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ABSTRACT

Objective Amid the COVID-19 pandemic, social stigma
towards COVID-19 infection has become a major
component of public discourse and social phenomena.

As such, we aimed to develop and validate the COVID-19
Public Stigma Scale (COVID-PSS).

Design and setting National-based survey cross-
sectional study during the lockdown in Thailand.
Participants We invited the 4004 adult public to complete
a set of measurement tools, including the COVID-PSS,
global fear of COVID-19, perceived risk of COVID-19
infection, Bogardus Social Distance Scale, Pain Intensity
Scale and Insomnia Severity Index.

Methods Factor structure dimensionality was constructed
and reaffirmed with model fit by exploratory and
confirmatory factor analyses and non-parametric item
response theory (IRT) analysis. Psychometric properties
for validity and reliability were tested. An anchor-based
approach was performed for classifying the proper cut-off
scores.

Results After factor analysis, IRT analysis and test for
model fit, we created the final 10-item COVID-PSS with
a three-factor structure: stereotype, prejudice and fear.
Face and content validity were established through

the public and experts’ perspectives. The COVID-PSS
was significantly correlated (Spearman rank, 95% Cl)
with the global fear of COVID-19 (0.68, 95% Cl 0.66 to
0.70), perceived risk of COVID-19 infection (0.79, 95%
Cl 0.77 to 0.80) and the Bogardus Social Distance Scale
(0.50, 95% Cl 0.48 to 0.53), indicating good convergent
validity. The correlation statistics between the COVID-
PSS and the Pain Intensity Scale and Insomnia Severity
Index were <0.2, supporting the discriminant validity.
The reliability of the COVID-PSS was satisfactory, with
good internal consistency (Cronbach’s o of 0.85, 95% Cl
0.84 to 0.86) and test—retest reproducibility (intraclass
correlation of 0.94, 95% Cl 0.86 to 0.96). The proposed
cut-off scores were as follows: no/minimal (<18),
moderate (19-25) and high (>26) public stigma towards
COVID-19 infection.

Conclusions The COVID-PSS is practical and suitable for
measuring stigma towards COVID-19 in a public health
survey. However, cross-cultural adaptation may be needed.

STRENGTHS AND LIMITATIONS OF THIS STUDY

= The COVID-19 Public Stigma Scale (COVID-PSS) was
generated based on a qualitative and quantitative
approach via a multistage survey design.

= Sophisticated and comprehensive methods verified
the dimensionality of the final COVID-PSS.

= However, cross-cultural adaptation and longitudinal
studies are needed.

INTRODUCTION
Since the wide spread of the COVID-19
worldwide, scholars have reported its social
impacts and psychological consequences.' *
With the COVID-19 outbreak, social stigma,
xenophobia and discrimination have become
major components of the public discourse and
social phenomena, as the so-called COVID-19
effects.”* Social reactions, including negative
emotion, feeling of fear, perception of danger,
social sanctions and antagonism, towards
specific high-risk groups have been noted
at both national and international levels.” °
However, reports addressing the psycholog-
ical impact of and responses to COVID-19 in
terms of public stigma have been limited.
Amid the COVID-19 pandemic, there is a
need for a validated instrument for measuring
public stigma towards COVID-19 infection
that encompasses these unique reactions.
The development and use of a standardised
scale will provide a better understanding of
the stigmas towards COVID-19 and track the
public responses to the COVID-19 pandemic.
Thus, we aimed to develop and validate the
COVID-19 Public Stigma Scale (COVID-PSS),
a simple and practicable measurement tool
that can be incorporated into research and
public health surveys. To maximise the appro-
priate interventions and minimise stigma, we
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aimed to establish the validity, reliability and interpre-
tation of the COVID-PSS by classifying severity cut-off
scores corresponding to the psychosocial impact of the
COVID-19 pandemic on the daily lives of people; the
scores reflected the participants’ values and perspectives.

