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Abstract

Objective: Amid the coronavirus disease-2019 (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, 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 responses 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’s and experts’ perspectives. The COVID-
PSS was significantly correlated (Spearman rank [95% confidence intervals) with the global
fear of COVID-19 (0.68 [0.66 to 0.70]), perceived risk of COVID-19 infection (0.79 [0.77 to
0.80]), and the Bogardus social distance scale (0.50 [0.48 to 0.53]), indicating good
convergent validity. The correlation statistics between the COVID-PSS and the pain intensity
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 a of 0.85 [0.84

to 0.86]) and test-retest reproducibility (intraclass correlation of 0.94 [0.86 to 0.96]). The

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 4 of 65


http://bmjopen.bmj.com/

Page 5 of 65

oNOYTULT D WN =

BMJ Open

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.

Keywords: Coronavirus, COVID-19, instrument, psychometric properties, public stigma.
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Strengths and limitations of this study

The COVID-PSS for evaluating and tracking the social stigma towards COVID-19
infection in the public is a new practical scale and has illustrated satisfactory
psychometric properties.

Regarding practicability and feasibility, this scale is easy to use by the general
population as it can be completed in five to ten minutes.

This scale can be used to screen and help target populations and may be incorporated
in the public health surveys for clinical and intervention research.

However, cross-cultural adaptation and longitudinal studies are needed to evaluate

and track the public stigma towards COVID-19 with respect to long-term effects.
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INTRODUCTION

Since the wide spread of the coronavirus disease-2019 (COVID-19) worldwide,
scholars have reported its social impacts and psychological consequences.' 2 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 psychological 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 toward 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 appropriate interventions and minimise
stigma, we aimed to establish the validity, reliability, and interpretation 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)7, adult
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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. 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. Ethics approval was obtained from the
Committee of Research Ethics of the Faculty of Public Health (ET010/2020) and Faculty of

Pharmacy (23/2563), Chiang Mai University.

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 supplement (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 paradigms of
perceived public stigma towards persons with mental illness®!2, infectious diseases (HIV,
Ebola virus, leprosy, severe acute respiratory syndrome)!3-17, indigenous identity (minority
groups)'8, disability (intellectual disabilities)!®, and addictive behaviours (gambling, alcohol
use disorder).??2! With a sample of the 30 general population, we used a combination of
structured 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 identified to yield the 42-item predefined questionnaire.
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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 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/substituted
(Supplementary Appendix S1).

In phase III, involving the refinement of the questionnaire, 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 responses theory (IRT) was performed to analyse the unidimensional set of items of the
subscales of the COVID-PSS.

In phase IV, psychometric analysis, validity and reliability 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 numerical 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?2, pain intensity using an NRS of 0-10
points’, and items on the insomnia severity index.?? Test-retest reliability was then analysed
based on a convenience subset of 409 participants who completed the final COVID-PSS a

second time, approximately three to five days after their first survey.
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Finally, for phase V, meaningful interpretation, we used an anchor-based approach to
establish an interpretation of the final COVID-PSS by classifying severity cut-off scores such

that they directly reflected the participants’ values and perspectives.?* 23

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 300-450. To obtain a stable factor
structure, enable non-parametric IRT and psychometric analyses, and compensate for missing
responses of 30%, we calculated a minimum target of 585 as required per sub-cohort (EFA
and CFA cohorts), for a total of at least 1170 participants needed in this study.

All statistical analyses were analysed using STATA 14.0 (StataCorp LP). The
confidence intervals (Cls) 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 standard descriptive statistics, 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 demonstrated 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 greater >1.0 and the scree plot with the number of factors that
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explained >5% of the variance were used to define the number of factors retained.?” 28 To
develop a practical and concise measurement tool, we considered items as acceptable, an thus
retained items, if the loading coefficient was >0.6. The item characteristics were reviewed by
a panel of experts designated by the search team to determine item inclusion or exclusion. 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 squared residual, comparative-fit index, and Tucker-Lewis index.?%-3?
Moreover, the coefficient of determination (R-squared) and item-scale correlations
(standardised factor loading) were estimated to establish the acceptability of the final
structure of the COVID-PSS. The unidimensional set of items of the COVID-PSS was
identified and model fit assessed via EFA and CFA, respectively. Subsequently, 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.?3 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 literature review, public interviews, and expert review. Convergent
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

10
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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 a coefficient was
calculated to determine internal consistency reliability, with a value of >0.70 indicating
acceptable reliability.3* Test-retest reliability was assessed by the intraclass correlation
coefficients (ICCs) between the first and second surveys (three to five days later), which 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 curve (AuROC) were calculated to assess optimal
COVID-PSS cut-off scores. Sensitivity and specificity with the corresponding 95% Cls were

also estimated.3’

Patients 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 conceptualised of the present study.

RESULTS
Among the 4322 participants screened in the first wave of the HOME-COVID-19
survey, 318 (7.4%) participants with non-completed questionnaires were excluded

(Supplementary, Figure S1). However, no significant difference was found between those

11
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who completed the survey and those with partial responses (Supplementary, Table S1). As
such, only the complete cases were accepted and considered in our analysis. A total of 4004
participants who completed the instruments 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 +
standard deviation of 29.1 £ 10.8 years. Among the participants, 65.4% were women. The
participants’ 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% (Supplementary, Table S2).
Based on the statistical criterion and clinical judgment of the panel experts, the factor
analysis of the EFA cohort identified 15 candidate items (Q1, Q2, Q4, Q5, Q6, Q7, Q8, Q9,
Q10,Q11,Q12,Q13, Q14, Q15, Q27) with factor loading more than 0.6 that encompassed
the three potential factors. The 15-item prototype of the COVID-PSS explained 82.0% of the
variance (Supplementary, Table S3). For the CFA cohort, the unidimensionality of each
factor (subscale) and the overall three-dimensional model were then evaluated and
reevaluated 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 Supplementary, Table S4. The information 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, QS5); 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 Supplementary, Figure S2. A non-
parametric IRT analysis also supported the 10-item tool with a three factor structure in terms
of unidimensionality, local independence, and monotonicity (Supplementary, Table S5). The

final decision of the 10-item COVID-PSS captured three retained factors, namely, stereotype,

12
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prejudice, and fear (Table 2). The final validated Thai and non-validated English version of
the 10-item COVID-PSS are provided in Supplementary, Appendix S2 and S3, respectively.

The face and content validity of the final 10-item COVID-PSS were established
through comprehensive 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-
0.53 (Supplementary, Table S6). The psychometric 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 psychosocial impact of COVID-19 scores substantially
predicted an increase in the final 10-item COVID-PSS and its subscales (adjusted R-squared
range from 0.06-0.84, P <0.001 for all, Supplementary Table S7 and Figure S3). 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 (Spearman’s correlation <0.2, Table 3), which indicated
appropriate discriminant validity. The reliability of the final 10-item COVID-PSS was
satisfactory, with Cronbach’s a of the subscales and the summary score ranging from 0.76-
0.85, and the test-retest of subsample with the ICCs ranging from 0.90-0.94 (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) are provided in Supplementary, 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 x coefficient (Supplementary,

13
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Table S9) and AuROC (Supplementary, Table S10). The categorised scores were proposed as
no/minimal (<18), moderate (19-25), and high (>26), reflecting public values and
perspectives on the anchors-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 the AuROC, sensitivity and specificity compared with the others (Table 4).

DISCUSSION

During the early months of the COVID-19 pandemic, there was no validated
measurement tool for evaluating and tracking the social stigma towards the COVID-19
infection among the public. In response to this unprecedented occurrence, we developed,
validated, and investigated the 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 psychosocial responses to the COVID-19 pandemic.

The COVID-PSS was developed under a comprehensive and multidimensional
approach that held a 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 infection; Factor 2 had three items related to the prejudice 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
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responses to the COVID-19 pandemic—feeling of fear, perceived risk, and social distance
(Supplementary, Table S7). 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 a 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, particularly 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 qualitative approach to obtain the public’s values and perspectives, which
reflect the cultural norms. This approach is recognised as a cornerstone to developing
psychometric measurement tools.3* Meanwhile, a sophisticated quantitative 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 psychometric properties, along with the adequate sample size, give an

acceptable performance scale, external validation studies in different countries and settings
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are warranted to establish the generalisability of the measurement tool. Moreover, the 10-item
COVID-PSS was developed and validated only in the general population; validation in other
specific groups, such as healthcare workers, minorities, and vulnerable groups, would be
needed. This measurement tool, nonetheless, is intended to be broadly used in all aspects of
the general population to quantify the social stigma towards the COVID-19 pandemic.

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 in 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 five to ten minutes. 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 interventions. 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 10 items and captured a three-dimensional structure:

stereotype, prejudice, and fear. The 10-item COVID-PSS for evaluating and tracking public
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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 in public health surveys alongside clinical and intervention research.
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Table 1 Participant Characteristics
Characteristics Overall EFA cohort CFA cohort P Value
(n=4004) (n=2002) (n=2002)
Age, year (mean = SD; range) 29.1 £10.8; 29.1 £11.0; 29.0 £10.7; 0.712
(18-79) (18—-73) (18—-179)
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
Illiterate/primary school/junior high | 127 (3.2) 58(2.9) 69 (3.4) 0.593
school
Senior high school/diploma/high 1893 (47.3) 953 (47.6) 940 (47.0)
vocational
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 NCDf 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; 6.7+1.8 6.6+1.8 6.6+1.8 0.945
range) (1-10) (1-10) (1-10)
Perceived risk of COVID-19 infection, | 5.5+ 2.2 55+2.1 55+£22 0.367
(mean = SD; range) (2-10) (2-10) (2-10)
Bogardus social distance scale, (mean | 2.8+ 1.1 2.8 +1.1 2.8+1.1 0.111
+ SD; range) (1-=7) (1-7) (1-7)
Pain intensity scale 35+28 35+28 35+28 0.959
(0-10) (0-10) (0-10)
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Insomnia severity index 87%5.5 8.6*5.5 87%5.5 0.444
(0—28) (0—-28) (0—28)

Data are expressed as the frequency (percentage) of patients, unless otherwise indicated.

"To includes diabetes mellitus, hypertension, dyslipidemia, stroke and heart disease, chronic kidney

disease, chronic lung disease, and cancer.

Abbreviations: CFA, confirmatory factor analysis; COVID-19, coronavirus disease-2019; EFA,
exploratory factor analysis; SD, standard deviation.
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! Table 2 The Final 10-Item COVID-PSS (n=4004)' X
3 Item Scoring Mean + SD; Standardised factor loadin@s (95% CI)* R-squared
4 structure | median (range) | Stereotype Prejudicg Fear
Z Item 1: Most people infected with COVID-19 do | 1-2-3-4-5 | 2.2 +£1.1;2 (1-5) | 0.61 (0.55-0.64) N 0.37
7 not take care of their health. (Q2) §
8 Item 2: Most people infected with COVID-19 do | 1-2-3-4-5 | 3.1 +1.3;3 (1-5) | 0.77 (0.75-0.79) % 0.60
9 not follow expert medical advice. (Q4) 2
}? Item 3: Most people infected with COVID-19 1-2-3-4-5 | 2.8+ 1.3;3 (1-5) | 0.79 (0.77-0.80) § 0.62
12 like to party or socialize often. (Q5) 5
13 Item 4: Most people infected with COVID-19 1-2-3-4-5 | 1.8+ 1.1; 1 (1-5) 0.73 (0.7%—0.75) 0.54
14 are contaminated with germs. (Q6) o
15 Item 5: Most people infected with COVID-19 1-2-3-4-5 | 1.9+ 1.1; 2 (1-5) 0.75 (0.78:0.77) 0.54
1? are a burden to their families and society. (Q9) g
18 Item 6: Most people infected with COVID-19 1-2-3-4-5 | 2.0+ 1.1;2 (1-5) 0.72 (0.7§-0.74) 0.50
19 are socially irresponsible. (Q10) g
20 Item 7: Most people infected with COVID-19 1-2-3-4-5 | 2.7+ 1.3; 3 (1-5) El 0.65 (0.63-0.67) | 0.42
;; are a danger to other people. (Q8) 3
23 Item 8: I fear people infected with COVID-19. 1-2-3-4-5 | 2.6 +£1.2;3 (1-5) o 0.82 (0.81-0.84) | 0.68
24 (Q13) 2
25 Item 9: I fear people who are at risk of COVID- | 1-2-3-4-5 | 2.3+ 1.1; 2 (1-5) 3 0.77 (0.75-0.78) | 0.59
;6 19 infection even if they have not been infected §
i yet. (Q14) 3
29 Item 10: I fear being infected with COVID-19 if | 1-2-3-4-5 | 2.6 = 1.2; 3 (1-5) o 0.64 (0.62-0.66) | 0.41
30 I live in a community with people who are o
31 infected with COVID-19. (Q27) S
2 Overall Possible | 24.2 + 7.6; 24 g 0.98
34 range 10- | (10-50) s
35 50 &
36 TThe final COVID-PSS items are expressed as a non-validated English version. g
37 iBased on standardised confirmatory factor analysis. %
gg Abbreviations: CI, confidence interval; COVID-PSS coronavirus disease 2019-public stigma scale; SD, standardgeviation.
40 S
41 2
42 S
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Psychometric Properties

