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aiming for a TOFR of 1.0.'>!* Train-of-four ratio should be
normalised by baseline values when calibrated accel-
eromyography is used.’® Second, the dosage of the reversal
drug should be titrated according to the level of neuromus-
cular block, following recommendations and avoiding
underdosage.’
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Editor—Traditional measures of impact of scientific research
focus on article citation numbers and journal impact factor
(IF).! With the increase of digital technology and use of social

media platforms to discuss research, impact for these
channels can also be assessed. Alternative-level metrics
(altmetrics) are a

new measure of the attention,
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dissemination, overall influence, and impact of scientific
publications.? There are various altmetrics platforms being
used, but the first and most popular of these, Altmetric,
compiles the number of mentions of an article across the
most commonly used social media platforms such as
Twitter, Facebook, and blogs and research websites to
generate a weighted score.®> We explored the relationship
between traditionally-used bibliometrics (citation counts)
and altmetrics among highly cited articles in top
anaesthesiology journals.

a 2016

Article citation count and altmetric score
400

Journal impact Factor and
article citation count

Methods

We identified the top 10 most-cited articles in the five anaes-
thesiology journals with the highest Clarivate Analytics IF
(Anesthesiology, British Journal of Anaesthesia [BJA], European
Journal of Anaesthesiology, Anaesthesia, and Anesthesia & Anal-
gesia) in 2016 and 2018.* Guidelines were excluded because of
their disproportionally higher likelihood of being cited. For
each journal, the following were recorded: the IF in 2016/2018,
total number of tweets, and the 10 articles with the highest

Journal tweets and altmetric score of
journal articles
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Fig. 1. Correlation between Altmetric score, citation count, journal impact factor, and overall journal tweets.
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number of citations on Scopus in March, 2020.° For each
article, the citation count and Altmetric score were recorded.’

After testing for normality, continuous variables such as
citation count and Altmetric score were expressed as median
and interquartile range (IQR). Descriptive statistics were per-
formed and Pearson’s correlation tests were used.

Results

A total of 100 articles were evaluated. For articles published in
2016, overall Altmetric scores were weakly correlated with
citation count (r=0.40) but not journal IF (r=0.25). There was
strong correlation between journal IF and overall citation
count (r=0.71), and journal IF and median citation count for
that journal (r=0.89). There was strong correlation between
the number of journal tweets and the median journal Alt-
metric score (r=0.95) (Fig 1). The largest Altmetric score for any
article was 351 (median 13.0; IQR [7.5, 33.0]) and the largest
citation count was 136 (median 55.5; IQR [41.5, 75.0]). Anaes-
thesia had the largest median article Altmetric score (41) and
largest number of journal tweets (14 600), while the BJA had
the largest IF (5.62), and Anesthesiology had the largest median
number of citations (85.5).

For articles published in 2018, Altmetric scores were not
correlated with citation count (r=0.13) or journal IF (r=0.15).
There was a moderate correlation between journal IF and
median citation count (r=0.68) but no correlation between
journal IF and overall citation count for that journal (r=0.20).
There was a strong correlation between the number of journal
tweets and the median journal Altmetric score (r=0.97). The
highest Altmetric score for any article was 589 (median 23.5;
IQR [7, 95]) and the highest citation count was 139 (median
28.5; IQR [18, 38]). Anesthesiology had the highest IF (6.5) and the
highest median number of citations (37). Anaesthesia had the
highest number of journal tweets (14,600) and largest median
Altmetric score (136).

Discussion

To our knowledge, this is the first study evaluating the rela-
tionship between altmetrics and traditionally used biblio-
metrics for the top-cited anaesthesiology articles. We found
that for articles published in 2016, the Altmetric score was
weakly correlated with citation count and its median score was
strongly correlated with the overall number of journal tweets.
In 2018, the median citation counts (29 vs 53) were less, and
Altmetric scores (24 vs 13) were greater than in 2016. The overall
highest individual citation count and Altmetric score was
found in 2018. While there was no correlation between citation
count (139) and Altmetric score (589), there was a moderate
correlation between journal IF and median citation count, a
weak correlation between journal tweets and IF, and a strong
correlation between journal tweets and Altmetric score.

Our results demonstrate that journal social media activity
may influence Altmetric scores but that there is a limited
correlation between citation and Altmetric scores.