METHODS

Study design and participants

For the national-based public survey—the Health
Outcomes and Mental Health Care Evaluation Survey:
Under the Pandemic Situation of COVID-19 (HOME-
COVID-19),” adult respondents were invited to complete
a set of measurement tools for mental and psychosocial
problems, including public stigma towards COVID-19
infection during the lockdown in Thailand. Details of
the survey protocol are described elsewhere. In brief,
an online questionnaire survey via the SurveyMonkey
(https://www.surveymonkey.com) that limits one-time
participation per unique internet protocol address was
adopted to minimise face-to-face interaction, per the
physical distancing strategy. Convenience and snowball
sampling strategies were employed for participant recruit-
ment through social media networks via linked QR codes,
including public websites, Twitter, Facebook, Instagram
and LINE applications.

Participants were eligible for this study if they were Thai
who were older than 18 years on the date of the survey,
could read and communicate in the Thai language and
gave their online informed consent, which was embedded
on the first page of the questionnaire.

Procedures

Figure 1 presents the series of phases and methods used in
the study. Details of the methodology used for this study
are described in online supplemental text S1 (eMethods).
Briefly, phase I involved item generation. We conducted
a comprehensive literature review of relevant sources on
public stigma to COVID-19, including the various para-
digms of perceived public stigma towards persons with
mental illness,s_12 infectious diseases (HIV, Ebola virus,
leprosy, severe acute respiratory syndrome),""7 indig-
enous identity (minority groups),18 disability (intellec-
tual disabilities)'® and addictive behaviours (gambling,
alcohol use disorder).”” *' With a sample of the 30
general population, we used a combination of struc-
tured and non-structured in-depth interviews to explore
the perceived public stigma to COVID-19 infection. The
candidate items were selected based on cultural norms
and relevance to the COVID-19 pandemic, focusing on
the public’s experience. The initial item bank was identi-
fied to yield the 42-item predefined questionnaire.

Phase Il was the development of the pilot questionnaire.
We asked a panel of experts to comment on the 42-item
predefined questionnaire to determine the importance of
the items and subsequently reduced it to the 30-item pilot
questionnaire. The items were rated on a five-point Likert
scale, which allowed for greater variation in response; a

Phase I: Item Generation
« Comprehensive literature review of relevant sources on public stigma to COVID-19

« In-depth interviews with 30 general population

Phase II: Development of the Pilot Questionnaire
« 30-item pilot questions created through public interview and experts review

« Face and content validity

Phase III: Refi of the Q i ire

« TItems refined by a panel of experts and item analysis

« EFA: 15-item prototype with three factors

« CFA: 10-item with a three-dimensional model

« Nonparametric IRT analysis: 10-item with three factors, respect to the fundamental

assumptions (unidimensionality, local independence, and monotonicity)

Phase IV: Psychometric Analysis
« Validity: face, content, convergent, and discriminant

« Reliability: internal consistency and test-retest reproducibility

Phase V: Meaningful Interpretation
« Anchor-based methods: banding and cutoff was assessed by using the kappa coefficient

agreement and the AuROC analysis

Final Instrument
« The final 10-item COVID-PSS with three factors structure: stereotype, prejudice, and fear

« The proposed scores were 18 or lower (no/minimal), 19 to 25 (moderate), 26 or higher (high)

Figure 1 Methods for the development, validation,
psychometric analysis and interpretation of the COVID-PSS.
AuROC, area under the receiver operating characteristic;
CFA, confirmatory factor analysis; COVID-PSS, COVID-19
Public Stigma Scale; EFA, exploratory factor analysis; IRT,
item response theory.

higher score indicated higher social stigma. Another
sample of 30 respondents was invited to complete the
30-item pilot COVID-PSS to evaluate such dimensions
as face and content validity. Based on public and expert
views, the 30-item pilot COVID-PSS was reworded/substi-
tuted (online supplemental appendix S1).

