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ABSTRACT

Objectives To develop and validate the Oxford Pandemic
Attitude Scale-COVID-19 (OPAS-C), a multidimensional
scale that addresses seven domains over 20 items
including stress, fear, loneliness, sense of community,
belief that the pandemic is a hoax or exaggerated, the use
of and attitude to non-pharmaceutical interventions and
vaccine hesitancy, in a single measure.

Design Cross-sectional validation study.

Setting Internet based with respondents in the USA and
UK.

Participants General community respondents using the
Prolific Academic platform.

Main outcome measures Exploratory factor analyses
with promax oblique rotation and confirmatory factor
analysis including goodness of fit indices: root mean
square error of approximation (RMSEA), standardised root
mean square residual (SRMR) and comparative fit index
(CFI). Reliability as internal consistency using Cronbach’s
alpha. Convergent and discriminant validity using Pearson
correlation coefficients.

Results The sample included 351 respondents in the USA
and the factorial structure was confirmed using a separate
set of 348 respondents in the UK. The OPAS-C had
excellent goodness of fit characteristics, with an RMSEA of
0.047 (90% Cl 0.037 to 0.056), SRMR of 0.043 and CFl of
0.962. Reliability was excellent, demonstrating Cronbach’s
alpha of 0.87 in both the US and UK samples. Convergent
validity showed correlation coefficients of 0.54 and 0.49 in
the US and UK samples, respectively. Discriminant validity
demonstrated correlations of 0.21 and 0.26 in the US and
UK samples, respectively.

Conclusions The OPAS-C represents the first validated
scale that addresses mental health measures and public
health-relevant responses to COVID-19, and may be a
useful measure for use in future longitudinal and cross-
sectional studies. Further international validation beyond
the USA and UK may be helpful.

INTRODUCTION

Pandemic COVID-19 has taken a significant
toll on the lives, liberties and livelihoods of
people across the world, and understanding
public attitudes to the disease is a high priority
for public health researchers and medical and
mental health experts.'™ Public attitudes to

Strengths and limitations of this study

| M

» Inclusion of a range of stakeholders, including
the general public, in the creation of the Oxford
Pandemic Attitude Scale-COVID-19 (OPAS-C) adds
to the clinical meaningfulness and validity of the
scale.

» Encompassing a wide range of domains rele-
vant to medical and public health researchers in
a single scale may permit feasible, and therefore
cost-effective, longitudinal and cross-cultural
assessments.

» The excellent fit characteristics of the factorial struc-
ture and the robustness of these findings across
populations mean that the OPAS-C is generalisable
across the populations studied.

» Internet-based sampling may affect generalisability,
and biases—such as response bias and social de-
sirability bias—may have affected our findings.

» Determining the sensitivity to change and test-re-
test reliability of the OPAS-C may be helpful in the
future.

COVID-19 and the responses of the general
public to the pandemic, social distancing and
other mitigation measures, and other restric-
tions may have a direct bearing on the success
of public health efforts.*™

While numerous studies have individually
evaluated public attitudes to the COVID-19
pandemic,’ " in order to better compare
these attitudes, actions and beliefs over
time and across geographic locations, vali-
dated scales provide greater insight and
allow for more meaningful longitudinal and
geographic cross-sectional ~comparisons.'*
One of the focuses of the pandemic has been
on the geographic heterogeneity in general
public attitudes and behaviours across coun-
tries—and this variability has sometimes
been associated with differential outcomes.'
Several scales have already been developed
for selected public responses to COVID-
19, including those that focus on feaur,16 17
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anxiety,'® stress (including distress, depression, anxiety
and perception of danger)," fatalism,” knowledge,”
shopping behaviour® and hope.” While these scales are
all important tools for researchers and clinicians, none
of them were designed for public health researchers to
address the attitudes and behaviours, positive and nega-
tive emotions and perceptions of vaccines and commu-
nity that directly affect global health considerations.

We therefore aimed to develop and validate a compre-
hensive multidimensional scale that would assess the
general public’s response to COVID-19 in its myriad
dimensions, from fear, stress and loneliness through to
positive responses such as sense of community, while also
addressing key behavioural considerations that are vitally
important to public health efforts, such as adherence
and attitude to non-pharmaceutical interventions (NPIs)
and vaccine hesitancy. Given the dynamic nature of the
pandemic, the goal was to develop a short feasible scale
so that it does not place an undue burden on respondents
or researchers.

