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Abstract

Obijectives: The global crisis of COVID-19 and its consequential strict public health measures placed around the
world have impacted mental health. New scales and tools have been developed to measure these mental health
effects. This narrative review assesses the psychometric properties of these scales and tools and methodological
aspects of their development.

Methods: PubMed, PubMed Central, and Google Scholar were searched for articles published from 15 May 2020 to
15 August 2020. This search used three groups of terms (“tool” OR “scale” AND “mental” OR “psychological”; AND
“COVID-19” OR “coronavirus”). The identified scales were further evaluated for their psychometric properties and
methodological aspects of their development.

Results: Though the studies developing these scales (n = 12) have demonstrated their robust psychometric proper-
ties, some methodological concerns are noteworthy. Most of the scales were validated using internet-based surveys,
and detailed descriptions of the mode of administration, sampling process, response rates, and augmentation strate-
gies were missing.

Conclusions: The heterogeneous and inadequate reporting of methods adopted to evaluate the psychometric prop-
erties of the identified scales can limit their utility in clinical and research settings. We suggest developing guidelines
and checklists to improve the design and testing, and result in reporting of online-administered scales to assess the

mental health effects of the COVID-19 pandemic.

Keywords:

consequential public health measures have led

to a rapid increase in the prevalence of COVID-19
related mental health issues.! These issues, which include
psychological distress, psychopathological symptoma-
tology, and full-blown psychiatric disorders, are hetero-
geneous and complex; they are also difficult to identify,
interpret, and measure.? Researchers worldwide have
attempted to address these critical issues by developing
new scales or tools.?

Coronavirus disease-19 (COVID-19) pandemic and

A previous study reviewed scales developed prior to 15
May 2020.2 This review focused on their psychometric
properties and multi-language availability, without a
thorough discussion of methodological concerns (e.g.
factor structure or item-response ratio). A timely review
of these aspects was warranted, as methodological flaws
in the development of clinical instruments could limit
their real-world usefulness, bias future psychometric
research, and hinder the delivery of appropriate mental
health care to populations globally.

Our review

The present narrative review provides an updated over-
view of the clinical scales developed since the above-
mentioned overview and prior to 15 August 2020. Our
areas of focus were: (1) psychometric properties, and (2)
methodological aspects of the development and report-
ing of those scales.

We searched PubMed, PubMed Central, and Google
Scholar databases for studies reporting psychometric
properties of COVID-19-related mental health scales
during the period from 15 May 2020 to 15 August 2020.
This search used three groups of terms in [Title/Abstract]:
“tool” OR “scale” AND “mental, OR psychological,”
AND “COVID-19” OR “coronavirus” in different combi-
nations.

COVID-19, mental health, tools, instruments, assessment

Articles were included if they described the development
and psychometric properties of original scales. Articles
were excluded if they just described the translation or
validation of existing original scales in different lan-
guages or settings. Abstracts without full text, non-English
articles, and conference proceedings were also excluded.
Two authors (RSR and ED) independently completed the
screening, assessed, and extracted data about the psy-
chometric properties (reliability, validity) and methodo-
logical aspects (e.g. sample size, population, data
collection methods, and methods adopted to improve
the data collections) in individual studies. Then, another
two authors (SR and RAR) reassessed the data for any
discrepancies; these discrepancies were solved in discus-
sions with other co-authors.

We found 12 original scales developed during the study
period, assessing constructs such as organizational sup-
port of healthcare workers,® psychological destruction,*
fear,> COVID-19-related anxiety,® COVID-19 anxiety
syndrome,’ preventive behaviors related to COVID-19
among individuals with mental illness,® coronavirus
reassurance-seeking behaviors,” the impact of event,!©
and quality of life!! (Table 1).

Psychometric properties of scales

Most studies demonstrated acceptable psychometric
properties (reliability or validity) for the scales. The
majority of scales were not tested against gold-standard
diagnostic interviews and criteria for psychiatric dis-
orders (such as ICD-10/11, DSM-5/IV-TR, SCID-I,
Diagnostic criteria for research); the Multidimensional
Assessment of COVID-19-Related Fears (MAC-RF) was
the exception.!? Rather, they were generally tested
against other scales already validated to screen for men-
tal health symptoms (e.g. DASS-21 or GAD-7), which
yielded proxy-diagnosis of underlying disorders.>10 It
should be noted that use of such scales can result in high
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false-positive or negative rates due to non-psychiatric
conditions such as COVID-19 itself (and its complica-
tions) or preexisting diseases (e.g. uncontrolled hyper-
tension, diabetes, or anemia)!3; consequently, reliance
on these non-gold standard tools as validators in the
development of new scales may compromise the psy-
chometric properties (reliability and validity) of those
new tools.