In phase III, involving the refinement of the question-
naire, we recruited a sample from the public through
various social media platforms. During wave I of the
HOME-COVID-19 survey in Thailand (21 April to 4 May
2020),” a total of 4004 participants completed the 30-item
pilot COVID-PSS. We used a 1:1 ratio of participants to
enable a random analysis of instrument dimensionality
using exploratory factor analysis (EFA) and test for scale
structure using confirmatory factor analysis (CFA). In
addition, non-parametric item response theory (IRT) was
performed to analyse the unidimensional set of items of
the subscales of the COVID-PSS.
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In phase IV, psychometric analysis, validity and reli-
ability were tested to verify the psychometric properties of
the final COVID-PSS. Participants were asked to complete
the items on global fear of COVID-19 using a numer-
ical rating scale (NRS) of 0-10 points, perceived risk of
COVID-19 infection using an NRS of 0-10 points, the
Bogardus Social Distance Scale using a rank order system
of 1-7 points,” Pain Intensity Scale using an NRS of
0-10 points’ and items on the Insomnia Severity Index.”
Test-retest reliability was then analysed based on a conve-
nience subset of 409 participants who completed the final
COVID-PSS a second time, approximately 3-5days after
their first survey.

Finally, for phase V, meaningful interpretation, we used
an anchor-based approach to establish an interpreta-
tion of the final COVID-PSS by classifying severity cut-off
scores such that they directly reflected the participants’
values and perspectives.** *

Statistical analyses

Per the rule of thumb, 10-15 cases per candidate item
are required.” Thus, the required number of participants
in this study ranged from 300 to 450. To obtain a stable
factor structure, enable non-parametric IRT and psycho-
metric analyses and compensate for missing responses of
30%, we calculated a minimum target of 585 as required
per subcohort (EFA and CFA cohorts), for a total of at
least 1170 participants needed in this study.

All statistical analyses were analysed using STATA
V.14.0 (StataCorp). The CIs of the correlation statistics
were calculated by the bootstrap resampling method
to address the level of significance. P values <0.05 were
considered statistically significant using two-tailed tests.
Missing values were imputed with a multiple imputation
method. However, items or participants with high levels
of missing data (>20%) were excluded from the analyses.
To describe the study population and results of all test
assessments, we analysed the standard descriptive statis-
tics using measures of central tendency and variability for
the continuous variables, and frequency and percentage
for the categorical variables. Item scores were summarised
descriptively, with the normality of score distribution
assessed by skewness and kurtosis tests. Items that demon-
strated a floor or ceiling effect of >80% were removed.

The Kaiser-Meyer-Olkin measure and Bartlett test of
sphericity were performed to ensure the appropriate
use of factor analysis. For the EFA cohort, we performed
an EFA by a principal factor extraction method, with
the factor obliquely rotated using the promax criterion.
Eigenvalues >1.0and the scree plot with the number of
factors that explained >5% of the variance were used to
define the number of factors retained.”” *® The parallel
analysis was also performed to confirm the optimal
threshold for the number of factors or subscale compo-
nents. To develop a practical and concise measurement
tool, we considered items as acceptable, and thus retained
items, if the loading coefficient was >0.6. The item char-
acteristics were reviewed by a panel of experts designated

by the search team to determine item inclusion or exclu-
sion. We then analysed scale structure using CFA (CFA
cohort) with the maximum likelihood estimation. A CFA
was conducted to confirm how correctly a hypothesised
model matched the factor structure by EFA, as described
above. To determine the appropriateness of the tested
model, we tested the fit indices, including the root mean
square error of approximation, standardised root mean
square residual, comparative fit index and Tucker-Lewis
Index. > Moreover, the coefficient of determination
(R* and item-scale correlations (standardised factor
loading) were estimated to establish the acceptability of
the final structure of the COVID-PSS. The unidimen-
sional set of items of the COVID-PSS was identified and
model fit assessed via EFA and CFA, respectively. Subse-
quently, we implemented the non-parametric IRT analysis
to establish the unidimensionality of the set of items with
respect to the relation between latent traits and responses
to the items.” Taken together, the final decision for the
final COVID-PSS items was theoretically based on all
psychometric performances.

Face and content validity were ensured through the
comprehensive development of the questionnaire by liter-
ature review, public interviews and expert review. Conver-
gent validity was evaluated using Spearman’s correlation
coefficients between the final COVID-PSS and other
instruments, including the global fear of COVID-19,
perceived risk of COVID-19 infection and Bogardus Social
Distance Scale. Convergent validity was recognised if the
correlation value was >0.4. Multiple linear regression was
also performed to confirm the linearity of these findings.
To establish the discriminant validity, we estimated the
bivariate correlation between the final COVID-PSS and
the Pain Intensity Scale and Insomnia Severity Index.
We hypothesised a non-significant to fair correlation for
the COVID-PSS scores and the specific tools (correlation
statistic, 0.0-0.2). Cronbach’s o coefficient was calculated
to determine the internal consistency reliability, with a
value of >0.70 indicating acceptable reliability.** Test—
retest reliability was assessed by the intraclass correlation
coefficients (ICCs) between the first and second surveys
(3-b5days later), with a value of >0.8 or higher indicating
acceptable reproducibility.