COVID-PSS Correlation (95% CI)

¥281%0-0202-uadofuwc

Subscale: Stereotype

| Subscale: Prejudice

| Subscalg: Fear

| Summary Score

Validity

[

Face and content validity

Satisfactory with comprehensive item generation process andéxpert review (three epidemiologist,
two psychiatrists, one social scientist, two hospital directors, %d in-depth interviews with thirty

Discriminant Validity

general population) o)

Convergent Validity S
With global fear of COVID-19 0.28 (0.25 to 0.30)° 0.44 (0.41 to 0.46)° 0.84 (0.83 t0 0.85)° | 0.68 (0.66 to 0.70)’
With perceived risk of COVID-19 infection 0.37 (0.34 to 0.40)" 0.54 (0.51 to 0.56)" 0.92 (0.§1 to 0.92)" 0.79 (0.77 to 0.80)"
With the Bogardus social distance scale 0.20 (0.17 to 0.23)" 0.42 (0.39 to 0.44)" 0.57 (0.84 to 0.59)" 0.50 (0.48 to 0.53)"

[0

o

With pain intensity -0.01 (-0.04 t0 0.02)™* | 0.01 (-0.02 to 0.04)"* | 0.08 (0.65 to0 0.11)" 0.04 (0.01 to 0.07)™

With insomnia severity index -0.03 (-0.06 to 0.00)™* | 0.05 (0.02 to 0.08)*" 0.09 (0.65 to 0.12)" 0.05 (0.02 to 0.08)™
Reliability S

Internal consistency: Cronbach’s o 0.76 (0.75 to 0.78) 0.77 (0.75 t0 0.79) 0.80 (0.@ to 0.82) 0.85 (0.84 to 0.86)

Reproducibility: intraclass correlation’ 0.90 (0.76 to 0.95) 0.94 (0.93 to 0.95) 0.93 (0.% to 0.96) 0.94 (0.86 to 0.96)

Noted: Spearman’s rho correlation test, *P-values <0-001; **P-values <0-05; ***P-values >0-05.

Based on the sub-cohort for test-retest n=409.

Abbreviations: CI, confidence interval; COVID-19, coronavirus disease-2019; COVID-PSS, coronavirus disease

‘ybuAdoo Aq paroaroid 1sanb Aq 120z ‘6T |Mdy udy/woo [w
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:
; Table 4 Public Meaningful and Interpretation of the 10-Item COVID-PSS Using Participant-Based Anchors 2
3 COVID-PSS | No. of Impact on psychological-related to COVID-19 @
4 cut-off participant | Fear of COVID-19 Perceived risk of COVID-19 infection | Bogardus social distance scale
Z scores (%) Sensitivity | Specificity | AUROC | Sensitivity | Specificity | AuROC n~| Sensitivity | Specificity | AuROC
7 95% CI) | (95% CI) 95% CI) | (95% CI) (95% CI) (95% CI) 8| (95% CI) 95% CI) | (95% CI)
8 No/minimal | 983 84.5% 78.6% 0.82 76.1% 87.7% 0.82 % 40.5% 89.2% 0.65
9 (18 or lower) | (24.6) (78.7-89.2) | (77.3-79.9) | (0.79-0.84) | (73.0-79.1) | (86.5-88.8) | (0.80-0.84)2| (38.2-42.7) | (87.8-90.5) | (0.64-0.66)
17| Moderate 1364 44.4% 73.5% 0.59 49.6% 81.4% 0.65 S| 34.2% 66.0% 0.50
12 (19 to 25) (34.1) (42.0-46.8) | (71.7-75.3) | (0.57-0.60) | (47.4-51.8) | (79.6-83.0) | (0.64-0.67)_| (32.0-36.3) | (64.0-68.1) | (0.49-0.52)
13 High 1657 65.2% 85.0% 0.75 82.5% 77.1% 0.80 % 89.2% 61.5% 0.75
14 (26 or (41.4) (63.1-67.2) | (83.4-86.6) | (0.74-0.76) | (80.3-84.6) | (75.4-78.6) | (0.78-0.81)g| (84.4-92.9) | (60.0-63.1) | (0.73-0.78)
15 higher) %
1? Abbreviations: AuROC, area under the receiver operating characteristic; CI, confidence interval; COVID-19, cor@havurus disease-2019; COVID-PSS,
18 coronavirus disease-2019-public stigma scale. j
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Phase I: Item Generation
» Comprehensive literature review of relevant sources on public stigma to COVID-19

* In-depth interviews with 30 general population

Y

Phase I1: Development of the Pilot Questionnaire
 30-item pilot questions created through public interview and experts review

+ Face and content validity

Phase I11: Refinement of the Questionnaire
* Items 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 1V: Psychometric Analysis
+ \alidity: 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 proposéd sceresweererd8-ortiowen(mofminimal)/sk8/td @5 (mioderate);26 or higher (high)
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eMethods

Study Procedures
A detailed series of studies phases for the development and validation of the coronavirus

disease 2019—public stigma scale (COVID-PSS) instrument is provided as follows:

Phase I: Item generation

In process of item selection, content and comprehensive literature review with relevant sources
of public stigma to coronavirus disease-2019 (COVID-19) were identified, including the classic
theories of Goffman, 1963*; labeling theory—Scheff, 1966%; community attitudes toward the mentally
ill—Taylor and Dear, 19813; an attribution model of public discrimination towards the person with
mental illness—Corrigan et al, 2003*; and conceptualization of the stigma creation process—Link et
al, 2004.°

In addition, various paradigms—perceived public stigma across (i) infectious disease (human
immunodeficiency viruses [HIV]®, Ebola virus®, leprosy®, severe acute respiratory syndrome
[SARS]'); (ii) identity and disability (minority groups!?, intellectual disabilities*?); and (iii) addictive
behaviors (gambling, alcohol use disorder®) were also reviewed. Of these commonly included
dimensional were fear/dangerousness, moral judgment, and personal perception (beliefs/attitudes,
anger, and blame).

To explored perceived public stigma to COVID-19 infection, the 30-general public was
interviewed using a combination of structured and non-structured in-depth interviews. The candidate
items were selected based on cultural norms, relevance to COVID-19 pandemic, and focusing on the

public experiences. The initial item bank was identified to yield the 42-item predefined questionnaire.

Phase I1: Development of the pilot questionnaire

The 42-item predefined was given to three epidemiologists, two psychiatrists, one social
scientist, and two general practitioners for comment on ease of understanding, appropriateness of
language, and redundancy. The experts also provided feedback and rated each item in order to
importance, and reduced to the 30-item pilot COVID-PSS questionnaire. A five-point Likert scale per
theorised items was used as it allowed for greater variation in response. A higher score indicated a
higher social stigma to COVID-19 infection. An additional 30-general public was invited to complete
the pilot 30-item COVID-PSS in this phase to evaluate such dimensions as a face and content validity.
There were subsequently interviewed to address the following: the readability of the overall
questionnaire, the clarity of the directions and the items/response choices, the comprehension of the
questionnaire, and other opinions regarding each item. The 30-item pilot COVID-PSS was reworded
or substituted based on recommendations from the public and experts interview (appendix p 10).

S3
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Phase I11: Refinement of the questionnaire

With respect to the physical distancing strategy and minimize face-to-face interaction, we
developed an online questionnaire via the SurveyMonkey® (https://www.surveymonkey.com) that
limits one-time participation per unique internet protocol (IP) address. A convenience and snowball
sampling strategy will be applied to recruit the general population through various social media
networks including public websites, Facebook, LINE, Twitter, and Instagram. Participants had
completed a set of questionnaires, including sociodemographic characteristics (age, sex, educational
level, marital status, religion, occupation/profession status, the region of residence, living status,
number of a household family member, monthly income, job/income loss related to COVID-19
outbreak, financial problems, reimbursement schemes, comorbidities, media exposure, working from
home information, quarantine/isolation information, willingness to quarantine during COVID-19
outbreak) and instruments regarding the mental health and psychosocial question, COVID-PSS, as
well as the specific tools for verifying the psychometric properties of the COVID-PSS.

During the Wave-I of the Health Outcomes and Mental Health Care Evaluation Survey: Under
the Pandemic Situation of COVID-19 (HOME-COVID-19) survey in Thailand (April 21 — May 4,
2020)*, a total of 4,004 general populations had completed a pilot 30-items COVID-PSS. At this
phase, a 1:1 ratio of participants has randomly analyzed dimensionality of the instrument and test for
scale structure using exploratory factor analysis (EFA cohort: n=2,002) and confirmatory factor
analysis (CFA cohort: n=2,002), respectively. In addition, the nonparametric item responses theory

(IRT) was performed to analyze the unidimensional item sets of The COVID-PSS.

Phase 1V: Psychometric validation
The validity and reliability were performed to verify the psychometric properties of the final
COVID-PSS. The participants were asked to complete the set of convergent validity and anchor-based

questions and divergent validity tools as follows:

Convergent validity and anchor-based tools
(i) Global fear of COVID-19

Participants were asked to rate their maximum of feeling fear of COVID-19 by using a

numerical rating scale (NRS) as it easy to complete and appropriate for all groups of participants. The
global fear of COVID-19 scale of 0 to 10 points, with 0 beings “no fear” and 10 being the “extremely
large fear”. Participants choose the number that best describes their feeling of fear of COVID-109.

(ii) Perceived risk of COVID-19 infection

The perceived dangerousness to COVID-19, one question evaluating the impact of COVID-19

pandemic on overall perceived dangerousness in daily life. It consists of 11-point NRS, which 0 stands

for “no effect” and 10 stands for “extremely large effect”.
S4
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(iii) The Bogardus social distance scale

The Bogardus social distance scale is the cumulative scale—Guttman scale. It has been used to
measure varying degrees of closeness in people towards other members of diverse social, ethnic, or
racial groups.®® Participants were asked to rank order system 1-7 points that they would be willing to

admit a member of the group in question. The seven statements are as follows:

Would you be willing to marry a member of the COVID-19 infected group? (1.0)
Would you be willing to have a member of the COVID-19 infected group as (2.0)
your close personal friend?

Would you be willing to have a member of the COVID-19 infected group as (3.0)
your neighbor?

Would you be willing to have a member of the COVID-19 infected group as (4.0)
your colleague at work?

Would you be willing to have a member of the COVID-19 infected groupasa (5.0)
citizen of your country?

Would you be willing to have a member of the COVID-19 infected group visit  (6.0)
your country as a non-citizen?

Would you be willing to have a member of the COVID-19 infected group be (7.0)
excluded from associating with your country in any way?

Discriminant validity tools

(i) Pain intensity

In relation to pain intensity, it is well established that a measured by an 11-points NRS (0-10)
is applicable for unidimensional assessment pain intensity through evidence from the social sciences,
notably census and surveys, public opinion polls, and pre- and post-marketing research.® Participants
were asked to rate their current pain intensity, with 0 indicate for “no pain” and 10 indicate for “pain
as bad as can imagine”.