METHODS

ltem generation

The Oxford Pandemic Attitude Scale-COVID-19
(OPAS-C) was developed following established psycho-
metric protocols and best practices.'* Domain generation
was performed via an iterative deductive and inductive
approach. After a literature review, online focus groups
with members of the public were used to develop a set of
possible domains of interest. A group of expert reviewers
in the fields of medicine and public health were also
consulted regarding domain inclusion in keeping with
standard scale development methodology.'* Domains of
interest included (1) acute stress; (2) fear of contracting
COVID-19; (3) anxiety; (4) loneliness; (5) use of and
attitude to NPIs; (6) belief that the pandemic is a hoax
or exaggerated; (7) sense of community and optimism;
and (8) vaccine hesitancy. All responses were recorded
on a 5-point Likert scale ranging from strongly agree to
strongly disagree. Items were reverse scored, as appro-
priate, to yield a scale where higher values represented
greater levels of concern regarding COVID-19. All
subjects provided informed consent for participation
and were permitted to withdraw from their anonymous
surveys at any time. Statistical analyses were performed
using Stata for Mac V.13 (Stata, College Station, Texas,
USA) and Lavaan V.0.6-8 (University of Ghent, Belgium).

Data collection

Two separate samples were used in the development of
the OPAS-C. First, a sample of 350 respondents in the
USA were recruited through Prolific Academic (Oxford,
UK), an academic survey panel site, and a draft scale
was presented using the Qualtrics platform (Qualtrics,
Provo, Utah, USA). All respondents were rewarded with
a small payment (<£1) and were offered the possibility of
withdrawing their consent for anonymous participation

at any time. This sample was used to develop the scale
and perform exploratory factor analysis, as detailed
below. A second sample of respondents from the UK was
then solicited in a similar fashion using the same elec-
tronic survey recruitment tools. This sample was used for
confirmatory factor analysis. Results from the USA and
UK were evaluated separately to establish the robustness
of the scale. Demographic information was self-reported
by respondents and was linked with responses through
an anonymous 25-digit alphanumeric key. Baseline infor-
mation included age, sex, employment status, education
history and household income.

Domain and item reduction and exploratory factor analysis
Maximum likelihood parallel analysis was performed
to help determine the appropriate number of domains
to retain for the overall scale.** This approach is more
conservative than the reliance on eigenvalues over 1,
and a recent study has highlighted the importance of
relying on more than one approach when deciding on
the number of factors to retain.”” ** Item reduction was
approached by examining polychoric correlations (item—
item correlations) and polyserial correlations (item—test
correlations). Though low correlations (<0.3) may suggest
consideration of deletion, we decided a priori that since
the broadly multidimensional scale includes domains that
would be expected to correlate poorly, then the potential
domain-relevant contributions of the item may supersede
the absolute correlation values.?” Exploratory factor anal-
ysis was performed using maximum likelihood estimation
followed by oblique factor rotation.

Confirmatory factor analysis

The robustness of the findings from the US sample was
tested by performing confirmatory maximum likelihood
factor analysis using structural equation modelling on the
UK sample with the model developed in the US sample
using maximum likelihood estimation with robust SEs
and a Satorra-Bentler scaled test statistic. Goodness of fit
indices including the root mean square error of approx-
imation (RMSEA), the standardised root mean square
residual (SRMR) and the comparative fit index (CFI)
were assessed to gauge the model fit. Values of RMSEA
SO.226, SRMR <0.08 and CFI 20.95 suggest an excellent
fit.

Reliability and validity

Reliability as internal consistency was assessed by exam-
ining Cronbach’s alpha for the OPAS-C. An ideal scale
has high internal consistency, though when correlations
are very high, this may suggest the possibility of redun-
dancy; therefore, the ideal range for Cronbach’s alpha is
between 0.75 and 0.9.*