The final COVID-PSS was used to measure the degree
of social stigma towards COVID-19 infection against
three sets of anchor questions, including the global fear
of COVID-19, perceived risk of COVID-19 infection and
Bogardus Social Distance Scale. The proposed banding
for the final COVID-PSS scores was divided using the
mean, median and mode of the anchor-based questions.
The kappa (k) coefficient of the agreement and area
under the receiver operating characteristic (AuROC)
curve were calculated to assess optimal COVID-PSS cut-
off scores. Effects of covariates on the AuROC values
based on the proposed COVID-PSS cut-off scores were
explored using the participant characteristics. Sensitivity
and specificity with the corresponding 95% ClIs were also
estimated.”
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Patient and public involvement

The public was engaged in the expert group during the
in-depth interview that performed an item generation
process of the COVID-PSS, and they also participated in
the pilot testing and refinement of the questionnaire.
However, the public was not involved in the study design
and conceptualisation of the present study.

RESULTS

Among the 4322 participants screened in the first wave
of the HOME-COVID-19 survey, 318 (7.4%) with non-
completed questionnaires were excluded (online supple-
mental figure S1). However, no significant difference
was found between those who completed the survey and
those with partial responses (online supplemental table
S1). As such, only the complete cases were accepted and
considered in our analysis. A total of 4004 participants
who completed the instrument test were eligible for this
study. We found no difference in characteristics after we
randomly split the study population into a 1:1 ratio for
the EFA (n=2002) and CFA (n=2002) cohorts. Overall,
the participants had a mean age +SD of 29.1+10.8 years.
Among the participants, 65.4% were women. The partici-
pants’ characteristics are described in table 1.

According to the item analysis, three items of the
30-item pilot questionnaire (Q16, Q29, Q30) were
removed owing to floor effects exceeding 80% (online
supplemental table S2). Based on the statistical criterion
and clinical judgement of the panel experts, the factor
analysis of the EFA cohort identified 15 candidate items
(Q1, Q2, 04, Q5, Q6, Q7, Q8, Q9, Q10, Q11, Q12, Q13,
Ql14, Q15, Q27) with factor loading more than 0.6, and
parallel analysis that encompassed the three potential
factors (online supplemental figure S2). The 15-item
prototype of the COVID-PSS explained 82.0% of the
variance (online supplemental table S3). For the CFA
cohort, the unidimensionality of each factor (subscale)
and the overall three-dimensional model were then eval-
uated and re-evaluated by examining the modification
indices. The CFA affirmed three unidimensional sets
of items (subscale) with acceptable fit indices. Results
of the CFAs of evaluated and re-evaluated models are
illustrated in online supplemental table S4. The infor-
mation criteria indices favoured reducing the sets of
15 candidate items to a 10-item refinement, supporting
the three-dimensional model. The first factor had three
items (Q2, Q4, Q)); factor 2 had three items (Q6, Q9,
Q10); and factor 3 had four items (Q8, Q13, Q14, Q27).
The correlated factors model of the 10-item COVID-PSS
is presented in online supplemental figure S3. A non-
parametric IRT analysis also supported the 10-item tool
with a three-factor structure in terms of unidimension-
ality, local independence and monotonicity (online
supplemental table S5). The final decision of the 10-item
COVID-PSS captured three retained factors, namely
stereotype, prejudice and fear (table 2). The final

validated Thai and non-validated English versions of the
10-item COVID-PSS are provided in online supplemental
appendices S2 and S3, respectively.