(ii) Insomnia severity index (I1SI)

The IS1 is a self-report instrument that recalls the insomnia severity over the last past month. It
consists of a 7-item with including the severity of sleep onset, sleep maintenance, and early morning
awakening problems, sleeps dissatisfaction, interference of sleep difficulties with daytime functioning,
noticeability of sleep problems by others, and distress caused by the sleep difficulties. A 5-point Likert
scale to rate each item, yielding a total score ranging from 0 to 28 (higher scores indicating the
severity of sleep problems).1"18

Furthermore, test-retest reliability was then analysed on the basis of a convenience subset of
409 participants who completed the final COVID-PSS a second time, approximately three-five days
after the first entry.
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Phase V: Meaningful interpretation
The anchor-based methods were used to establish an interpretation of the final COVID-PSS by
classifying severity cutoff scores, which has been recognized as the optimal approach to defined the

meaning of scale as it directly measures the participants’ values and perspectives.!%%

Statistical analyses

Item analysis

Item scores were summarized descriptively with the normality of score distribution assessed by
the skewness and kurtosis tests. To ensure that the scales captured the full range of potential response
within the population and change over time, items that demonstrated a floor or ceiling effect of greater

than 80% were removed.

Exploratory factor analysis (EFA)

To ensure an appropriate use of factor analysis, the Kaiser-Meyer-Olkin (KMQO) measure and
the Bartlett test of sphericity were performed, whereby the KMO values greater than 0.8 and P-value
of Bartlett test less than 0.05 are suggested for sampling adequacy and the suitability of the data for
factor analysis, respectively. For the EFA cohort (n=2,002), we performed an EFA by a principal
factor extraction method to construct a factorial structure and increase the relevance of items. Prior
communalities were estimated and the factor was obliquely rotated using the promax criterion to allow
for factor covariation, and items were treated as continuous variables.

The eigenvalues greater than 1.0 and the scree plot with the number of factors that explained
more than 5% of the variance was used to define the number of factors retained.?*?> To develop a
practical and concise measurement tool, items were considered acceptable and retained if the loading
coefficient was greater than 0.6. Item complexity was ascribed to the factor for which the loading
coefficient was the highest. The item characteristics were reviewed by the panel experts of the
research team to determine item inclusion or exclusion. The included items were named under the
relevant factors structure on the basis of their content. Each unidimensional set of items was identified
by the EFA, then the CFA was used to assess a model fit using the separate dataset (CFA cohort) in

the next step.

Confirmatory factor analysis (CFA)

For the CFA cohort (n=2,002), we then analyzed scale structure using CFA with the maximum
likelihood estimation and by treating items as continuous variables. A CFA was tested how correctly a
hypothesized model according to the factor structure by EFA as described above. The fit indices
(which take into account total sample size) including the root mean square error of approximation

(RMSEA) less than 0.100%324, standardized root mean squared residual (SRMR) less than 0.100%24,
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comparative-fit index (CFI) greater than 0.900%°, and non-normed fit index/Tucker-Lewis Index (TLI)
greater than 0.900%%, were tested to determine the appropriateness of the tested model. The RMSEA is
a parsimony index that assesses the fit between the hypothesized model and the population covariance
matrix.

The CFI and TLI are incremental fit indices that evaluated the independence model with the
hypothesized model. Meanwhile, the SRMR is the residual-based indices of the difference between a
sample and hypothesized variance-covariance matrices. We chose to examine fit indices owing to
when the sample size is large, a y? test for model fit is often significant (model is a poor fit), even
when the model is, in practice, a good fit. Moreover, the coefficient of determination (R-squared) and
item-scale correlations (standardized factor loading), should be at least 0.30 and 0.40, respectively to
establish acceptance of the final structure of the COVID-PSS. Thereafter, the model was reevaluated

by examining the modification indices.

Nonparametric item response theory (IRT) analysis

Once the unidimensional set of items of the COVID-PSS was identified and assessed model fit
by the EFA and CFA, respectively. With regard to the relationship between the latent trait and the
responses to the items, we, therefore, implemented the nonparametric IRT analysis to evaluate the
fundamental assumptions, including unidimensionality, local independence, and monotonicity.
Unidimensionality implies that responses to items are explained by a common latent trait. Local
independence implies that responses to items are independent and all the relationships between the
items are explained by the latent trait. In other words, local independence implies that a strong
redundancy among the items does not indicate. Monotonicity is a key assumption that allows
validating the score as an ordinal measure of the latent trait.?’

The traces of the items, Loevinger’s H coefficients (Hs: if H° less than 0.3, the scale has poor
scalability properties; 0.3 < H® <0.4, the scale is weak; 0.4 < H* <0.5, the scale is medium; and H* 0.5
or more, the scale is strong) and monotonicity assumption criterion (should be less than 80) were
tested to determine the fundamental of nonparametric IRT assumption as described above.?” Taken
together with the CFA, the final decision for the final COVID-PSS items were based on a theoretically

of all psychometric performance.

Validity
Face and content validity

Face and content validity are quantitative measures that are present whether the COVID-PSS
appears to assess the issues relevant to the social stigma toward the COVID-19 infection. This form of
validity was conducted through the comprehensive development of the questionnaire by literature

reviews, public interviews, and expert reviews.
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Convergent validity

Convergent validity describes the degree to which the proposed assessment converges with
other relevant measures. This validity was evaluated using Spearman’s correlation coefficients
between the final COVID-PSS and other instruments as mentioned above, namely—the global fear of
COVID-19, perceived dangerousness to COVID-19, and the Bogardus social distance scale. The
correlation statistics were interpreted as slight (0 to 0.2), fair (>0.2 to 0.4), moderate (>0.4 to 0.6),
substantial (>0.6 to 0.8), and almost perfect (>0.8). Thus, a moderate correlation value was recognized
if the convergent validity was greater than 0.4.

On the basis of the psychosocial effects of the COVID-19 pandemic and impact on public daily
life, we postulated that the final COVID-PSS was more substantially converge with the global fear of
COVID-19, perceived dangerousness to COVID-19, and the Bogardus social distance scale than other
instruments. Additionally, multiple linear regression was used to confirm the linearity of the
association between the COVID-PSS summary scores as well as its’ subscale and the global fear of
COVID-19, perceived dangerousness to COVID-19, and the Bogardus social distance scale.

Discriminant validity

With regard to discriminant validity, non-significant, or slight correlation statistic (0 to 0.2)
was expected between the final COVID-PSS and specific tools. To establish the discriminant validity,
we estimated the bivariate correlation between the final COVID-PSS and the pain intensity scale, and
the ISI. We hypothesised there would be non-significant to fair correlation for the COVID-PSS scores

and the pain intensity scale and the ISI scale.

Reliability

An internal consistency (Cronbach’s a coefficient) was calculated for each factor of the final
COVID-PSS as well as the entire of the COVID-PSS instrument to determine internal consistency
reliability and the degree to which every item in a scale measures the same construct. The values of at
least 0.70 indicated acceptable reliability of the questionnaire. The item-total correlations between
0.20 and 0.80 were also considerable acceptable.?

Test-retest reliability was assessed by the intraclass correlation coefficients (ICCs) between the
first and second entry (3-5 days later), in which indicated as slight (<0.2), fair (>0.2 to 0.4), moderate
(>0.4 to 0.6), substantial (>0.6 to 0.8), and almost perfect (>0.8).

Anchor-based methods
The final COVID-PSS was used to measure the degree of social stigma toward the COVID-19
infection against three sets of participant-assessed anchor questions, including the global fear of

COVID-19, perceived dangerousness to COVID-19, and the Bogardus social distance scale. The
S8
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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 was calculated for each set of
possible severity strata. The « coefficient of 0-0.2 was indicated as slight agreement, greater 0.2-0.4
fair, greater 0.4-0.6 moderate, greater 0.6-0.8 substantial, and greater 0.8 almost perfect agreement.
The precision of the area under the receiver operating characteristic curve (AuROC) method was used
to assess optimal COVID-PSS cutoff scores. The AUROC of greater 0.90 were considered as
excellent, 0.80-0.89 good, 0.70-0.79 fair, less than 0.70 poor, and less than 0.60 fails.?® Sensitivity and
specificity with the corresponding 95% confidence intervals (Cls) were also estimated. The optimal k
value together with the AUROC performance was adopted as the best banding for the final COVID-
PSS.

The severity and psychosocial effects of the COVID-19 pandemic were defined for a practical
application using the AUROC curves plots of three banding systems: no/minimal-, moderate-, and
high-social stigma towards COVID-19 infection. To construct the AUROC curves and banding the
specific tools for the anchor-based approach, the NRS—11-points the global fear of COVID-19 and
the perceived dangerousness to COVID-19 was classified into no/minimal (0-3 points), moderate (4-6
points), and severe (7-10 points). Likewise, the Bogardus social distance scale was classified as
no/minimal (1.0), moderate (2.0-3.4), and high (4.0-7.0). Based on the practicability indices, the final
COVID-PSS cutoff scores were rounded to zero decimal places. The AUROC analyses of the
dichotomization points were determined by using the entire cohort for each cutoff score. For instance,
to determine the cutoff for high-social stigma towards COVID-19 infection, the results from

severe/high effect of anchor questions were analyzed against all others.
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Variable Included (n=4,004)  Excluded (n=318) P Value
Age, year (mean = SD; range) 29.1£10.8; (18 -79) 29.4+7.5; (18 -59) 0.622
Sexual identity
Male 1,231 (30.7) 80 (25.2) 0.093
Female 2,619 (65.4) 227 (71.4)
Others 154 (3.9) 11 (3.5)
Marital status
Single 3,208 (80.1) 239 (75.2) 0.087
Married/domestic partnership 693 (17.3) 67 (21.1)
Divorced/widowed/separated 103 (2.6) 12 (3.4)
Education level
Iliterate/primary school/junior high 127 (3.2) 8 (2.5) 0.067
school
Senior high school/diploma/high 1,893 (47.3) 131 (41.2)
vocational
Bachelor’s degree/higher education 1,984 (49.6) 179 (56.3)
Religion
Irreligion 375 (9.4) 29 (9.1) 0.885
Buddhist/Christian/Muslim/Others 3,629 (90.6) 289 (90.9)
Occupation
Unemployed/retired 391 (9.8) 28 (8.8) 0.176
Employed 2,024 (50.5) 178 (56.0)
College student 1,589 (39.7) 112 (35.2)
Living status
Alone 576 (14.4) 54 (17.0) 0.077
With family 3,164 (79.0) 235 (73.9)
With others 264 (6.6) 29 (9.1)
Person income, Baht/month
<10,000 1,905 (47.6) 141 (44.3) 0.254
10,001 — 20,000 1,054 (26.3) 81 (25.5)
>20,000 1,045 (26.1) 96 (30.2)
History of mental illness 359 (9.0) 36 (11.3) 0.161
History of Chronic NCDf 599 (15.0) 42 (13.2) 0.397
Quarantine status
Never 1,781 (44.5) 149 (46.9) 0.687
Past 1,575 (39.3) 118 (37.1)
Current 648 (16.2) 51 (16.0)

Data are expressed as the frequency (percentage) of patients, unless otherwise indicated.

"To includes diabetes mellitus, hypertension, dyslipidemia, stroke and heart disease, chronic kidney

disease, chronic lung disease, and cancer.