Convergent validity was assessed by examining the
correlation between the OPAS-C and agreement with
a single question addressing the respondents’ overall
response to the pandemic (‘thinking about the pandemic
makes me feel anxious’) in both the US and UK samples.
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Table 1 Factor loadings in the US sample exploratory factor analysis

| 1l ]l v \'} Vi Vil
Item Stress  Fear Loneliness Community Exaggerated NPIs Vaccine
| am having trouble relaxing because of 0.81 -0.03 0.01 -0.09 0.05 0.01 -0.02
the virus.
| cannot control worrying about the virus.  0.78 0.03 0.02 -0.10 0.02 -0.01 -0.01
| think about the virus more than | would  0.92 0.07 -0.10 -0.02 0.09 -0.01 -0.04
like.
Thoughts of the virus pop into my head 0.81 0.06 0.03 -0.02 -0.04 -0.03 -0.03
even when | do not want them to.
| have trouble concentrating because | 0.92 -0.07 -0.08 0.08 -0.08 0.02 -0.06
think about the virus so much.
| check the news or online sources for 0.66 0.07 0.12 0.03 0.04 -0.05 0.14
updates on the virus more than | would
like.
| am having trouble sleeping because | 0.75 -0.01 -0.01 0.06 -0.07 -0.02 0.04
am thinking about the virus.
| am afraid of getting the virus myself. 0.07 092 -0.04 -0.01 -0.03 0.03 0.08
| am afraid of a family member getting 0.03 0.99 0.01 0.04 0.01 0.03 -0.01
the virus.
| feel isolated from other people in the 0.08 0.31 0.36 0.04 0.03 -0.07 -0.05
pandemic.
With the pandemic, | feel like | cannot 0.19 -0.04 0.50 -0.17 0.02 0.01 0.02
connect to other people.
| feel close to other people. 0.00 0.09 -0.01 0.97 0.03 -0.06 0.06
| feel part of a larger community of 0.06 -0.08 0.07 0.61 0.00 0.06 0.04
people.
| think the pandemic is a hoax. 0.000 -0.04 -0.06 0.01 0.88 -0.04 0.04
| think people are getting too excited -0.01 -0.03 -0.04 0.08 0.71 0.11 0.03
about the pandemic.
| am wearing a face covering or mask 0.02 0.05 0.02 0.05 -0.15 0.81 0.00
when | am around people.
| am social distancing. -0.06 -0.04 -0.01 -0.09 0.04 0.81 -0.01
| am washing my hands frequently. 0.07 0.02 -0.01 0.08 0.13 0.50 0.01
| would take the coronavirus vaccine -0.02 0.09 0.01 0.02 0.03 —-0.05 0.89
when it becomes available.
| would have my children or parents take -0.03 0.03 0.00 0.10 0.01 0.05 0.92

the vaccine when it comes out.

Significant (>0.35) factors are bolded.
NPI, non-pharmaceutical intervention.

Discriminant validity was assessed by the correlation
between the OPAS-C score and agreement with a non-
specific statement (‘I think we are all in this together’) in
the US and UK samples. A cut-off of 0.3 was used for these
correlations, so that values >0.3 are desirable for conver-
gent validity and values <0.3 are desirable for discrimi-
nant validity, consistent with prior studies."

Patient and public involvement

This study was designed to develop a scale that could
be used to measure public responses to COVID-19. As
such, online anonymous focus groups were used to aid in
domain generation and public responses were solicited
through Prolific Academic to help develop the scale from

the time of inception, and the goal of the research was to
reflect the priorities and preferences of the public. Results
will be disseminated and hopefully lead other researchers
to use the OPAS-C in assessing public responses to the
COVID-19 pandemic.

RESULTS

Respondent characteristics

For the US sample, of the 359 respondents who started
the survey, 351 subjects returned the finished surveys,
yielding a 97.8% completion rate in the survey panel. The
mean (SD) age was 30 (10.5), and respondents ranged
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Table 2 The OPAS-C

No Item Domain

1 | am having trouble relaxing because of the virus. Stress

2 | cannot control worrying about the virus. Stress

3 | think about the virus more than | would like. Stress

4 Thoughts of the virus pop into my head even when | do not want them to. Stress

5 | have trouble concentrating because | think about the virus so much. Stress

6 | check the news or online sources for updates on the virus more than | would like. Stress

7 I am having trouble sleeping because | am thinking about the virus. Stress

8 | am afraid of getting the virus myself. Fear

9 | am afraid of a family member getting the virus. Fear
10 | feel isolated from other people in the pandemic. Loneliness
11 With the pandemic, | feel like | cannot connect to other people. Loneliness
12 | feel close to other people. Community
1 | feel part of a larger community of people. Community
14 | think the pandemic is a hoax. Exaggerated
15 | think people are getting too excited about the pandemic. Exaggerated
16 | am wearing a face covering or mask when | am around people. NPIs
17 | am social distancing. NPIs
18 | am washing my hands frequently. NPIs
19 | would take the coronavirus vaccine when it becomes available. Vaccine
20 | would have my children or parents take the vaccine when it comes out. Vaccine

All answer choices are rated using a 5-point Likert scale (strongly disagree through strongly agree). For questions 1-13, strongly agree
is scored as 5, while for questions 14-20 strongly agree is scored as 1 (reverse scoring). Higher values reflect a greater burden and the

total score therefore ranges from 20 to 100.