The face and content validity of the final 10-item
COVID-PSS were established through comprehen-
sive item bank generation, public and expert review,
as well as factor analysis. The correlation among the
final 10-item COVID-PSS subscales ranged from 0.35
to 0.53 (online supplemental table S6). The psycho-
metric properties of the final 10-item COVID-PSS are
presented in table 3. As expected, the final 10-item PSS
and its subscales were all markedly positively correlated
with the sets of the psychosocial impact of COVID-19 on
daily life, including global fear, perceived risk and social
distance (p<0.001 for all). Furthermore, multiple linear
regression also demonstrated these findings in terms of
linearity; a one-unit increase in the sets of the psychoso-
cial impact of COVID-19 scores substantially predicted an
increase in the final 10-item COVID-PSS and its subscales
(adjusted R* range of 0.06-0.84, p<0.001 for all, online
supplemental table S7 and figure S4). With respect to
the correlation statistics, the pattern of correlations
between the final 10-item COVID-PSS and the specific
tools (Pain Intensity Scale and Insomnia Severity Index)
was in line with the aforementioned hypothesis (Spear-
man’s correlation <0.2, table 3), which indicated appro-
priate discriminant validity. The reliability of the final
10-item COVID-PSS was satisfactory, with Cronbach’s o, of
the subscales and the summary score ranging from 0.76
to 0.85, and the test-retest of subsample with the ICCs
ranging from 0.90 to 0.94 (table 3).

The distribution of the final 10-item COVID-PSS scores
characterised by the anchor-based questions (global fear
of COVID-19, perceived risk of COVID-19 infection and
the Bogardus Social Distance Scale) is provided in online
supplemental table S8. The proposed sets of the 10-item
COVID-PSS severity bands were classified into no/
minimal, moderate and high stigma towards COVID-19
infection. The set U of the possible banding was preferred
as the optimal 10-item COVID-PSS cut-off scores based
on the K coefficient (online supplemental table S9) and
AuROC (online supplemental table S10). The categorised
scores were proposed as no/minimal (<18), moderate
(19-25) and high (=26), reflecting public values and
perspectives on the anchor-based questions. The AuROC
demonstrated the following ranges: no/minimal (0.65-
0.82), moderate (0.50-0.65) and high (0.75-0.80). With
respect to the discrimination, however, the anchor-based
questions on the social distance scale provided the lowest
AuROC, sensitivity and specificity compared with the
others (table 4). Moreover, the AuROC values based on
the proposed severity banding seem to have significant
effects both positive and negative by the participant char-
acteristics, particularly age of participants, sexual identity,
marital status, religion and quarantine status (p<0.05;
online supplemental table SI11).
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Table 1 Participant characteristics

Characteristics Overall (n=4004) EFA cohort (n=2002) CFA cohort (n=2002) P value
Age, year (meanxSD; range) 29.1+10.8 (18-79) 29.1+11.0 (18-73) 29.0+£10.7 (18-79) 0.712
Sexual identity
Male 1231 (30.7) 632 (31.6) 599 (29.9) 0.269
Female 2619 (65.4) 1301 (65.0) 1318 (65.8)
Others 154 (3.9) 69 (3.4) 85 (4.3)
Marital status
Single 3208 (80.1) 1601 (80.0) 1607 (80.3) 0.549
Married/domestic partnership 693 (17.3) 344 (17.2) 349 (17.4)
Divorced/widowed/separated 103 (2.6) 57 (2.8) 46 (2.3)
Education level
llliterate/primary school/junior high school 127 (3.2) 58 (2.9) 69 (3.4) 0.593
Senior high school/diploma/high vocational 1893 (47.3) 953 (47.6) 940 (47.0)
Bachelor’s degree/higher education 1984 (49.6) 991 (49.5) 993 (49.6)
Religion
Irreligion 375 (9.4) 176 (8.8) 199 (9.9) 0.233
Buddhist/Christian/Muslim/Others 3629 (90.6) 1826 (91.2) 1803 (90.1)
Occupation
Unemployed/retired 391 (9.8) 198 (9.9) 193 (9.6) 0.960
Employed 2024 (50.5) 1009 (50.4) 1015 (50.7)
College student 1589 (39.7) 795 (39.7) 794 (39.7)
Living status
Alone 576 (14.4) 279 (13.9) 297 (14.8) 0.624
With family 3164 (79.0) 1586 (79.2) 1578 (78.8)
With others 264 (6.6) 137 (6.8) 127 (6.3)
Person income, baht/month
<10000 1905 (47.6) 956 (47.7) 949 (47.4) 0.974
10001-20000 1054 (26.3) 526 (26.3) 528 (26.4)
>20000 1045 (26.1) 520 (6.0) 525 (22.2)
History of mental illness 359 (9.0) 187 (9.3) 172 (8.6) 0.439
History of chronic NCD* 599 (15.0) 303 (15.1) 296 (14.8) 0.790
Quarantine status
Never 1781 (44.5) 879 (43.9) 902 (45.0) 0.206
Past 1575 (39.3) 813 (40.6) 762 (38.1)
Current 648 (16.2) 310 (15.5) 338 (16.9)
Fear of COVID-19 (mean+SD; range) 6.7+1.8 6.6+1.8 6.6+1.8 0.945
(1-10) (1-10) (1-10)
Perceived risk of COVID-19 infection (mean+SD; range) 5.5+2.2 5.5+2.1 5.5+2.2 0.367
(2-10) (2-10) (2-10)
Bogardus Social Distance Scale (mean+SD; range) 2.8+1.1 2.8+1.1 2.8+1.1 0.111
(1-7) (1-7) (1-7)
Pain Intensity Scale 3.5+2.8 3.5+2.8 3.5+2.8 0.959
(0-10) (0-10) (0-10)
Insomnia Severity Index 8.7+5.5 8.6+5.5 8.7+5.5 0.444
(0-28) (0-28) (0-28)