Many of the identified scales were not assessed for test—
retest reliability, except CAS-I° and IES-COVID19.10 This
is a psychometric property that is important to evaluate
when the underlying construct is stable over an ade-
quate period.'* In this regard, it should be considered
that some psychological constructs related to COVID-
19, such as uncertainty about the future or fear, includ-
ing fear of death, may be dynamic, changing as the
pandemic progresses, and influenced by the impact of
environmental factors such as misinformation.!>16
Given the instability of such constructs, assessments of
test-retest reliability may not always be valid.

Methodological limitations of the
identified studies

Although the developed scales demonstrated robust psy-
chometric properties, the studies in which they were
based presented noteworthy methodological limita-
tions. Most studies recruited participants using internet-
based surveys, which made it difficult to thoroughly
characterize their samples (lacking information on total
reach and response rates), leading to response bias.!”

Specifically, uncontrolled circulation of links for data
collection through social media (seeking a snowballing
effect) was a commonly adopted strategy.!'12 While
increasing the potential reach of these surveys, this strat-
egy risks missing responses from people with limited or
no access to the internet, social media, or mobile devices,
and authors cannot track and characterize the dissemi-
nation of the survey and the population reached, nor
one can be sure of the representativeness of the respond-
ers in regards to the reached population.

Only a few of the publications about the scales develop-
ment mentioned their sampling>1%-12 and randomiza-
tion> procedures. Most studies recruited participants
using non-probability sampling (convenience or snow-
ball), thus potentially compromising the generalization
of their findings.'® Some studies used a quick response
(QR) code as an augmentation strategy during data col-
lection,®!° and others mentioned the provision of reim-
bursements or incentives to participants.”? However, a
detailed description of the modes of administration
(e.g. email, websites, social media, or a mixed or hybrid
method) and factors related to it, such as type of
respondents, the medium of survey/reminder, and the
number of follow-up reminders were missing in most
studies.

Finally, most studies did not discuss the length of the
survey and the time required. All these methodological
aspects should be taken into account in the interpreta-
tion of the psychometric properties of the identified
scales, as these flaws may amplify response bias, skew
the study findings, and compromise the developed
scale’s generalization to larger populations.!7.20

Recommendations

We provide some alternatives to validate these scales so
they can be used in clinical practice or research. The use
of best-practices guidelines for scale development and
reporting, defining well the larger population to which
scales are intended to serve, and employing traditional
validation approaches could improve the robustness of
these scales. As for best practices, the Consensus-based
Standards for the Selection of Health Measurement
Instruments (COSMIN) guidelines assist in the process of
designing and reporting of studies measuring psycho-
metric properties of scales such as reliability and validity
and are often used by reviewers to evaluate their meth-
odological quality.?! However, COSMIN was developed
for traditional scales and are not necessarily applicable
for those with online data collection?!; therefore, we pre-
ferred not to use these guidelines in our review. As
online-based research grows, we advocate for the devel-
opment of new guidelines and checklists to assist the
validation, reporting, and evaluation of online-based
clinical scales. Table 2, albeit not comprehensive, may
constitute a draft over which appropriate checklists can
be developed.

Finally, the ongoing pandemic has limited the use of in-
person clinical assessments and analogic data collection
but harnessing these traditional methods where public
health measures get eased and it is deemed safe could
also help to improve the quality of scale development
studies.

Conclusions

The present review examined the psychometric proper-
ties and methodological aspects of 12 clinical scales
assessing COVID-19-related mental health issues.
Although the studies developing those instruments have
demonstrated their robust psychometric properties, cli-
nicians and researchers should be aware of their meth-
odological limitations, including sampling and reporting
pitfalls. As online research grows, updated guidelines for
the development, reporting, and evaluation of internet-
based clinical instruments are needed; this review pro-
vides a draft for a model checklist.
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Table 2. Some items that should be included in the internet-based validation of scale checklist

1. Describe and define the exact study population (e.g. membership directory, patients records, census data, employees list )
2. Selection of appropriate sample using probability sampling methods

3. Selection of gold-standard scale or method for comparison (e.g. diagnostic interview, face-to-face or videoconferencing)
4. Selection of an appropriate survey dissemination approach (email or instant messaging): Avoid the dissemination on social
media or mixing approaches, request to forward to others (snowballing)

5. Describe the length of the survey or required time of the survey: Recommended: 13 minutes to 20 minutes

6. Augmentation strategies: Incentives, no of reminders (maximum 3), or telephonic phone call

7. Other approaches: QR code, machine learning, artificial intelligence

8. Response ratio, acceptability
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