Abbreviations: COVID-19, coronavirus disease-2019; SD, standard deviation.
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; Table S2 Descriptive Statistics and Item-Total Correlations: 30-Item Pilot COVID-PSS (n=4,004)
3 Item Mean (SD) Median Ceiling Floor Skewness Kurtosis  Corrected
4 (Min-Max) Effect (%) Effect (%) ITC
2 Q1 2.5 (1.2) 2(1-5) 6.7% 24.8% 0.37 2.30 0.30
- Q2 2.2 (1.1) 2(1-5) 4.7% 32.6% 0.67 2.67 0.46
8 Q3 1.9 (1.0 2(1-5) 2.0% 45.9% 0.99 3.35 0.50
9 Q4 3.1(1.3) 3(1-5) 16.3% 13.2% -0.10 2.00 0.38
}‘1’ Q5 2.8(1.3)  3(1-5) 12.1% 18.8% 0.11 2.01 0.44
12 Q6 1.8 (1.1) 1(1-5) 3.0% 54.8% 1.23 3.67 0.64
13 Q7 1.7 (0.9) 1(1-5) 1.3% 56.9% 1.34 4.36 0.51
14 Q8 2.7 (1.3) 3(1-5) 11.2% 20.4% 0.23 1.06 0.50
] 2 Q9 19(11) 2(1-5) 3.3% 50.0% 1.11 3.46 0.62
17 Q10 2.0(1.1) 2(1-5) 3.5% 42.1% 0.98 3.35 0.63
18 Q11 1.4 (0.8) 1(1-5) 1.0% 71.4% 2.07 7.29 0.66
19 Q12 1.5(0.9) 1(1-5) 1.6% 67.2% 1.80 5.83 0.62
2 Qs 26(12)  3(1-5) 10.1% 16.8% 0.24 2.24 0.46
22 Q14 2.3(1.1) 2(1-5) 4.4% 29.5% 0.56 2.57 0.51
23 Q15 1.4 (0.8) 1(1-5) 0.7% 74.4% 2.12 7.35 0.62
;‘5‘ Q16 1.3(0.8) 1(1-5) 1.3% 80.6% 2.66 10.14 0.39
% Q17 1.3(0.8) 1(1-5) 1.0% 78.8% 2.46 9.02 0.41
27 Q18 2.3(1.4) 2(1-5) 9.4% 43.0% 0.62 2.09 0.21
28 Q19 1.8(1.2) 1(1-5) 5.0% 57.7% 1.40 3.97 0.26
§3 Q20 23(13) 2(1-5) 9.4% 38.2% 0.68 2.28 0.20
31 Q21 1.9(1.1) 2(1-5) 2.6% 47.6% 0.99 3.18 0.26
32 Q22 25(1.1) 3(1-5) 4.1% 23.6% 0.20 2.33 0.17
33 Q23 2.7(1.2) 3(1-5) 8.6% 22.4% 0.18 2.14 0.25
2‘5‘ Q24 1.5(0.9) 1(1-5) 1.6% 68.3% 1.90 6.41 0.47
36 Q25 2.0(1.1) 2(1-5) 4.9% 40.7% 0.96 3.28 0.37
37 Q26 2.2 (1.3) 2(1-5) 10.5% 40.2% 0.81 2.50 0.29
38 Q27 2.6 (1.2) 3(1-5) 6.9% 21.4% 0.34 2.38 0.40
zg Q28 1.9(1.1) 1(1-5) 4.0% 51.1% 1.21 3.71 0.50
41 Q29 1.3(0.7) 1(1-5) 0.8% 82.3% 2.87 11.94 0.51
42 Q30 1.2 (0.6) 1(1-5) 1.0% 86.4% 3.40 15.53 0.46
ji Noted: Boldfaced items indicate findings of floor effect or ceiling effect of >80%.
45 Abbreviations: COVID-PSS, coronavirus disease 2019-public stigma scale; ITC, item-total
46 correlation; SD, standard deviation.
47
48
49
50
51
52
53
54
55
56
57
58
59
60
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Table S3 Exploratory Factor Analysis of the 15-1tem Prototype COVID-PSS (n=2,002)
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Item Description of Item

Factor Loadings®

Communality

Factor 1 Factor 2 Factor 3 Value
Q1 0.66 0.01 -0.17 0.40
Q2 0.74 0.16 -0.18 0.62
Q4 0.88 -0.23 0.12 0.69
Q5 0.79 -0.07 0.11 0.64
Q6 0.21 0.61 0.14 0.54
Q7 0.24 0.62 -0.11 0.40
Q8 0.17 0.08 0.66 0.55
Q9 0.10 0.61 0.18 0.58
Q10 0.17 0.65 0.07 0.57
Q11 -0.14 0.91 0.02 0.73
Q12 -0.05 0.85 -0.06 0.65
Q13 -0.04 0.01 0.87 0.75
Q14 -0.05 0.10 0.79 0.67
Q15 -0.17 0.88 0.01 0.66
Q27 0.02 -0.07 0.78 0.59
Percentage of the variance 26.2 32.5 23.3 Total variance

82.0

"The extraction method was principle component analysis, with the rotation method by oblique,

promax rotation. Items load on the assigned factor loadings >0.6 are highlighted.
Abbreviations: COVID-PSS, coronavirus disease 2019-public stigma scale.
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; Table S4 Confirmatory Factor Analysis of the Prototype COVID-PSS (n=2,002) 2
3 Factor No. of items Threshold for acceptable fit % Model fit
4 CFI TLI RMSEA SRMI R-Squared
2 (>0.9) (>0.9) (<0.1[909% CIJ) (<0.1)3  (>0.30)
7 Stereotype 4 items (Q1, Q2, Q4, Q5) 0.883 0.650 0.252 (0.226 — 0.278) 0.061 § Q1:O.1_9, Unacceptable
8 € otherwise >0.30
9 3 items (Q2, Q4, Q5) 1.000 1.000 <0.001 (<0.001—<0.001) <0.00E All >0.30 Acceptable/Good
1? Prejudice 7 items (Q6, Q7, Q9, Q10, Q11, Q12, 0.944  0.916 0.108;0.098 - 0.118 0.0353 All >0.30 Unacceptable
Q15) o
12 ]
13 3 items (Q6, Q9, Q10) 1.000 1.000 <0.001; <0.001 -<0.001  <0.008 All >0.30 Acceptable/Good
14 Fear 4 items (Q8, Q13, Q14, Q27) 0.993 0.980 0.068; 0.043 — 0.096 0.0138 Al >0.30 Acceptable/Good
12 Three- 15 items (Q1, Q2, Q4, Q5, Q6, Q7, Q8, 0.879 0.853  0.094; 0.091 - 0.097 0.0653 Q1=0.22 Unacceptable
17 dimensional Q9, Q10, Q11, Q12, Q13, Q14, Q15, ‘§ otherwise >0.30
18 model Q27) >
19 10 items (Q2, Q4, Q5, Q6, Q8, Q9, 0.931 0.903  0.091; 0.084 — 0.098 0.054?1 All >0.30 Acceptable
20 Q10, Q13, Q14, Q27) 3
;; Abbreviations: CFI, comparative-fit index; Cl, confidence interval; COVID-PSS coronavirus disease 2019-publicsstigma scale; RMSEA, root mean
23 square error of approximation; SRMR, standardized root mean squared residual; TLI, Tucker-Lewis Index. g,
24 2
25 S
26 o
27 >
28 =
29 ©
30 o
31 N
32 o
<
33 Q
34 2
35 5
36 3
37 a
38 3
39 N
40 8
41 2
42 S
ji For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml 13
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Table S5 Results of Nonparametric Item Response Theory Analysis of the Final 10-1tem COVI-PSS

(n=4,004)
Item Loevinger’s H Z-statistics P-Value Monotonicity Assumption
Coefficients (H%)f (Criterion <80)
Subscale: Stereotype
Item 1: (Q2) 0.50 41.31 <0.001 -10
Item 2: (Q4) 0.59 49.71 <0.001 -15
Item 3: (Q5) 0.58 48.18 <0.001 -14
Subscale: Prejudice
Item 4: (Q6) 0.55 47.03 <0.001 -13
Item 5: (Q9) 0.56 48.84 <0.001 -13
Item 6: (Q10) 0.53 45.34 <0.001 34
Subscale: Fear
Item 7: (Q8) 0.48 49.68 <0.001 9
Item 8: (Q13) 0.61 62.71 <0.001 1
Item 9: (Q14) 0.58 58.28 <0.001 -14
Item 10: (Q27) 0.51 52.40 <0.001 3

"Loevinger’s H Coefficients indicates that, if H® <0.3, the scale has poor scalability properties; 0.3 <
H® <0.4, the scale is weak; 0.4 < H° <0.5, the scale is medium; and H® >0.5, the scale is strong.

Abbreviations: COVID-PSS, coronavirus disease 2019-public stigma scale.
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Table S6 Correlation Among the Final 10-1tem COVID-PSS Subscales (n=4,004)"

COVID-PSS Mean (SD) Median Correlation (95% CI)

Subscales (Min-Max)  Stereotype Prejudice Fear

Stereotype 8.2 (3.0) 8 (3-15) 1.00
Prejudice 5.7 (2.7) 5(3-15) 0.53(0.51-0.55) 1.00
Fear 10.4 (3.8) 10(4-20) 0.35(0.32-0.38) 0.52(0.50-0.54) 1.00

*Spearman rank correlation test, all P-value <0.001.
Abbreviations: ClI, confidence interval; COVID-PSS, coronavirus disease 2019-public stigma scale;
SD, standard deviation.
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Table S7 Multiple Lineal Regression Analyses Examining Association of the Final 10-Item COVID-PSS with Fegr of COVID-19, Perceived Risk of
COVID-19 Infection, and Social Distance Scale (n=4,004)" ,\,
COVID-PSS Global Fear of COVID-19 Perceived risk of COVID-19 Infection §OC|aI Distance Scale

Coefficient B P-Value R? Coefficient B P-Value R? Goefficient B P-Value R?

(95% ClI) (95% ClI) £95% CI)
Subscale: stereotype 0.18 (0.16 — 0.20) <0.001 0.12 0.27 (0.25-0.29) <0.001 0.16 @.07 (0.06 —0.08) <0.001 0.06
Subscale: prejudice  0.32 (0.30 — 0.34) <0.001 0.23 0.47 (0.45 - 0.49) <0.001 0.33 9.18 (0.17 - 0.20) <0.001 0.20
Subscale: fear 0.41 (0.40 - 0.41) <0.001 0.71 0.52 (0.52 - 0.53) <0.001 0.84 §.17 (0.16 - 0.18) <0.001 0.36
Summary score 0.17 (0.16 — 0.17) <0.001 0.49 0.23 (0.22 — 0.24) <0.001 0.65 'Q 08 (0.07 —0.08) <0.001 0.29

"Adjusted for age, sexuality identity, marital status, education level, religion, occupation, living status, personal mome history of mental illness, history

of chronic non-communicable disease, quarantine status.

Abbreviations: ClI, confidence interval; COVID-PSS, coronavirus disease 2019-public stigma scale.
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; Table S8 Number of Participants with Each COVID-PSS Score and Corresponding to Anchor-Based
3 Questions: Global Fear of COVID-19

4 COVID- Participant Global Fear of COVID-19

5 PSS Total No. of Participant Mean Median Mode
? Score No/minimal Moderate  Severe (SD) (min-max)

8 (0-3 Points)  (4-6 Points)  (7-10 Points)

9 10 90 26 64 0 4.2 (1.4) 4(2-6) 4
10 11 55 19 29 7 4.4 (1.6) 4(2-7) 4
11 12 62 15 42 5 4.5 (1.4) 4(1-7) 4
12 13 67 11 51 5 4.6 (1.4) 5(1-7) 4
1 j 14 94 22 66 6 46(15  5(1-8) 4
15 15 124 17 86 21 5.1 (1.4) 5(2-8) 5
16 16 149 18 100 31 5.2 (1.4) 5(2-8) 5
17 17 161 19 113 29 5.2 (1.4) 5(1-8) 5
18 18 181 22 111 48 5.4 (1.4) 6(2-9) 6
19 19 206 5 142 59 5.9 (1.3) 6(3-9) 6
;‘1) 20 196 10 123 63 59(14) 6(2-9) 6
% 21 197 5 120 72 6.1 (1.4) 6(2-10) 6
23 22 221 3 125 93 6.3 (1.5) 6(2-10) 6
24 23 177 2 08 77 6.2 (1.3) 6(3-10) 7
25 24 197 2 82 113 6.6 (1.4) 7(3-10) 7
26 25 170 2 64 104 6.9 (1.4) 7(3-10) 7
;; 26 160 0 47 113 71(14)  7(4-10 7
29 27 161 0 49 112 7.3(1.4) 7(4-10) 7
30 28 179 1 47 131 7.2 (1.4) 7(3-10) 7
31 29 188 1 43 144 7.5 (1.4) 8(3-10) 8
32 30 192 0 45 147 7.4 (1.3) 7(4-10) 7
33 31 110 0 10 100 80(12) 8(4-10) 9
g;‘ 32 107 0 10 97 81(13) 8(4-10) 8
36 33 89 0 12 77 8.0 (1.3) 8(4-10) 9
37 34 86 0 4 82 8.4 (1.1) 8(6-10) 9
38 35 57 0 3 54 8.6 (1.1) 9(6-10) 9
39 36 64 0 3 61 8.5 (1.1) 9(5-10) 9
j? 37 49 0 2 47 8.6(1.0) 9(6-10) 9
e 38 45 0 0 45 9.0 (0.8) 9(8—-10) 9
43 39 35 0 4 31 8.8 (1.3) 9(5-10) 9
44 40 41 0 3 38 8.9 (1.3) 9(4-10) 9
45 41 21 0 0 21 9.1 (0.8) 9(7-10) 9
46 42 20 0 0 20 8.8 (1.0) 9(7-10) 9
j; 43 8 0 0 8 94(05  9(9-10) 9
49 44 13 0 0 13 9.6 (0.5) 10(9-10) 10
50 45 4 0 0 4 9.5 (0.6) 9(9-10) 9
51 46 13 0 0 13 9.1 (0.8) 9(8—-10) 9
52 47 5 0 0 5 9.2 (0.4) 9(9-10) 9
53 48 5 0 0 5 8.6 (0.5) 9(8-9) 9
g‘s‘ 49 NA NA NA NA NA NA NA
6 50 5 0 0 5 9.4 (0.5) 9(9-10) 9
57 Abbreviations: COVID-19, coronavirus disease 2019; COVID-PSS, coronavirus disease 2019-public stigma
58 scale; NA, not applicable.