NPI, non-pharmaceutical intervention; OPAS-C, Oxford Pandemic Attitude Scale-COVID-19.

in age from 18 to 72. 46.8% of respondents were male,
and the median (IQR) household income was $50000
(26 000, 95 000) for those who were working. A total of
26.3% of respondents were not currently working; 15.2%
of respondents were high school graduates and 49.1%
had university degrees.

In the UK sample, of the 354 respondents who started
the survey, 348 subjects returned the finished surveys,
yielding a 98.3% completion rate in the survey panel. The
mean (SD) age was 30.5 (11.3), and respondents ranged
in age from 18 to 71. 51.4% of respondents were male,
and the median (IQR) household income was £29550
(16 750, 48 500) for those who were working. A total of
20.6% of respondents were not currently working; 20.1%
of respondents were high school graduates and 37.9%
had university degrees.

Domain and item reduction and exploratory factor analysis

A total of 50 items were developed which were reduced
to 43 prior to testing; the large item pool was designed to
test multiple similar iterations of items in a focus group
format. We included between 4 and 10 items per domain
a priori for consideration, depending on the clinical
breadth of the domain. Maximum likelihood parallel anal-
ysis suggested a 7-factor solution. A total of 23 items were
deleted due to low polychoric and polyserial correlations

when clinically relevant, unifactorial outcomes or redun-
dancy. Factor loadings from the 20 retained items after
maximum likelihood exploratory factor analysis and
promax oblique rotation are presented in table 1. The
eigenvalues for these factors were 3.97, 2.49, 1.69, 1.12,
1.40, 1.25 and 1.48. This 7-factor solution reflected
a simple structure with appropriate loading. Factors
correlated with the domains of (1) acute stress; (2) fear;
(3) loneliness; (4) sense of community; (5) belief that the
pandemic is a hoax or exaggerated; (6) use of and atti-
tude to NPIs; and (7) vaccine hesitancy. Anxiety as a stand-
alone domain was culled due to unifactorial loading and
significant overlap with the more general stress domain.
The final scale and scoring is presented in table 2 and
factor intercorrelations are presented in table 3.

Confirmatory factor analysis
Confirmatory factor analysis was first performed on the
UK sample using the model developed in the US sample.
Using maximum likelihood estimation with robust SEs
and a Satorra-Bentler scaled test statistic, the 7-factor
model including 20 items demonstrated excellent good-
ness of fit characteristics, with RMSEA=0.047 (90% CI
0.037 to 0.056), SRMR=0.043 and CFI=0.962.

The total OPAS-C scores were normally distributed in
both the US and UK populations as demonstrated by the
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Table 3 Factor intercorrelations

1 1l ] v v Vi vil
| 1
Il 0.436 1
1] 0.369 0.474 1
IV 0.138 0.2908 0.461 1
\' 0.309 0.303 0.441 0.399 1
vI 0277 0412 0.590 0462 0.382 1
Vil 0.315 0.257 0.236 0420 0.228 0.376 1

results from the Shapiro-Wilk test (p>Z=0.31and 0.30
for the US and UK populations, respectively). Mean and
95% CI for the OPAS-C were 54.7 (53.5 to 56.0) in the US
population and 56.1 (54.9 to 57.2) in the UK population.
The similarities in OPAS-C distributions between the two
populations further bolster the robustness of the scale.

Reliability and validity

Cronbach’s alpha for the overall OPAS-C was 0.87 in both
the US and UK samples, suggesting excellent reliability
as measured by internal consistency in both populations.
Reliability for each subscale ranged from 0.66 to 0.93 in
the US sample, as outlined in table 4. Convergent validity,
as assessed by the correlation between the OPAS-C and
agreement with a single question addressing the overall
response to the pandemic (‘thinking about the pandemic
makes me feel anxious’), was good at 0.54 and 0.49 in the
US and UK samples, respectively. Discriminant validity,
as assessed by the correlation between the OPAS-C score
and agreement with a non-specific statement (‘I think we
are all in this together’), was also good, with values of 0.21
and 0.26 in the US and UK samples, respectively.