Top anaesthesiology journals routinely report altmetrics
online. For example, Anesthesiology articles link to Altmetrics
while the BJA articles link to Plum Analytics.® Researchers in
urology, emergency medicine, and paediatric surgery have
studied the effect of social media on academic influence and
have shown a weak correlation between Altmetric score and
citation counts.?’ Other studies have found that journals
with social media accounts had significantly higher Altmetric

scores than those without accounts® and that tweets can
predict highly cited articles within the first 3 days of article
publication.’ Another recent study demonstrated a weak cor-
relation between Altmetric score and citations for a percent-
age of articles published in top medicine journals.°

Altmetrics and traditional bibliometrics such as citation
count both provide insight into the impact and influence of
research. However, while an article needs time to accumulate
citations and influence, altmetrics provide rapid feedback on
the ripple effect of research which may not be sustained.” It
has been shown that there is an initial 3 month spike in social
media interest that often abates.” This short-lived impact may
reflect a different measure of influence compared with cita-
tions which take time to accrue.

Our study has important limitations. We only analysed the
top five anaesthesiology journals, selected by IF in 2016 and
2018. It is unknown whether journals of lower IF would have
shown similar results. We also analysed only the top 10 most
cited articles of each journal, and our findings may not be
consistent with respect to less cited articles. For 2018 data,
there may not have been enough time for citations to accrue. It
is also possible that our results may not reflect the impact of
social media use in 2020. Finally, we only used each journal’s
Twitter activity as a measure of the journal’s social media
presence.

As the use of social media for research dissemination
grows, further research is needed to understand the relation-
ship between traditional bibliometrics and altmetrics over
time, qualitative aspects of articles with high citations,
almetrics, or both, and the impact of social media exposure on
articles and journals, both short-term and long-term.
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Should we accept a higher risk of type I errors in some trials?
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Editor—The well-performed sample size calculation is key
when conducting a properly powered trial. In the sample
size calculation, we make considerations about the least
clinically important difference between the groups to be
compared, that is effect size (3). We choose the risk of type I
() and type II (B) errors and make assumptions on the
variability (o) of the outcome measure in each group. These
factors affect the sample size and thereby the cost of the
trial. Sample sizes are relatively small in trials searching for
large differences, accepting high risk of false-positive and
false-negative findings. On the contrary, trials searching for
small differences, with low risk of false-positive and false-
negative findings, require larger sample sizes.

The most frequently used o value is 0.05. Accordingly, the
risk of finding a statistically significant difference between
groups in the sample that does not exist in the population is
5% (when ignoring Bayesian thinking). The statistical power is
often 0.80 or 0.90. A power of 0.80 results in 20% risk for
acceptance of a false null hypothesis — that is a false negative.

So, why do we accept a relatively higher risk of extrapo-
lating non-existing differences to the population than of not
finding existing differences to the population? For treatments
that in some way require a large amount of resources, we
would rather risk not introducing a beneficial treatment, than
introduce an indifferent or potentially harmful treatment.
This is the ‘first, do not harm’ principle. However, although
this is perfectly rational when testing interventions against

placebo, current clinical practice, a cheaper treatment, a lower
dose or likewise, sometimes this is not the case.

Sometimes we compare interventions that are equal a
priori, for example requiring equal resources and with equal
risk of side-effects. In these cases, false positives (e.g. finding
differences that do not exist) are not worse than false nega-
tives (e.g. not finding differences that do exist). In other
words, when we do not have a favourite between interven-
tion arms, we should focus on minimising the overall risk of
error. In trials where the intervention arms seem equal a
priori, we should accept equal risk of type I and type II errors
to minimise the combined risk of error for a given sample
size.

One example is high vs low arterial oxygen fraction in
critically ill patients as tested in the Handling Oxygenation
Targets in the Intensive Care Unit (HOT-ICU) trial." The trial
tests whether a target of 8 or 12 kPa oxygen in arterial blood
gas samples is preferable in critically ill hypoxaemic patients.
With either oxygenation target, the same amount of time and
effort is needed. Also, it is unlikely that the volume of oxygen
used will have an impact on the health economic analysis. In
this trial, an ¢ of 0.05 and a  of 0.10 was chosen for the primary
outcome of 90 day mortality with a sample size of 2928 pa-
tients to find a 20% relative risk reduction between groups. In
the HOT-ICU trial, if they instead set the o at 0.075, a power of
0.93 could be maintained, while keeping the same sample size.
This lowers the total risk of error from 15% to 14.5%. A small
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