59
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Table S8 Number of Participants with Each COVID-PSS Score and Corresponding to Anchor-Based
Questions: Perceived Dangerousness to COVID-19 (Continued)

COVID- Participant Perceived Risk of COVID-19 Infection
PSS Total No. of Participant Mean Median Mode
Score No/minimal Moderate  Severe (SD) (min-max)

(0-3 Points)  (4-6 Points)  (7-10 Points)
10 90 90 0 0 2 (NA) 2(2-2) 2
11 55 55 0 0 2.2(0.4) 2(2-3) 2
12 62 58 4 0 2.4 (0.6) 2(2-4) 2
13 67 48 19 0 3.0(0.9) 3(2-5) 3
14 94 65 29 0 3.0(1.0) 3(2-6) 2
15 124 66 57 1 35(1.1) 3(2-7) 3
16 149 78 68 3 35(1.2) 3(2-8) 4
17 161 69 92 0 3.7(1L.2) 4(2-6) 4
18 181 55 116 10 41(14)  4(2-10) 4
19 206 48 146 12 4.3 (1.3) 4(2-7) 4
20 196 36 143 17 4.6 (1.4) 4 (2-10) 4
21 197 22 155 20 49 (1.3) 52-9) 5
22 221 23 172 26 50(1.4) 5(2-10) 5
23 177 9 130 38 5.5(1.5) 5(2-10) 5
24 197 16 140 41 5.5(1.6) 5(2-10) 5
25 170 17 104 49 5.6 (1.6) 6 (2—10) 5
26 160 5 95 60 6.1 (1.4) 6 (2-10) 6
27 161 2 86 73 6.4 (1.4) 6 (2-10) 6
28 179 0 100 79 6.4 (1.4) 6 (4 -10) 6
29 188 2 80 106 6.8 (1.4) 7(3-10) 7
30 192 1 112 79 6.5(1.1) 6 (3-10) 6
31 110 0 41 69 7.0 (1.3) 7 (4-10) 8
32 107 0 29 78 7.4 (1.4) 7(4-10) 8
33 89 2 31 56 7.1(1.6) 7(3-10) 7
34 86 0 25 61 7.6 (1.4) 8 (5-10) 6
35 57 0 6 51 8.1(1.3) 8 (5-10) 6
36 64 0 9 55 8.2(1.3) 8 (5-10) 8
37 49 0 4 45 8.3(1.2) 8 (5-10) 8
38 45 0 2 43 8.7 (1.2) 8 (6 -10) 10
39 35 0 0 35 9.1 (0.9) 9(7-10) 10
40 41 0 1 40 8.7 (1.1) 9 (6 —10) 10
41 21 0 0 21 9.2 (1.0 10 (7 - 10) 10
42 20 0 0 20 9.4 (0.9) 10 (8 - 10) 10
43 8 0 0 8 9.6 (0.5) 10 (9 - 10) 10
44 13 0 0 13 9.8 (0.6) 10 (8 - 10) 10
45 4 0 0 4 10 (NA) 10 (10-10) 10
46 13 0 1 12 9.4 (1.3) 10 (6 — 10) 10
47 5 0 0 5 9.2(1.1) 10 (8 - 10) 10
48 5 0 0 5 9.6 (0.5) 10 (9 -10) 10
49 NA NA NA NA NA NA NA
50 5 0 0 5 10 (NA) 10 (10-10) 10

Abbreviations: COVID-19, coronavirus disease 2019; COVID-PSS, coronavirus disease 2019-public stigma
scale; NA, not applicable.
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Table S8 Number of Participants with Each COVID-PSS Score and Corresponding to Anchor-Based

BMJ Open

Questions: Social Distance Scale (Continued)

COVID- Participant Social Distance Scale
PSS Total No. of Participant Mean Median Mode
Score No/Low Moderate  High (SD) (min-max)

(1 Points) (2-3 Points)  (4-7 Points)
10 90 44 45 1 1.7 (0.8) 2(1-4) 1
11 55 17 37 1 1.9(0.7) 2(1-4) 2
12 62 21 38 3 1.8 (0.7) 2(1-4) 2
13 67 16 47 4 2.0(0.8) 2(1-5) 2
14 94 23 64 7 2.0(0.8) 2(1-4) 2
15 124 19 99 6 2.1(0.7) 2(1-4) 2
16 149 27 116 6 2.1(0.7) 2(1-4) 2
17 161 31 122 8 2.1(0.8) 2(1-4) 2
18 181 24 139 18 2.3(0.8) 2(1-5) 2
19 206 10 172 24 2.5(0.8) 2(1-5) 2
20 196 15 163 18 2.4 (0.8) 2(1-5) 2
21 197 15 148 34 2.6 (0.9) 3(1-6) 2
22 221 15 158 48 2.7 (0.9) 3(1-5) 2
23 177 20 121 36 2.6 (1.0) 2(1-5) 2
24 197 8 134 55 2.8(0.9) 3(1-5) 2
25 170 2 128 40 2.9 (0.9) 3(1-6) 2
26 160 4 107 49 3.0(0.9) 3(1-5) 3
27 161 3 99 59 3.0(0.9) 3(1-6) 4
28 179 6 111 62 3.0(1.0) 31-7) 2
29 188 5 127 56 3.0(1.0) 31-7) 3
30 192 4 77 111 3.4(1.0) 4(1-6) 4
31 110 4 59 47 3.2 (1.1) 3(1-6) 3
32 107 2 47 58 3.6(1.1) 4(1-6) 4
33 89 0 49 40 3.4(1.1) 3(2-7) 3/2
34 86 5 44 37 3.3(1.2) 3(1-6) 3
35 57 0 25 32 3.6(1.1) 4(2-6) 4
36 64 1 32 31 3.3(0.8) 3(1-5) 4
37 49 0 24 25 3.6 (1.0 4(2-6) 3/4
38 45 0 13 32 4.0(1.1) 4(2-6) 4
39 35 0 11 24 3.8(0.9) 4(2-6) 4
40 41 1 18 22 3.8(1.3) 4(1-6) 3
41 21 0 4 17 4.2 (1.1) 4(2-7) 4
42 20 1 8 11 3.8(1.3) 4(1-7) 3
43 8 0 1 3 4.2 (0.7) 4(3-5) 4
44 13 0 0 13 5.1(0.9) 5@-7) 5
45 4 0 0 4 5.0 (NA) 5(5-5) 5
46 13 0 2 11 4.6 (1.0 5(3-6) 4/5
47 5 0 3 2 3.6 (0.9) 3(3-5) 3
48 5 0 0 5 5.0 (NA) 5(-5) 5
49 NA NA NA NA NA NA NA
50 5 0 0 5 5.6 (0.9) 6 (4-6) 6

Abbreviations: COVID-19, coronavirus disease 2019; COVID-PSS, coronavirus disease 2019-public stigma
scale; NA, not applicable.
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Table S9 Proposed Sets of COVID-PSS Severity Bands 2
Possible COVID- Cutoff Scores Kappa Coefficient of Agreement with the An@\or-Based Questions (95% CI)
PSS Bandings’ No/minimal Moderate High Global Fear of COVID-19 Perceived Risk dff Social Distance Scale

COVID-19 Infegion

Set A <14 15-25 >26 0.40 (0.37 - 0.42) 0.45(0.42 - 0.47% 0.28 (0.25 - 0.30)
Set B <14 15-26 >27 0.37 (0.35-0.39) 0.46 (0.43 — 0.48§ 0.29 (0.26 — 0.31)
SetC <14 15-27 >28 0.35(0.32-0.37) 0.46 (0.43 -0.48 0.28 (0.26 — 0.31)
Set D <14 15-28 >29 0.32 (0.29 - 0.34) 0.46 (0.43 -0.48 0.28 (0.26 — 0.31)
Set E <14 15-29 >30 0.28 (0.26 — 0.30) 0.44 (0.41 - 0.46), 0.29 (0.26 - 0.32)
SetF <15 16-25 >26 0.38 (0.36 — 0.40) 0.46 (0.44 — 0.48§ 0.27 (0.24 - 0.29)
Set G <15 16-26 >27 0.35(0.33-0.38) 0.47 (0.44 — 0.49% 0.27 (0.24 - 0.30)
Set H <15 16-27 >28 0.33(0.31-0.35) 0.47 (0.44 - 0.49% 0.27 (0.24 - 0.30)
Set | <15 16-28 >29 0.30 (0.28 - 0.32) 0.47 (0.44 — 0.49§ 0.27 (0.24 - 0.30)
SetJ <15 16-29 >30 0.26 (0.24 —0.29) 0.45(0.42 - 0.48;3 0.28 (0.25-0.31)
Set K <16 17-25 >26 0.36 (0.34 — 0.38) 0.47 (0.45 - 0.50% 0.25 (0.23 - 0.28)
Set L <16 17-26 >27 0.34 (0.31-0.36) 0.48 (0.46 - 0.51% 0.26 (0.23 - 0.28)
Set M <16 17-27 >28 0.31 (0.29 - 0.34) 0.48 (0.46 — 0.513 0.26 (0.23 - 0.28)
Set N <16 17-28 >29 0.28 (0.26 — 0.31) 0.48 (0.46 — 0.51% 0.26 (0.23 - 0.28)
Set O <16 17-29 >30 0.25(0.23 -0.27) 0.46 (0.44 — 0.49% 0.27 (0.24 - 0.29)
Set P <17 18-25 >26 0.34 (0.31-0.36) 0.48 (0.45 — 0.502 0.25(0.22 - 0.27)
Set Q <17 19-26 >27 0.31 (0.29-0.34) 0.48 (0.46 - 0.51} 0.25 (0.22 - 0.27)
SetR <17 19-27 >28 0.29 (0.27 - 0.31) 0.48 (0.46 — 0.51% 0.25(0.22 - 0.27)
Set S <17 19-28 >29 0.26 (0.24 - 0.29) 0.48 (0.46 — 0.51% 0.25(0.22 - 0.27)
SetT <17 19-29 >30 0.23 (0.21 - 0.25) 0.46 (0.44 — 0.498 0.25 (0.23 - 0.28)
Set U <18 19-25 >26 0.32 (0.30-0.34) 0.46 (0.44 - 0.49§ 0.23 (0.21 - 0.25)
SetV <18 19-26 >27 0.30 (0.27 - 0.32) 0.47 (0.45—-0.49% 0.23 (0.21 - 0.26)
Set W <18 19-27 >28 0.28 (0.25-0.30) 0.47 (0.45 — 0.50§3 0.23 (0.21 - 0.26)
Set X <18 19-28 >29 0.25(0.23 - 0.27) 0.47 (0.45 — 0.50% 0.23 (0.20 - 0.25)
SetY <18 19-29 >30 0.22 (0.19-0.24) 0.45(0.43 - 0.48$ 0.24 (0.21 - 0.26)

"The final COVID-PSS severity band is highlighted. g

Abbreviations: ClI, confidence intervals; COVID-19, coronavirus disease 2019; COVID-PSS, coronavirus diseas?OlQ-public stigma scale.
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Table S10 Possible Set of COVID-PSS Scores and Interpretation Using Participant-Based Anchors

0-0202-uadofwic

Possible COVID-
PSS Bandings'

Cutoff Scores

Impact on Global Fear of COVID-19: AuROTE (95% CI)

No/minimal

Moderate  High

No/minimal (0-3 Points)

Moderate (4-6 P{ints)

Severe (7-10 Points)

Set A
Set B
SetC
Set D
SetE
Set F
Set G
SetH
Set |
Set J
Set K
Set L
Set M
SetN
Set O
Set P
SetQ
SetR
Set S
SetT
Set U
SetV
Set W
Set X
SetY

