papers were the updated PRISMA

guidelines for systematic reviews.25,26
Strengths and limitations

Our study adds to the growing body of evidence supporting the

role of alternative metrics, such as AAS, in measuring the

impact of a research publication. This study has a number of

strengths. Dimensions, the international database utilised for

data collection, is well-recognised, large and reputable,

strengthening the validity of the results presented. Only one

new bibliometric, AAS, was used in the analysis, and only JIF

was used to select the highest-ranking journals. Although



11 Unadjusted model: Ln(y)=0.505*Ln(x)+1.069
P<0.0001, r=0.622, r2=0.387

Adjusted model: Ln(y)=0.596*Ln(x)+0.939
P<0.0001, r=0.636, r2=0.404
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Fig 4. Scatter plot comparison of log-transformed overall Altmetric Attention Scores and Citation Scores. Fitted values are for the linear

trend of the unadjusted (green line) and adjusted (red line) models. Correlations are expressed as Pearson’s correlation coefficient (r).

P-values for the linear regression model coefficients are shown.
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there are other new bibliometrics, these can vary significantly

between database platforms such as the Web of Science, Goo-

gle Scholar, Scopus, and PubMed; for example, metrics like

CiteScores and PlumX are mainly limited to journals published

by Elsevier.27 Dimensions is the only platform that currently

provides both AAS and CS for publication outputs.28,29 During

the data collection process, two independent reviewers vali-

dated the data, increasing the reliability of the results. The

large sample size gave us the power to accurately assess cor-

relations between AAS and CS down to the individual journal

level. By using the most recent 2023 JIFs with 2021 outputs, we

ensured not only that our results were current but also allowed

for a more appropriate assessment of AAS and CS, because of

the time lag required for CS to develop compared to the

immediacy of AAS, an effect previously demonstrated.5 Also,

JIFs are calculated based on a 2-yr period, meaning the IFs used

to select the highest-ranking journals would have been influ-

enced by the data from the outputs used in this study.

By using strict inclusion and exclusion criteria, we ensured

that mainly outputs included in the denominator for the

calculation of JIF were assessed. Additionally, a sensitivity

analysis of the excluded articles was performed to examine

trends in these outputs. However, the data collectedwithin this

study are ever-changing consequent to ongoing social media

usage and publications, meaning that interpretation of the re-

sults is time-specific. Although the data collected were from

non-subspeciality medical disciplines, that might make the

results more generalisable; the correlations described might

not reflect those observed in subspeciality medical disciplines.

This study suggests that higher AAS are predictive of higher

CS. However, AAS must be carefully interpreted and used as
an adjunct to traditional metrics. AAS tend to be immediate,

and with increasing social media activity are likely to increase

in the coming years. However, unlike CS, AAS plateau once

interest has waned and can even decline as a consequence of

deletion of posts from social media platforms.30 Moreover,

although AAS might provide insight into how publications

influence the community and the public, ‘they lack authority

and credibility as a performance measure, not least because it

is easy to cheat by creating multiple accounts’, and they can

also be manipulated to some extent.31
Conclusions

There is a growing body of evidence supporting the use of

alternative metrics, such as AAS, as a complementary tool to

evaluate the impact of a research publication alongside

traditional bibliometrics. This cross-sectional study suggests

that AAS have a moderate positive correlation with citation

scores. Despite this, AAS must be interpreted with caution.

Nevertheless, audience engagement via social media might

influence the future impact of publications and their citation

scores.
Authors’ contributions

Made substantial contributions to the study conception and

design: AK, CAL-L, DNL

Acquisition of data: AK, TW, DNL

Analysis: CAL-L, DNL

Interpretation of data: AK, CAL-L, TW, DNL



Altmetric Attention Scores and citation counts - 9
Drafted the article and revised it critically for important in-

tellectual content: AK, CAL-L, TW, DNL

Gave final approval of the version to be published: AK, CAL-L,

TW, DNL

Agree to be accountable for all aspects of the work, thereby

ensuring that questions related to the accuracy or integrity of

any part of the work are appropriately investigated and

resolved: AK, CAL-L, TW, DNL
Acknowledgements

The authors thank Alfred Adiamah, Kaveetha Kandiah, Dolapo

Jasmine Igboin, and Omolade Dada for their assistance with

this study.
Declarations of interest

None of the authors has a direct conflict of interest to report.

DNL has received an unrestricted educational grant from B.