DISCUSSION

We found that the OPAS-C, the first comprehensive vali-
dated multidimensional scale assessing public attitudes
and responses to the COVID-19 pandemic, was robust
across both US and UK populations and performed well
on goodness of fit indices as well as in reliability and
validity testing. The robustness of the factorial structure

Table 4 Subscale reliability, as measured by Cronbach’s
alpha

Subscale US sample UK sample
Stress 0.92 0.90
Fear 0.77 0.75
Loneliness 0.74 0.69
Community 0.77 0.72
Exaggerated 0.66 0.51
NPIs 0.77 0.72
Vaccine 0.93 0.93

NPI, non-pharmaceutical intervention.

of the scale, coupled with its excellent fit and broad
domain structure, as well as its outstanding feasibility,
suggests that the OPAS-C may represent a useful addition
in the public health response to COVID-19.

Several other scales have been previously validated to
assess public responses to the COVID-19 pandemic, but
most of these are either unidimensional or address only
psychological responses. Therefore, while these scales
are excellent for their intended purpose, our interest was
in globally evaluating attitudes, actions and beliefs and
developing a single measure that may be useful across
populations and over different timeframes for assessing
the public health burden and response to COVID-19.
The OPAS-C does not claim to be superior to any other
validated scale; the aim of the scale, however, and its
scope, are different from those that have been previously
developed in that it is expressly designed to include the
key information that public health researchers need—
while also perhaps eliding over some of the details
that would be important to those studying only mental
health outcomes. Given the burden that the COVID-19
pandemic has already placed on health and economic
systems worldwide,” there is a clear need for a scale
that can be easily deployed and is feasible (the 20-item
OPAS-C can be completed in under 3 min) and that can
capture myriad responses to the pandemic.

Additional strengths of this validation study include
the use of both US and UK populations for the validation
process and the broad inclusion of societal responses,
from stress and fear to sense of community and vaccine
hesitancy. Including various stakeholders, such as the
general public, as well as researchers, is an important
aspect of scale development, and helps ensure that the
scale has adequate content validity.”’ ** Moreover, the
excellent fit characteristics of our factorial structure
and the robustness of these findings across populations
suggest that the OPAS-C may be a valuable adjunct for
public health and social science researchers alike.

There are several limitations to this work. First, the
sampling used in developing and validating the OPAS-C
may not be representative of the overall population of
interest. The robustness of the factorial structure of the
scale and the outcomes overall—the US and UK samples
differed by only 1.4 points out of a total possible score of
100—suggests that the generalisability of the OPAS-C is
likely adequate. Further validation in multiple countries
and different languages may be helpful to better estab-
lish the generalisability of this scale beyond the USA and
UK. Second, further convergent and discriminant validity
assessments could be considered using other established
scales; since the OPAS-C is unique in its broad multifac-
torial structure, however, this would require the inclusion
of multiple scales and additional questions. Moreover, the
convergent and discriminant validity seen using single-
question comparators support the validity of the OPAS-C.
Still, since these rely on single-question comparators
this can be regarded as preliminary validity evidence.
Third, the internal consistency reliability of some of the
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subscales was limited—particularly for the items regarding
pandemic exaggeration—and this may be a function of
both having only two items included in the subscale and
the discordance between the potentially polarising word
‘hoax’ and more general concerns regarding whether
concerns have been exaggerated; future research in this
area may be warranted. Fourth, we did not evaluate the
test—retest reliability of the OPAS-C or its sensitivity to
change over time. Future work that addresses the sensi-
tivity of the OPAS-C to change as attitudes and behaviours
evolve will be helpful. Finally, as with any study that relies
on online data collection, biases such as response bias and
social desirability bias may affect the results, though the
replicability and robustness of our findings across dispa-
rate populations suggest that the OPAS-C is a valid and
reliable scale for gaining valuable public health insight
into pandemic COVID-19, and may serve as a useful addi-
tion to the burgeoning array of valid and clinically mean-
ingful scales that can be used in studying COVID-19.
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