<14
<14
<14
<14
<14
<15
<15
<15
<15
<15
<16
<16
<16
<16
<16
<17
<17
<17
<17
<17
<18
<18
<18
<18
<18

15-25
15-26
15-27
15-28
15-29
16-25
16-26
16-27
16-28
16-29
17-25
17-26
17-27
17-28
17-29
18-25
19-26
19-27
19-28
19-29
19-25
19-26
19-27
19-28
19-29

>26
>27
>28
>29
>30
>26
>27
>28
>29
>30
>26
>27
>28
>29
>30
>26
>27
>28
>29
>30
>26
>27
>28
>29
>30

0.70 (0.66 — 0.73)
0.70 (0.66 — 0.73)
0.70 (0.66 — 0.73)
0.70 (0.66 — 0.73)
0.70 (0.66 — 0.73)
0.72 (0.69 — 0.76)
0.72 (0.69 — 0.76)
0.72 (0.69 — 0.76)
0.72 (0.69 — 0.76)
0.72 (0.69 — 0.76)
0.75 (0.72 — 0.79)
0.75 (0.72 — 0.79)
0.75 (0.72 — 0.79)
0.75 (0.72 — 0.79)
0.75 (0.72 — 0.79)
0.78 (0.75 — 0.81)
0.78 (0.75 — 0.81)
0.78 (0.75 — 0.81)
0.78 (0.75 — 0.81)
0.78 (0.75 — 0.81)
0.82 (0.79 — 0.84)
0.82 (0.79 — 0.84)
0.82 (0.79 — 0.84)
0.82 (0.79 — 0.84)
0.82 (0.79 — 0.84)

0.67 (0.65 — 0.68)
0.66 (0.64 — 0.69)
0.65 (0.63 - 0.66)
0.63 (0.62 - 0.6%)
0.61 (0.60 - 0.68)
0.65 (0.63 - 0.66)
0.64 (0.62 — 0.65)
0.63 (0.61 - 0.68)
0.61 (0.60 - 0.68)
0.59 (0.58 - 0.6%)
0.63 (0.62 — 0.65)
0.62 (0.60 - 0.63)
0.61 (0.59 — 0.62)
0.59 (0.58 — 0.6%)
0.58 (0.56 — 0.5§)
0.61 (0.59 — 0.62)
0.60 (0.58 - 0.69)
0.59 (0.57 — 0.6§)
0.57 (0.56 — 0.58)
0.55 (0.54 — 0.533
0.59 (0.57 - 0.6
0.58 (0.56 — 0.58)
0.57 (0.55 — 0.58)
0.55 (0.54 — 0.5%)

0.75 (0.74 — 0.76)
0.74 (0.72 - 0.75)
0.72 (0.71 - 0.74)
0.70 (0.69 — 0.72)
0.68 (0.67 — 0.69)
0.75 (0.74 — 0.76)
0.74 (0.72 — 0.75)
0.72 (0.71 - 0.74)
0.70 (0.69 — 0.72)
0.68 (0.67 — 0.69)
0.75 (0.74 — 0.76)
0.74 (0.72 — 0.75)
0.72 (0.71 - 0.74)
0.70 (0.69 — 0.72)
0.68 (0.67 — 0.69)
0.75 (0.74 — 0.76)
0.74 (0.72 - 0.75)
0.72 (0.71 - 0.74)
0.70 (0.69 — 0.72)
0.68 (0.67 — 0.69)
0.75 (0.74 — 0.76)
0.74 (0.72 — 0.75)
0.72 (0.71 - 0.74)
0.70 (0.69 — 0.72)
0.68 (0.67 — 0.69)

"The final COVID-PSS severity band is highlighted.
Abbreviations: AUROC, area under receiver operating characteristic curve; Cls, confidence intervals; COVID-19
PSS, coronavirus disease 2019-public stigma scale.
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[¢))

"1ybuAdoo /(arpa:l:)

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

oronavirus disease 2019; COVID-

S21


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

Z0z-uadolwic

Table S10 Possible Set of COVID-PSS Scores and Interpretation Using Participant-Based Anchors (Continued) Z

Page 52 of 65

Possible COVID-
PSS Bandings'

Cutoff Scores

Impact on Perceived Risk of COVID-19 Infe@ion: AUROC (95% CI)

No/minimal

Moderate  High

No/minimal (0-3 Points)

Moderate (4-6 P{ints)

Severe (7-10 Points)

Set A
Set B
SetC
Set D
SetE
Set F
Set G
SetH
Set |
Set J
Set K
Set L
Set M
SetN
Set O
Set P
SetQ
SetR
Set S
SetT
Set U
SetV
Set W
Set X
SetY

<14
<14
<14
<14
<14
<15
<15
<15
<15
<15
<16
<16
<16
<16
<16
<17
<17
<17
<17
<17
<18
<18
<18
<18
<18

15-25
15-26
15-27
15-28
15-29
16-25
16-26
16-27
16-28
16-29
17-25
17-26
17-27
17-28
17-29
18-25
19-26
19-27
19-28
19-29
19-25
19-26
19-27
19-28
19-29

>26
>27
>28
>29
>30
>26
>27
>28
>29
>30
>26
>27
>28
>29
>30
>26
>27
>28
>29
>30
>26
>27
>28
>29
>30

0.70 (0.68 — 0.72)
0.70 (0.68 — 0.72)
0.70 (0.68 — 0.72)
0.70 (0.68 — 0.72)
0.70 (0.68 — 0.72)
0.73 (0.71 — 0.75)
0.73 (0.71 — 0.75)
0.73(0.71 - 0.75)
0.73 (0.71 — 0.75)
0.73 (0.71 — 0.75)
0.77 (0.75 — 0.79)
0.77 (0.75 — 0.79)
0.77 (0.75 — 0.79)
0.77 (0.75 - 0.79)
0.77 (0.75 — 0.79)
0.80 (0.79 — 0.82)
0.80 (0.78 — 0.82)
0.80 (0.79 — 0.82)
0.80 (0.79 — 0.82)
0.80 (0.79 — 0.82)
0.82 (0.80 — 0.84)
0.82 (0.80 — 0.84)
0.82 (0.80 — 0.84)
0.82 (0.80 — 0.84)
0.82 (0.80 — 0.84)

0.67 (0.65 — 0.68)
0.68 (0.66 — 0.69)
0.68 (0.66 - 0.6§)
0.68 (0.67 - 0.76)
0.68 (0.66 — 0.68
0.67 (0.66 — 0.68)
0.68 (0.66 — 0.69)
0.68 (0.67 - 0.7§)
0.69 (0.67 - 0.76)
0.68 (0.67 - 0.69)
0.67 (0.66 — 0.69)
0.68 (0.67 - 0.7§)
0.68 (0.67 —0.78)
0.69 (0.67 — 0.78)
0.68 (0.67 — 0.7§)
0.67 (0.65 — 0.68)
0.68 (0.66 — 0.69)
0.68 (0.66 — 0.6§)
0.68 (0.67 — 0.78)
0.68 (0.66 — 0.69:?
0.65 (0.64 - 0.68
0.66 (0.65 — 0.68)
0.67 (0.65 — 0.68)
0.67 (0.66 — 0.69)

0.80 (0.78 — 0.81)
0.80 (0.78 — 0.81)
0.78 (0.76 — 0.79)
0.76 (0.75 — 0.78)
0.74 (0.72 - 0.75)
0.79 (0.78 — 0.81)
0.79 (0.78 — 0.81)
0.78 (0.76 — 0.79)
0.76 (0.75 — 0.78)
0.74 (0.72 — 0.75)
0.80 (0.78 — 0.81)
0.79 (0.78 — 0.81)
0.78 (0.76 — 0.79)
0.76 (0.75 — 0.78)
0.74 (0.72 — 0.75)
0.80 (0.78 — 0.81)
0.79 (0.78 — 0.81)
0.78 (0.76 — 0.79)
0.76 (0.75 — 0.78)
0.74 (0.72 - 0.75)
0.80 (0.78 — 0.81)
0.79 (0.78 — 0.81)
0.78 (0.76 — 0.79)
0.76 (0.75 — 0.78)
0.74 (0.72 - 0.75)

"The final COVID-PSS severity band is highlighted.
Abbreviations: AUROC, area under receiver operating characteristic curve; Cls, confidence intervals; COVID-19
PSS, coronavirus disease 2019-public stigma scale.

0.66 (0.65 — 0.68)
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Table S10 Possible Set of COVID-PSS Scores and Interpretation Using Participant-Based Anchors (Continued) Z

Possible COVID-
PSS Bandings'

Cutoff Scores

Impact on Social Distance Scale: AUROC (95§/o Cl)

No/minimal

Moderate  High

No/Low (1 Point)

Moderate (2-3 P{ints)

High (4-7 Points)

Set A
Set B
SetC
Set D
SetE
Set F
Set G
SetH
Set |
Set J
Set K
Set L
Set M
SetN
Set O
Set P
SetQ
SetR
Set S
SetT
Set U
SetV
Set W
Set X
SetY

<14
<14
<14
<14
<14
<15
<15
<15
<15
<15
<16
<16
<16
<16
<16
<17
<17
<17
<17
<17
<18
<18
<18
<18
<18

15-25
15-26
15-27
15-28
15-29
16-25
16-26
16-27
16-28
16-29
17-25
17-26
17-27
17-28
17-29
18-25
19-26
19-27
19-28
19-29
19-25
19-26
19-27
19-28
19-29

>26
>27
>28
>29
>30
>26
>27
>28
>29
>30
>26
>27
>28
>29
>30
>26
>27
>28
>29
>30
>26
>27
>28
>29
>30

0.57 (0.56 — 0.58)
0.58 (0.56 — 0.58)
0.57 (0.56 — 0.58)
0.57 (0.56 — 0.58)
0.57 (0.56 — 0.58)
0.59 (0.58 — 0.60)
0.59 (0.58 — 0.60)
0.59 (0.58 — 0.60)
0.59 (0.58 — 0.60)
0.59 (0.58 — 0.60)
0.61 (0.59 - 0.62)
0.61 (0.59 — 0.62)
0.61 (0.59 — 0.62)
0.61 (0.59 - 0.62)
0.61 (0.59 — 0.62)
0.63 (0.62 — 0.64)
0.63 (0.62 — 0.64)
0.63 (0.62 — 0.64)
0.63 (0.62 — 0.64)
0.63 (0.62 — 0.64)
0.65 (0.64 — 0.66)
0.65 (0.64 — 0.66)
0.65 (0.64 — 0.66)
0.65 (0.64 — 0.66)
0.65 (0.64 — 0.66)

0.44 (0.42 — 0.45)
0.45 (0.43 - 0.49)
0.46 (0.45 — 0.48)
0.47 (0.46 - 0.48)
0.48 (0.47 - 0.5§
0.45 (0.44 - 0.49
0.46 (0.45 — 0.48)
0.48 (0.46 — 0.4§)
0.49 (0.47 - 0.58)
0.50 (0.48 — 0.58)
0.47 (0.45 — 0.48)
0.48 (0.46 — 0.5%)
0.49 (0.48 - 0.5%)
0.50 (0.49 — 0.53)
0.51 (0.50 — 0.59)
0.49 (0.47 — 0.5@)
0.50 (0.48 - 0.59)
0.51 (0.50 — 0.53)
0.52 (0.51 - 0.5&)
0.53 (0.52 — 0.5’@
0.50 (0.49- 058
0.51 (0.50 — 0.58)
0.53 (0.51 - 0.58)
0.54 (0.52 — 0.58)

0.75 (0.73 - 0.78)
0.75 (0.73 - 0.78)
0.77 (0.74 - 0.79)
0.77 (0.74 - 0.79)
0.76 (0.74 — 0.79)
0.75 (0.73 - 0.78)
0.75 (0.73 - 0.78)
0.77 (0.74 — 0.79)
0.77 (0.74 - 0.79)
0.76 (0.74 — 0.79)
0.75 (0.73 - 0.78)
0.75 (0.73 - 0.78)
0.77 (0.74 - 0.79)
0.77 (0.74 - 0.79)
0.76 (0.74 — 0.79)
0.75 (0.73 - 0.78)
0.75 (0.73 - 0.78)
0.77 (0.74 - 0.79)
0.77 (0.74 - 0.79)
0.76 (0.74 — 0.79)
0.75 (0.73 - 0.78)
0.75 (0.73 - 0.77)
0.77 (0.74 — 0.79)
0.77 (0.74 - 0.79)
0.76 (0.74 — 0.79)

"The final COVID-PSS severity band is highlighted.
Abbreviations: AUROC, area under receiver operating characteristic curve; Cls, confidence intervals; COVID-19
PSS, coronavirus disease 2019-public stigma scale.