Data are expressed as the frequency (percentage) of patients, unless otherwise indicated.
*To include diabetes mellitus, hypertension, dyslipidaemia, stroke and heart disease, chronic kidney disease, chronic lung disease and cancer.
CFA, confirmatory factor analysis; EFA, exploratory factor analysis; NCD, non-communicable disease.;

DISCUSSION and tracking the social stigma towards the COVID-19 infec-
During the early months of the COVID-19 pandemic, tion among the public. In response to this unprecedented
there was no validated measurement tool for evaluating  occurrence, we developed, validated and investigated the
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Table 2 The final 10-item COVID-PSS (n=4004)*

Mean+SD; median

Standardised factor loadings (95% CI)t

Item Scoring structure (range)

Stereotype

Prejudice Fear R?

Iltem 1: Most people 1-2-3-4-5
infected with

COVID-19 do not

take care of their

health. (Q2)

Iltem 2: Most

people infected
with COVID-19 do
not follow expert
medical advice. (Q4)

2.2+1.1;2 (1-5)

1-2-3-4-5 3.1+1.3; 3 (1-5)

Iltem 3: Most people 1-2-3-4-5
infected with

COVID-19 like to

party or socialise

often. (Q5)

Iltem 4: Most
people infected
with COVID-19 are
contaminated with
germs. (Q6)

2.8+1.3; 3 (1-5)

1-2-3-4-5 1.8+1.1; 1 (1-5)

Iltem 5: Most
people infected
with COVID-19 are
a burden to their
families and society.
(Q9)

Item 6: Most
people infected
with COVID-19

are socially
irresponsible. (Q10)

1-2-3-4-5 1.9+1.1; 2 (1-5)

1-2-3-4-5 2.0+1.1; 2 (1-5)

Item 7: Most
people infected
with COVID-19 are
a danger to other
people. (Q8)

1-2-3-4-5 2.7+1.3; 3 (1-5)

Item 8: | fear people 1-2-3-4-5
infected with
COVID-19. (Q13)

2.6+1.2; 3 (1-5)

Item 9: | fear people 1-2-3-4-5
who are at risk of

COVID-19 infection

even if they have not

been infected yet.

(Q14)

Item 10: | fear
being infected with
COVID-19 if | live
in a community
with people who
are infected with
COVID-19. (Q27)

Overall

2.3+1.1; 2 (1-5)

1-2-3-4-5 2.6+1.2; 3 (1-5)

Possible range 10-50 24.2+7.6; 24 (10-50)

*The final COVID-PSS items are expressed as a non-validated English version.
tBased on standardised confirmatory factor analysis.
COVID-PSS, COVID-19 Public Stigma Scale.

psychometric properties of the COVID-PSS in the Thai
public. To verify public significance and utility, we also
established a banding system for the COVID-PSS (no/
minimal, moderate or high) through assigning meaning
to the public’s values and perspectives in terms of psycho-
social responses to the COVID-19 pandemic.