Braun for unrelated work. He has also received speaker’s

honoraria for unrelated work from Abbott, Nestl�e, and Corza.
Funding

Medical Research Council (grant number MR/K00414X/1),

Arthritis Research UK (grant number 19891), and the National

Institute for Health Research Nottingham Biomedical

Research Centre (grant number NIHR203310). The funders had

no role in the design or conduct of the work, or in the decision

to publish. This paper presents independent research. The

views expressed are those of the authors and not necessarily

those of the funders, NHS, or the Department of Health.
Data availability statement

Data will be available upon reasonable request from the cor-

responding author.
Declaration of Generative AI and AI-assisted
technologies in the writing process

None used.
References

1. Greenhalgh T, Raftery J, Hanney S, Glover M. Research

impact: a narrative review. BMC Med 2016; 14: 78

2. Moed HF. Citation analysis in research evaluation. Dordrecht,

The Netherlands: Springer; 2006

3. Durieux V, Gevenois PA. Bibliometric indicators: quality

measurements of scientific publication. Radiology 2010;

255: 342e51

4. Aksnes DW, Taxt RE. Peer reviews and bibliometric in-

dicators: a comparative study at a Norwegian university.

Res Eval 2004; 13: 33e41

5. Lewis-Lloyd CA, Lobo DN. A comparison of the top 500

papers in Clinical Nutrition ranked by citation and Alt-

metric Attention Scores. Clin Nutr 2024; 43: 1790e7

6. Priem J, Hemminger B. Scientometrics 2.0: new metrics of

scholarly impact on the social web. First Monday 2010; 15.
Available from, https://firstmonday.org/ojs/index.php/fm/

article/view/2874/2570. [Accessed 1 August 2024]

7. Priem J, Taraborelli D, Groth P, Neylon C. Altmetrics: a

manifesto 2010. Available from, http://altmetrics.org/

manifesto. [Accessed 1 August 2024]

8. Ali MJ. Understanding the Altmetrics. Semin Ophthalmol

2021; 36: 351e3

9. Altmetric. How is the Altmetric Attention Score calculated?

2023. Available from, https://help.altmetric.com/support/

solutions/articles/6000233311-how-is-the-altmetric-atten-

tion-score-calculated. [Accessed 1 August 2024]

10. Altmetric. How are outputs scored? 2023. Available from,

https://help.altmetric.com/support/solutions/articles/

6000232839-how-are-outputs-scored. [Accessed 1 August

2024]

11. Araujo AC, Vanin AA, Nascimento DP, Gonzalez GZ,

Costa LOP. What are the variables associated with Alt-

metric scores? Syst Rev 2021; 10: 193

12. Finch T, O’Hanlon N, Dudley SP. Tweeting birds: online

mentions predict future citations in ornithology. R Soc

Open Sci 2017; 4, 171371

13. Araujo AC, Nascimento DP, Gonzalez GZ, Maher CG,

Costa LOP. Impact of low back pain clinical trials

measured by the Altmetric Score: cross-sectional study.

J Med Internet Res 2018; 20: e86

14. Schober P, Boer C, Schwarte LA. Correlation coefficients:

appropriate use and interpretation. Anesth Analg 2018;

126: 1763e8

15. Rossner M, Van Epps H, Hill E. Show me the data. J Cell Biol

2007; 179: 1091e2

16. Lozano GA, Larivi�ere V, Gingras Y. The weakening rela-

tionship between the impact factor and papers’ citations

in the digital age. J Am Soc Inf Sci Tec 2012; 63: 2140e5

17. Patthi B, Prasad M, Gupta R, et al. Altmetrics - a collated

adjunct beyond citations for scholarly impact: a system-

atic review. J Clin Diagn Res 2017; 11: ZE16e20

18. Mullins CH, Boyd CJ, Corey BL. Examining the correlation

between Altmetric Score and citations in the general

surgery literature. J Surg Res 2020; 248: 159e64

19. Rong LQ, Lopes AJ, Hameed I, Gaudino M, Charlson ME.

Examining the correlation between Altmetric score and

citation count in the anaesthesiology literature. Br J

Anaesth 2020; 125: e223e6

20. Shiah E, Heiman AJ, Ricci JA. Analysis of alternative met-

rics of research impact: a correlation comparison between

Altmetric Attention Scores and traditional bibliometrics

among plastic surgery research. Plast Reconstr Surg 2020;

146: 664ee70e

21. Floyd AR, Wiley ZC, Boyd CJ, Roth CG. Examining the

relationship between Altmetric Score and traditional

bibliometrics in the pathology literature. J Pathol Inform

2021; 12: 8

22. Han SC, Kang HJ, Lee WJ, Chung HS, Lee JH. A bibliometric

analysis using alternative metrics for articles in the

Annals of Rehabilitation Medicine. Ann Rehabil Med 2020;

