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1  Abstract

Previous studies have developed different categorizations of Twitter users who interact with
scientific publications online. reflecting the difficulty in creating a unified approach. Using
Cochrane Review meta-analysis to analyse earlier research (including 79.014 Twitter users,
over twenty million tweets. and over five million tweeted publications from 23 studies). we
created a consolidated robust categorization consisting of 11 user categories. at different
dimensions, covering most of any future needs for user categorizations on Twitter and possibly
also other social media platforms. Our findings showed, with moderate certainty, covering all
the earlier different approaches employed. that the predominant Twitter group was individual
users (66%). responsible for the majority of tweets (55%) and tweeted publications (50%),
while organizations (22%, 27%. and 28%. respectively) and science communicators (16%,
13%. and 30%) clearly contributed smaller proportions. The cumulative findings from prior
investigations indicated a statistically equal extent of academic individuals (33%) and other
individuals (28%). While academic individuals shared more academic publications than other
individuals (42% vs. 31%), they posted fewer nweets overall (22% vs. 30%). but these
differences do not reach statistical significance. Despite significant heterogeneity arising from
variations in categorization methods, the findings consistently indicate the importance of
academics in disseminating academic publications

Keywords: meta-analysis. systematic review, altmetrics, Twitter, X, user engagement, user
categorization. scholarly communications
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Sources of Bias

= Impact of Subject Fields

Different areas follows
various norms in:

* Productivity level

e Societal relevance

Thematic shift across
altmetric platforms in
Information and Computer
Sciences (Maleki and
Holmberg, work in progress)

Wikipedia




Sources of Bias

" Impact of Time (span of time needed for
impact accumulation by publications)

e Citation > slower
e X > the fastest
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* The ayerafe publication year of terms
associated with various altmetric mentions

* Facebook represents the most recent
topics.

» Patent and Citations represent the oldest
topics.

* Facebook>News>Blogs,X>Policy>Mendeley,
Wikipedia>Citations,Patents

(Maleki and Holmberg, work in progress)
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Tweets vs. Retweets

Correlations with
citations:

1. Overall higher

association with
academic impact in

SS&H fields
2. Delay in SS&H

3. Early impact of
Original tweets > all
tweets

4. Retweets are mostly
weaker in correlations
with citations

(Maleki and
Holmberg, 2023b)

Spearman's Correlation Coefficient with Citations
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Sources of Bias

User Categories (Studies)

Academic Individuals (13)

Professional Individuals (9)
Mixed/Other Individuals (9)

Academic Organizations (8)
Professional Organizations (4)
Mixed/Other Organizations (10)
Academic Science Communicators (4)
Professional Science Communicators (9)
Bot Science Communicators (8)
Mixed/Other Science Communicators (6)
Mixed Groups (11)

Mean One-
Difference sidedp sidedp

0
14% (4% - 24%)
3% (-12% - 17%)

0.004
0.352

Two-

0.008
0.704

26% (19% - 34%)
25% (18% - 33%)
15% (4% - 26%)

<.001
<.001
0.005

<.001
<.001
0.010

27% (15% - 39%)
24% (15% - 33%)
27% (19% - 35%)
24% (14% - 33%)

<.001
<.001
<.001
<.001

<.001
<.001
<.001
<.001

14% (-1% - 28%)

0.029

0.058

Individuals & Academics (11)

Ulgmllu[lb (1)

" Inherent factors due to diverse range of
activity captured with one indicator

Science Communicators (11) 15% (5% - 26%)
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* Twitter users (individuals, organizations,
academics, professionals, the general
public, publishers, science communicators,

bots etc.)

Systematic review of altmetric studies

shows:

* Parity in extent/activity of academic and

non-academic individuals in X

(Maleki and Holmberg, Under review a)
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Sources of Bias

Individual

Organization

" Inherent factors due to diverse range Other Ui “Tueets

Academic

of activity captured with one Professiona
Science Communicator

i n d i Cato r Other Function
e . Academic Individual

* Tweets (original tweets/retweets)
+ Various X/Twitter users S Camunicetr

(Maleki and Holmberg, Under review b) Academic Organization

Professional Organization

m Retweets

Professional Individual

Science Communicator Organization
Other Unit-Funtion
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Working paper  IEEE——

Transcript

Sources of Bias

Publication
Press Release

Periodical

= Underlying data source Legal documents

* Especially concerning Policy document Clinical guidance
citations in Overton.io and Blog post
A|tmetric,c0m 0% 20% 40% 60% 80% 100%

* Unknown datasets: m Others W Nordics

* Development in data set size in unknown
directions (can cause normalization
problems) Denmark

* Uncitable documents
(Maleki and Holmberg, 2023a)

Iceland

Finland
Norway

Sweden

0% 20% 40% 60% 80% 100%

Clinical guidance ® Legal documents m Publication

m Scholarly article m Transcript m Working paper




Sources of Bias

= Variety in policy context

Multitude of impact
captured by policy
citations:

* Medical impact
Environmental impact
Agricultural impact
Societal impact

Standards and best
practices in various areas
of science

* Etc.
(Maleki and Holmberg, 2023a)
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Gaming Social Impact

= Citation Cartels
= Altmetrics can be easily gamed.

» Automatic blogging of academic
paper abstracts

" Misinformation and disinformation
patterns, especially during pandemic

(Malinen, Maleki and Holmberg, submitted)



https://courses.lumenlearning.com/geophysical/chapter/types-of-ocean-organisms/
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Social Impact
Assessment using
Metric: Solutions

e Statistical normalization for time
and field

* Filtering out irrelevant data from
analysis

* Capturing inherent variables

* Open Science (data sharing,
ensuring reproducibility)
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