The COVID-PSS was developed under a compre-
hensive and multidimensional approach that held a

0.61 (0.55 to 0.64) = = 0.37

0.77 (0.75t0 0.79) - - 0.60

0.79 (0.77 to 0.80) = = 0.62

0.73(0.711t00.75) - 0.54

0.75(0.73t00.77) - 0.54

072 (0.70t0 0.74) - 0.50

= 0.65(0.63t00.67)  0.42

= 0.82(0.81t00.84)  0.68

- 0.77 (0.75 t0 0.78) 0.59

- 0.64 (0.62 to 0.66) 0.41

conceptual model of measurement using EFA and CFA.
Non-parametric IRT also reaffirmed the fundamental
assumptions (unidimensionality, local independence
and monotonicity) of the dimensional model. The final
10-item COVID-PSS consisted of three dimensions of
public stigma towards the COVID-19 infection, namely
stereotype, prejudice and fear. Factor 1 had three items
related to the general public stereotype towards COVID-19
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infection; factor 2 had three items related to the preju-
dice for people infected with COVID-19; and factor 3 had
four items related to the fear of the COVID-19 outbreak.

Considering the absence of a reference standard, it
is theoretically coherent that more participants with
greater COVID-PSS scores will yield a higher degree on
the psychosocial responses to the COVID-19 pandemic—
feeling of fear, perceived risk and social distance (online
supplemental table S7). Theoretically, feeling of fear and
perceived dangerousness of the pandemics are directly
associated with transmission rate, widespread infodemic
(rapidly and invisibly) and mortality rate.'” We postu-
lated that individuals with high levels of fear or perceived
dangerousness of the COVID-19 pandemic could
respond irrationally, created and perpetuated stigma-
related COVID-19 infection in the community. However,
the Bogardus Social Distance Scale revealed the lowest
correlation (0.50, 95% CI 0.48 to 0.53, table 3) among
the set of convergent validity testing. As the COVID-19
pandemic is an emerging and acute infectious disease,
resulting in the degree of affective social distance may
differ from the previous report among chronic infectious
diseases.

Moreover, all positively and substantially correlated
subscales of the 10-item COVID-PSS and the sets of the
psychosocial impact of the COVID-19 scores also reflected
the conceptualisation of the measurement tool. The
10-item COVID-PSS showed acceptable reliability with
respect to internal consistency and test-retest reliability
(reproducibility). Removal of any item did not change
our findings in terms of the Cronbach’s o coefficient,
indicating the robustness of the internal consistency and
cohesion of the scale.

In establishing the optimal cut-off scores, our findings
revealed that the cut-off scores by the AuROC methods
were acceptable in terms of the theoretical and practical
merits of the external anchor-based questions, partic-
ularly with the perceived risk of COVID-19 infection
scale. The proposed cut-off scores were ideal for dividing
participants who experienced no/minimal or high stigma
towards COVID-19 infection. However, discrimination
among the moderate groups was poor. Taken together
with validity, reliability and public utility, we hypothesised
that the COVID-PSS will be suitable to capture the social
stigma towards the COVID-19 pandemic and the impact
on psychosocial responses in the Thai public.

Our study was performed with a comprehensive
method. An initial item bank was generated via a quali-
tative approach to obtain the public’s values and perspec-
tives, which reflect the cultural norms. This approach is
recognised as a cornerstone to developing psychometric
measurement tools.”* Meanwhile, a sophisticated quanti-
tative approach verified a conceptual factorial structure
(construct validity) via EFA. CFA and non-parametric
IRT also reaffirmed the three-dimensionality of the final
10-item COVID-PSS.