44: 158e64

23. Antonoyiannakis M. Impact factor volatility due to a sin-

gle paper: a comprehensive analysis. Quantitative Sci Stud

2020; 1: 639e63

24. Dougherty MR, Horne Z. Citation counts and journal

impact factors do not capture some indicators of research

quality in the behavioural and brain sciences. R Soc Open

Sci 2022; 9, 220334

http://refhub.elsevier.com/S0007-0912(24)00689-5/sref1
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref1
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref2
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref2
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref3
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref3
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref3
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref3
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref4
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref4
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref4
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref4
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref5
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref5
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref5
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref5
https://firstmonday.org/ojs/index.php/fm/article/view/2874/2570
https://firstmonday.org/ojs/index.php/fm/article/view/2874/2570
http://altmetrics.org/manifesto
http://altmetrics.org/manifesto
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref8
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref8
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref8
https://help.altmetric.com/support/solutions/articles/6000233311-how-is-the-altmetric-attention-score-calculated
https://help.altmetric.com/support/solutions/articles/6000233311-how-is-the-altmetric-attention-score-calculated
https://help.altmetric.com/support/solutions/articles/6000233311-how-is-the-altmetric-attention-score-calculated
https://help.altmetric.com/support/solutions/articles/6000232839-how-are-outputs-scored
https://help.altmetric.com/support/solutions/articles/6000232839-how-are-outputs-scored
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref11
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref11
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref11
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref12
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref12
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref12
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref13
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref13
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref13
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref13
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref14
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref14
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref14
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref14
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref15
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref15
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref15
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref16
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref16
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref16
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref16
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref16
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref17
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref17
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref17
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref17
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref18
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref18
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref18
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref18
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref19
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref19
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref19
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref19
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref19
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref20
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref20
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref20
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref20
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref20
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref20
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref21
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref21
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref21
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref21
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref22
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref22
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref22
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref22
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref22
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref23
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref23
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref23
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref23
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref24
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref24
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref24
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref24


10 - Koh et al.
25. Page MJ, McKenzie JE, Bossuyt PM, et al. The PRISMA 2020

statement: an updated guideline for reporting systematic

reviews. BMJ 2021; 372: n71

26. Page MJ, McKenzie JE, Bossuyt PM, et al. The PRISMA 2020

statement: an updated guideline for reporting systematic

reviews. Int J Surg 2021; 88, 105906

27. Tucker D. Plum Analytics metrics are now available to

more researchers 2017. Available from, https://www.

elsevier.com/en-gb/connect/plum-analytics-metrics-are-

now-available-to-more-researchers. [Accessed 1 August

2024]

28. Khademizadeh S, Danesh F, Esmaeili S, Lund B, Santos-

d’Amorim K. Evolution of retracted publications in the
medical sciences: citations analysis, bibliometrics, and

altmetrics trends. Account Res 2023: 1e16

29. Visser M, van Eck NJ, Waltman L. Large-scale comparison

of bibliographic data sources: Scopus, Web of Science,

Dimensions, Crossref, and Microsoft Academic. Quantita-

tive Sci Stud 2021; 2: 20e41

30. Altmetric. FAQ: Why has the Altmetric Attention Score for my

paper gone down? 2023. Available from, https://help.

altmetric.com/support/solutions/articles/6000241983-

faq-why-has-the-altmetric-attention-score-for-my-pa-

per-gone-down. [Accessed 1 August 2024]

31. Cheung MK. Altmetrics: too soon for use in assessment.

Nature 2013; 494: 176
Handling Editor: Hugh C Hemmings Jr

http://refhub.elsevier.com/S0007-0912(24)00689-5/sref25
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref25
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref25
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref26
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref26
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref26
https://www.elsevier.com/en-gb/connect/plum-analytics-metrics-are-now-available-to-more-researchers
https://www.elsevier.com/en-gb/connect/plum-analytics-metrics-are-now-available-to-more-researchers
https://www.elsevier.com/en-gb/connect/plum-analytics-metrics-are-now-available-to-more-researchers
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref28
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref28
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref28
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref28
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref28
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref29
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref29
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref29
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref29
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref29
https://help.altmetric.com/support/solutions/articles/6000241983-faq-why-has-the-altmetric-attention-score-for-my-paper-gone-down
https://help.altmetric.com/support/solutions/articles/6000241983-faq-why-has-the-altmetric-attention-score-for-my-paper-gone-down
https://help.altmetric.com/support/solutions/articles/6000241983-faq-why-has-the-altmetric-attention-score-for-my-paper-gone-down
https://help.altmetric.com/support/solutions/articles/6000241983-faq-why-has-the-altmetric-attention-score-for-my-paper-gone-down
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref31
http://refhub.elsevier.com/S0007-0912(24)00689-5/sref31

	Correlation between Altmetric Attention Scores and citation scores across the high impact-factor journals each in Medicine, ...
	Editor's key points
	Methods
	Inclusion criteria
	Exclusion criteria
	Search methodology
	Statistical analysis

	Results
	Primary outcome
	Secondary outcomes
	Speciality field

	Sensitivity analyses
	Excluded outputs

	Linear regression

	Discussion
	Relationship between Altmetric Attention Scores and Citation Scores
	Citations and impact factors
	Strengths and limitations
	Conclusions

	Authors’ contributions
	Funding
	Funding
	Funding
	Data availability statement
	Declaration of Generative AI and AI-assisted technologies in the writing process
	References