0.54 (0.53 - 0.56)
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Figure S1 Flowchart on the Selection of Eligible Participants

4,997 general population in Thailand were identified through an online survey invitation

A

y

4,381 willingness to participate in the HOME-COVID-19 survey

Page 54 of 65

Y

Not eligible for the criteria of the HOME-COVID-19 survey
» 32 aged <18 years at the date of the survey
* 27 time spent on the survey <2 or >60 minutes

4,322 participants screened

A

y

A A

318 excluded: non-completed responses

4,004 completed the set of mental health and psychosocial questions

Abbreviation: HOME-COVID-19, The Health Outcomes and Mental Health Care Evaluation Survey Research Group-Coronavirus disease 2019
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Figure S2 Three-Factor Model of the COVID-PSS

COVID-PSS
Item 1

COVID-PSS
[tem 2
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17

COVID-PSS
[tem 3

COVID-PSS
Item 4

COVID-PSS
[tem 5

COVID-PSS
[tem 6

COVID-PSS
Item 7

COVID-PSS
[tem 8

COVID-PSS
[tem 9

COVID-PSS
Item 10

Abbreviation:

COVID-PSS, coronavirus disease-2019-public stigma scale
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Figure S3 Correlations Between Measures of the Psychosocial-Related to COVID-19 and the

COVID-PSS Scores

A: Correlation with Fear of COVID-19

20 30 40 50

COVID-PSS: Summary Score

10

BMJ Open

2 4 6 8
Fear of COVID-19
95% CI Fitted values
® Sumscore

B: Correlation with Perceived Risk of COVID-19 Infection

50

40

COVID-PSS: Summary Score
20 30

10

10

4

6

Perceived Dangerousness to COVID-19

95% Cl
Sumscore

Fitted values

10
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Abbreviations: COVID-19, coronavirus disease 2019; COVID-PSS, coronavirus disease 2019-public

stigma scale.
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Figure S3 Correlations Between Measures of the Psychosocial-Related to COVID-19 and the

BMJ Open

COVID-PSS Scores (Continued)

C: Correlation with Social Distance Scale

COVID-PSS: Summary Score

50

40

30

20

10

2 4 6 8 10
Social Distance Scale
95% CI —— Fitted values
] Sumscore

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

S27

o

o~

N Y

o~


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

Appendix I: The 30-ltem Pilot Questionnaire
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ANTUaY naneutadiaululAazdasdeluiivinulianudaiudedeniaiuiy uindesiiieda Ty

d‘ / 1 d‘ U Ve a d’{ LY ' d‘
LAIDINUNY adlues NATINUANNIANLNAYUNUNIULINTIEA

1 ETRIRE Wiusetosiign
e e d 5 2 TRENK Wiusetio
AUARTILTInS IR UITUINTign N G
3 TRERN WsEUIUNA1
4 e WuseuIn
5 REAE WUFELINTIgR

AMuAnLILTinssiuYiuNniige

JaAiany

1 2 3 4 5
01 audnlvgiRaidelialein-19 Wuaudinfdunulid O 0O 0O 0O O
Q2  audnlniidadslialein-19 Wueuilildlanisquaguam 0O o o o 0O
03 audnlngiiiindelalain-19 Wunuiinuueanesed ] O 0O 0O ]
01 audwlngiinndelialeia-19 Wuauiliresaulauasufon O 0O 0O 0O 0O

muLuzhesi iy
Q5 pudwlvaiinnidela3aledn-19 Wuaufiveuiudien duassd ] O O 0O ]
Q6 eudnlvgiiinndelaledn-19 Wusudelsa ] ] O] L] []
Q7 eudnlgiidadehfaledn-19 uemiliferuf vensioss O O O O O
Q8 audnlvaiidadelifalaie-19 Wudunnesiofau H O 0O 0O 0O
Q0  eudnlvgiinadelaledn-19 Wunsedenseundiuardny ] O O 0O ]
010 audnlvaiiinndelaalein-19 Wuauillisuisveusedsay ] ] O O ]
Q11 Audnlngiiinndelaledin-19 Uisuies ] O O 0O ]
012 AufiAneldaladn-19 msezavensla ] O 0O 0O 0O
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Appendix I: The 30-ltem Pilot Questionnaire (Continued)

ATLae nyareutaanulundazdedeludiviudianuAaiiudedadiautu uindesiiiedls lagvi

wsemng v adlutes Anssiumnuidniietudiuviuanniige

1 ETRIRE Wiuetosiign
. y 2 MU WALPETaE
AUAALAUNASTIAUYINULINTER . L.
! 3 i GRIIRN WAUAI8UIUNANY
4 U WAUA8LIN
5 NUBE Wiuseuniign
v AUAAIUNInSIRUYITUNNNTIgR
FaAay
1 2 3 q 5
Q13 duiAnndaufinnolFaladn-19 L] L] ] ] L]
Q14 duiFnndeunilenudesiazindehydlain-owiwesds O O O 0O 0O
Tilamnanan
Q15  duddnlnssaudinnideladalain-19 O 0O 0O 0O O
Q16 tdufaeliYalain-19 suazluamedeiiulas L] L] ] ] L]
017 duAnIstatanusautne wndeauluaseuaifnwelsaladn- [ ] ] ] ]
19
Q18 dundrinzgnidenufud mnauluaseueiiiaehddlain-re O O O 0O O
Q19 ddudnelsalain-19 suazuaniivauliivounsiu ] ] ] ] L]
Q20 ynauluaseupsIvesduineliFalein-19 duasdilgua O O 0O 0O 0O
28197
Q21  duidnasasaunaielidaladn-19 nnau [ I I B [
Q22 frusinasquanaziiuoniiularuifniioliialain-19 ] ] ] ] L]
023  dussnaziinlutiepunsnaeldalain-19 winvile ] ] O] O] ]
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Appendix I: The 30-ltem Pilot Questionnaire (Continued)

Page 60 of 65

ATLae nyareutaanulundazdedeludiviudianuAaiiudedadiautu uindesiiiedls lagvi

wsemng v adlutes Anssiumnuidniietudiuviuanniige

NUIDY
PRI 4 ERIIBN
mmﬂmmummaﬂumumqum e

M

YU

o A WO N =

YU

Wiusheiiosdian
Winselay
WinsgUuNang
WiUeE31N
WiusheannTian

JaA1a

mmﬁmﬁuﬁmeﬁ’whumﬂﬁqﬂ

1

2 3 4 5

Q24  pudfnweliialaie-19 WeslianuRanengnesie sz [

TrrudunaseLfansay

O 0O 0O O

Q25 SgurataziomineInsviayaea wazniesile uvjuniuaunds [

LaifoafaznIn

Q26 SzunamssUssmasgierfnioliTaladn-19 wazauly
AsoUATIianLA Weliussansusunsiuuaslidnlndynna
w1l

Q27  duddnndrinesindeliFalaie-19 10 drerdvegluguuuiendu [

HangeliFalain-19

Q28 aufiRnwelisaladn-19 raseluindlifinmelaneznils 0O o o o 0O
fnavn laiaasuneglugavy
Q29  auniRnehialadn-19 avsgndulaeenanyuy 0O o o o 0O

Q30 aufiRawelaladn-19 msgnufeasiudvinnu viemsgnly O

RRIRRIANGI?
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Appendix I1: The Final 10-ltem COVID-PSS (Validated Thai Version)

ANTUaY naneutadiaululAazdasdeluiivinulianudaiudedeniaiuiy uindesiiieda Ty

d‘ / 1 d‘ U Ve Qdy LY ' d‘
LAIDINUNY aﬂiu%aﬂ‘W@iﬂﬂUﬂ?WNEﬂﬂLﬂ@%UﬂUWWUMWﬂW@@

1 ETRIRE Wiusetosiign
e e d 5 2 TRENK Wiusetio
AUARTILTInS IR UITUINTign N G
3 TRERN WsEUIUNA1
4 e WuseuIn
5 REAE WUFELINTIgR

v
U

Do

1014

AuARLILUTInssiuYiuNInige

2

3

4

5

[
=1

audlngfngelisalain-19 Wuauilildlanisguaguan

O

[

[

® | ©

AudulngNineliFaladn-19 Wuauilidesaulawas URUR

AUALULYYBELTE IV

[l

[l

Audulng Nandelisalain-19 Wununveuiuifion dassh

[
=1

Audlng MRnaelsalain-19 Wudutelsa

AudulugNanaelisalain-19 [Wunsyrenseunuazdny

AudulrefndelSalain-19 Wuaunlisuiaveuneday

[
=1

audlngfndelisalain-19 WWudunsereddu

duanndiauinfnelifalein-19

®© | © 0O o 0 0 | o

fusanndauniianudsiasiaielidaladn-19 widnvved
LléRadennuy

O o |o; oo 0)0

O oo oo 0)0

N I Y 6 I I O

N I Y 6 I I O

O oo o,o0o]0)0

HAnLgeliFalain-19

duidannadrineiaiiolTalain-19 e dhedueglugusuiseaiu
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Appendix I11: The Final 10-Item COVID-PSS (Non-Validated English Version)

Page 62 of 65

Instruction: Please answer each of the following questions for the degree you think of that question by

marking v in the box which best fits your feelings.

1 meaning Strongly disagree
. o 2 meaning Slightly agree
Best fit your opinion .
3 meaning Moderately agree
4 meaning Mostly agree
5 meaning Strongly agree

Best fit your opinion

Question
1 2 3 4 5
O Most people infected with COVID-19 do not take care of their health. O O O 0O Od
O ost people infected with COVID-19 do not follow expert medical O O O 0O Od
advice.
© Most people infected with COVID-19 like to party or socialize often. O O O 0O Od
O ost people infected with COVID-19 are contaminated with germs. O O 0O O O
O Most people infected with COVID-19 are a burden to their families O O O 0O Od
and society.
O Most people infected with COVID-19 are socially irresponsible. O O O 0O Od
@ Most people infected with COVID-19 are a danger to other people. O O 0O O O
O | fear people infected with COVID-19. O O O 0O Od
O |fear people who are at risk of COVID-19 infection even if they have O O O 0O Od
not yet been infected yet.
O | fear being infected with COVID-19 if | live a community with people O O 0O O O
who are infected with COVID-19.
S32

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

Page 63 of 65

oNOYTULT D WN =

BMJ Open

eReferences

1.

10.

11.

12.

13.

14.

15.

Goffman E. Stigma: Notes on the management of spoiled identity. New York: Siimon &
Schuster, Inc; 1963.

Scheff TJ. Being mentally ill: a sociological theory. Chicago, IL: Aldine Publications; 1966.
Taylor SM, Dear MJ. Scaling community attitudes toward the mentally ill. Schizophr Bull
1981; 7(2): 225-40.

Corrigan P, Markowitz FE, Watson A, Rowan D, Kubiak MA. An attribution model of public
discrimination towards persons with mental illness. J Health Soc Behav 2003; 44(2): 162-79.
Link BG, Yang LH, Phelan JC, Collins PY. Measuring mental illness stigma. Schizophr Bull
2004; 30(3): 511-41.

Zelaya CE, Sivaram S, Johnson SC, Srikrishnan AK, Solomon S, Celentano DD. HIV/AIDS
stigma: reliability and validity of a new measurement instrument in Chennai, India. AIDS
Behav 2008; 12(5): 781-8.

Visser MJ, Kershaw T, Makin JD, Forsyth BW. Development of parallel scales to measure
HIV-related stigma. AIDS Behav 2008; 12(5): 759-71.

Nuriddin A, Jalloh MF, Meyer E, et al. Trust, fear, stigma and disruptions: community
perceptions and experiences during periods of low but ongoing transmission of Ebola virus
disease in Sierra Leone, 2015. BMJ Glob Health 2018; 3(2): e000410.

Peters RM, Dadun, Van Brakel WH, et al. The cultural validation of two scales to assess social
stigma in leprosy. PLoS Negl Trop Dis 2014; 8(11): e3274.