However, the limitations of this study must be noted.
Although the conceptual factorial structure and

AuROC (95%

cl)
(0.64 to 0.66)

0.50
(0.49 to 0.52)

0.75
(0.73 t0 0.78)

0.65

Specificity (95%
Cl)
(87.8 t0 90.5)

66.0%
(60.0 to 63.1)

(64.0 to 68.1)

89.2%
61.5%

Bogardus Social Distance Scale

Sensitivity (95%
Cl)
(38.2 t0 42.7)

34.2%
(32.0 to 36.3)

89.2%
(84.4 to 92.9)

40.5%

AuROC (95%

cl)
(0.80 to 0.84)

0.65
(0.64 to 0.67)

0.80
(0.78 to 0.81)

0.82

Specificity (95%
Cl)
(86.5 to 88.8)

81.4%
(79.6 to 83.0)

77.1%
(75.4 to 78.6)

Perceived risk of COVID-19 infection
Sensitivity (95%
Cl)
87.7%
(73.0 to 79.1)

49.6%
(47.4 10 51.8)

82.5%
(80.3 to 84.6)

76.1%

(0.79 to 0.84)

0.59
(0.57 to 0.60)

0.75
(0.74 to 0.76)

AuROC
(95% Cl)
0.82

(77.3 10 79.9)

73.5%
(71.7 to 75.3)

Specificity
(95% ClI)
78.6%
85.0%

(83.4 to 86.6)

Psychological impact related to COVID-19

Fear of COVID-19

Sensitivity
(95% CI)
(78.7 t0 89.2)

44.4%
(42.0 to 46.8)

65.2%
(63.1 to 67.2)

84.5%

Participant, n (%)
983
(24.6)

Table 4 Public meaningful interpretation of the 10-ltem COVID-PSS using participant-based anchors
1364
(34.1)
1657
(@1.4)

AuROC, area under the receiver operating characteristic; COVID-PSS, COVID-19 Public Stigma Scale.

COVID-PSS cut-off
scores

(18 or lower)
Moderate

(19-25)

(26 or higher)

No/minimal
High
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psychometric properties, along with the adequate sample
size, give an acceptable performance scale, external
validation studies including the appropriateness of the
10-item COVID-PSS scores in different countries and
settings are warranted to establish the generalisability of
the measurement tool. Moreover, the 10-item COVID-PSS
was developed and validated only in the general popula-
tion; validation in other specific groups, such as health-
care workers, minorities and vulnerable groups, would be
needed. This measurement tool, nonetheless, is intended
to be broadly used in all aspects of the general popula-
tion to quantify the social stigma towards the COVID-19
pandemic. Lastly, this study was conducted among the
social media network communities as per the physical
distancing strategy during the pandemic, selection bias
owing to limit participants who can access the internet
and non-response effects must be stated.

To our knowledge, the COVID-PSS is the first tool that
aimed to quantify the public stigma towards the COVID-19
infection in a nationwide community. The 10-item
COVID-PSS could be incorporated into public health
surveys as a part of clinical and intervention research.
In terms of practicability and feasibility, this scale is easy
to use by the general population; it can be answered in
5-10 min. Furthermore, the proposed cut-off scores for
severity banding of the COVID-PSS can help in targeted
population interventions, as well as inform the decision-
making process for the government and public health
officials to minimise stigma. Indeed, the scale can be used
to determine and maximise the effectiveness of interven-
tions. Nonetheless, the confirmed cases in a community,
cultural norms, degree of public fear, degree of media-
related consumption regarding the COVID-19 outbreak,
government management strategies and public resilient
coping towards the disaster or infectious outbreak may
not be uniform across countries and over time. As such,
cross-cultural adaptation and longitudinal studies are
needed to evaluate and track the public stigma towards
COVID-19 with respect to long-term effects. Further
studies should enhance the translation of the scale, and
the responsiveness validity should be investigated to assess
the long-term consequences of the public stigma towards
the COVID-19 pandemic.

CONCLUSION

The final COVID-PSS consisted of 10 items and captured
a three-dimensional structure: stereotype, prejudice and
fear. The 10-item COVID-PSS for evaluating and tracking
public social stigma towards the COVID-19 infection is
a practical scale and illustrates satisfactory psychometric
properties for validity, reliability and public utility. This
scale could be used and incorporated into public health
surveys alongside clinical and intervention research.
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