Person B, Sy F, Holton K, Govert B, Liang A. Fear and stigma: the epidemic within the SARS
outbreak. Emerg Infect Dis 2004; 10(2): 358-63.

Keys HM, Noland GS, De Rochars MB, Taylor TH, Blount S, Gonzales M. Perceived
discrimination in bateyes of the Dominican Republic: results from the Everyday
Discrimination Scale and implications for public health programs. BMC Public Health 2019;
19(1): 1513.

Pelleboer-Gunnink HA, van Weeghel J, Embregts P. Public stigmatisation of people with
intellectual disabilities: a mixed-method population survey into stereotypes and their
relationship with familiarity and discrimination. Disabil Rehabil 2019: 1-9.

Peter SC, Li Q, Pfund RA, Whelan JP, Meyers AW. Public Stigma Across Addictive
Behaviors: Casino Gambling, eSports Gambling, and Internet Gaming. J Gambl Stud 2019;
35(1): 247-59.

Nochaiwong S, Ruengorn C, Awiphan R, et al. Mental health circumstances among health care
workers and general public under the pandemic situation of COVID-19 (HOME-COVID-19):
Study protocol clinical trial. Medicine (Baltimore) 2020: e20751.

Bogardus ES. A Social Distance Scale. Sociology and Social Research 1933; 17: 265-71.
S33

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

oNOYTULT D WN =

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.
26.

27.

28.

29.

BMJ Open Page 64 of 65

Hjermstad MJ, Fayers PM, Haugen DF, et al. Studies comparing Numerical Rating Scales,
Verbal Rating Scales, and Visual Analogue Scales for assessment of pain intensity in adults: a
systematic literature review. J Pain Symptom Manage 2011; 41(6): 1073-93.

Morin CM, Belleville G, Bélanger L, lvers H. The Insomnia Severity Index: psychometric
indicators to detect insomnia cases and evaluate treatment response. Sleep 2011; 34(5): 601-8.
Bastien CH, Valliéres A, Morin CM. Validation of the Insomnia Severity Index as an outcome
measure for insomnia research. Sleep Med 2001; 2(4): 297-307.

Nochaiwong S, Ruengorn C, Koyratkoson K, et al. Clinical interpretation of the Uremic
Pruritus in Dialysis Patients (UP-Dial) scale: a novel instrument for the assessment of uremic
pruritus. J Eur Acad Dermatol Venereol 2018; 32(7): 1188-94.

Guyatt GH, Osoba D, Wu AW, Wyrwich KW, Norman GR. Methods to explain the clinical
significance of health status measures. Mayo Clin Proc 2002; 77(4): 371-83.

Norris M, Lecavalier L. Evaluating the use of exploratory factor analysis in developmental
disability psychological research. J Autism Dev Disord 2010; 40(1): 8-20.

Roberson RB, Elliott TR, Chang JE, Hill JN. Exploratory factor analysis in Rehabilitation
Psychology: a content analysis. Rehabil Psychol 2014; 59(4): 429-38.

Silverberg JI, Lai JS, Kantor RW, et al. Development, Validation, and Interpretation of the
PROMIS Itch Questionnaire: A Patient-Reported Outcome Measure for the Quality of Life
Impact of Itch. J Invest Dermatol 2020; 140(5): 986-94.e6.

Hooper D, Coughlan J, Mullen MR. Structural equation modelling: Guidelines for determining
model fit. Electronic journal of business research methods 2008; 6(1): 53-60.

Bentler PM. Comparative fit indexes in structural models. Psychol Bull 1990; 107(2): 238-46.
Yuan K-H, Chan W, Marcoulides GA, Bentler PM. Assessing structural equation models by
equivalence testing with adjusted fit indexes. Struct Equat Model 2016; 23(3): 319-30.
Hardouin J-B, Bonnaud-Antignac A, Sébille V. Nonparametric Item Response Theory Using
Stata. Stata J 2011; 11(1): 30-51.

Streiner DL, Norman GR. Health measurement scales: a practical guide to their development
and use. 3rd ed. New York, NY: Oxford University Press; 2003.

Metz CE. Basic principles of ROC analysis. Semin Nucl Med 1978; 8(4): 283-98.

S34

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

Page 65 of 65

oNOYTULT D WN =

BMJ Open

STROBE Statement—Checklist of items that Should be included in reports of cross-sectional

studies
Item Recommendation Page#
No
Title and 1 (a) Indicate the study’s design with a commonly used term in 3
abstract the title or the abstract
(b) Provide in the abstract on informative and balanced 3
summary of what was done and what was found
Introduction
Background/ 2 Explain the scientific background and rationale for the 6
rational investigation being reported
Objectives 3 State specific objectives, including any prespecified hypotheses 6
Methods
Study design 4 Present key elements of study design early in the paper 6,7
Setting 5 Describe the setting, locations, and relevant dates, including 7
periods of recruitment, exposure, follow-up, and data collection
Participants 6 (a) Give the eligibility criteria, and the sources and methods of 7
selection of participants
Variables 7 Clearly define all outcomes, exposures, predictors, potential 7,8
confounders, and effect modifiers. Give diagnostic criteria, if
applicable
Data sources/ 8* For each variable of interest, give sources of data and details of 7
measurement methods of assessment (measurement). Describe comparability
of assessment methods if there is more than one group
Bias 9 Describe any efforts to address potential sources of bias NA
Study size 10 Explain how the study size was arrived at 9
Quantitative 11 Explain how quantitative variables were handled in the 9,10
variables analyses. If applicable, describe which groupings were chosen
and why
Statistical 12 (a) Describe all statistical methods, including those used to 9-11
methods control for confounding
(b) Describe any methods used to examine subgroups and NA
interactions
(c) Explain how missing data were addressed 9
(d) if applicable, describe analytical methods taking account of NA
sampling strategy
(e) Describe any sensitivity analyses NA
Results
Participants 13*  (a) Report numbers of individuals at each stage of study—eg 11,12,
numbers potentially eligible, examined for eligibility, Figure 1,
confirmed eligible, included in the study, completing follow- Figure S1
up, and analyzed
(b) Indicate number of participants with missing data for each ~ NA

variable of interest

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

Page 66 of 65

STROBE Statement—Checklist of items that Should be included in reports of cross-sectional
studies (Continued)

Item Recommendation Page#
No
Results
Participants 13*  (c¢) Consider use of a flow diagram Figure 1,
Figure S1
Descriptive data  14*  (a) Give characteristics of study participants (eg demographic, Tablel
clinical, social) and information on exposures and potential
confounders
(b) Indicate number of participants with missing data for each NA
variable of interest
Outcome data 15*  Report numbers of outcome events or summary measures Table 2-4
Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-  Table 3
adjusted estimates and their precision (eg 95% confidence
interval). Make clear which confounders were adjusted for and
why they were included
(b) Report category boundaries when continuous variables Table 4
were categorized
(c) If relevant, consider translating estimates of relative risk NA
into absolute risk for a meaningful time period
Other analyses 17 Report other analyses done—eg analyses of subgroups and NA
interactions, and sensitivity analyses
Discussion
Key results 18 Summarize key results with reference to study objectives 14
Limitations 19 Discussion limitations of the study, taking into account 15,16
sources of potential bias or imprecision. Discussion both
direction and magnitude of any potential bias
Interpretation 20 Give a cautions overall interpretation of results considering 16
objectives, limitations, multiplicity of analyses, results from
similar studies, and other relevant evidence
Generalizability 21 Discuss the generalizability (external validity) of the study 15,16
results
Other
information
Funding 22 Give the source of funding and the role of the funders for the 17

present study and, if applicable, for the original study on
which the present article is based

*Give information separately for exposed and unexposed groups
Abbreviation: NA, not applicable.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

o

o~

- N Y


http://bmjopen.bmj.com/

BMJ Open

BM) Open

Coronavirus Disease 2019-Public Stigma Scale (COVID-
PSS): Development, Validation, Psychometric Analysis, and

Interpretation

Journal:

BMJ Open

Manuscript ID

bmjopen-2020-048241.R1

Article Type:

Original research

Date Submitted by the
Author:

09-Jul-2021

Complete List of Authors:

Nochaiwong, Surapon ; Chiangmai University Faculty of Pharmacy,
Department of Pharmaceutical Care

Ruengorn, Chidchanok ; Chiangmai University Faculty of Pharmacy,
Department of Pharmaceutical Care; Chiang Mai University,
Pharmacoepidemiology and Statistics Research Center (PESRC)
Awiphan, Ratanaporn ; Chiangmai University Faculty of Pharmacy,
Department of Pharmaceutical Care; Chiang Mai University,
Pharmacoepidemiology and Statistics Research Center (PESRC)
Kanjanarat, Penkarn ; Chiangmai University Faculty of Pharmacy
Ruanta, Yongyuth ; Chiangmai University Faculty of Pharmacy,
Department of Pharmaceutical Care

Phosuya, Chabaphai ; Chiangmai University Faculty of Pharmacy,
Department of Pharmaceutical Care

Boonchieng, Waraporn ; Chiang Mai University

Nanta, Sirisak; Chiang Mai University

Chongruksut, Wilaiwan ; Chiang Mai University Faculty of Medicine,
Depertment of Surgery

Thavorn, Kednapa; University of Ottawa Faculty of Medicine, ICES
@uOttawa; Ottawa Hospital Research Institute

Wongpakaran, Nahathai ; Chiang Mai University,

Wongpakaran , Tinakon; Chiang Mai University Faculty of Medicine

<b>Primary Subject
Heading</b>:

Mental health

Secondary Subject Heading:

Global health, Mental health, Public health

Keywords:

COVID-19, EPIDEMIOLOGY, MENTAL HEALTH, PSYCHIATRY, PUBLIC
HEALTH

ONE™

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

yBuAdoo Aq parosiold 1senb Aq +z0z ‘6T Iudy uo /wod g uadolway/:dny wolp pspeojumod "TZ0Z 19qWaA0N g UO TZ870-020z-uadolwg/9eTT 0T se paysiignd 1siy :usdo NG


http://bmjopen.bmj.com/

Page 1 of 71

oNOYTULT D WN =

BMJ Open

BM)

I, the Submitting Author has the right to grant and does grant on behalf of all authors of the Work (as defined
in the below author licence), an exclusive licence and/or a non-exclusive licence for contributions from authors
who are: i) UK Crown employees; ii) where BMJ has agreed a CC-BY licence shall apply, and/or iii) in accordance
with the terms applicable for US Federal Government officers or employees acting as part of their official
duties; on a worldwide, perpetual, irrevocable, royalty-free basis to BMJ Publishing Group Ltd (“BMJ”) its
licensees and where the relevant Journal is co-owned by BMJ to the co-owners of the Journal, to publish the
Work in this journal and any other BMJ products and to exploit all rights, as set out in our licence.

The Submitting Author accepts and understands that any supply made under these terms is made by BMJ to
the Submitting Author unless you are acting as an employee on behalf of your employer or a postgraduate
student of an affiliated institution which is paying any applicable article publishing charge (“APC”) for Open
Access articles. Where the Submitting Author wishes to make the Work available on an Open Access basis (and
intends to pay the relevant APC), the terms of reuse of such Open Access shall be governed by a Creative
Commons licence — details of these licences and which Creative Commons licence will apply to this Work are set
out in our licence referred to above.

Other than as permitted in any relevant BMJ Author’s Self Archiving Policies, | confirm this Work has not been
accepted for publication elsewhere, is not being considered for publication elsewhere and does not duplicate
material already published. | confirm all authors consent to publication of this Work and authorise the granting
of this licence.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


https://authors.bmj.com/wp-content/uploads/2018/11/BMJ_Journals_Combined_Author_Licence_2018.pdf
http://creativecommons.org/
http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

Title: Coronavirus Disease 2019-Public Stigma Scale (COVID-PSS): Development,
Validation, Psychometric Analysis, and Interpretation

Running Title: Coronavirus Disease 2019-Public Stigma Scale

Author: Surapon Nochaiwong (ORCID iD: orcid.org/0000-0003-1100-7171), E-mail

(surapon.nochaiwong@gmail.com), PharmD!?*, Chidchanok Ruengorn (ORCID iD:

orcid.org/0000-0001-7927-1425), E-mail (chidchanok.r@elearning.cmu.ac.th), PhD!-2;

Ratanaporn Awiphan (ORCID iD: orcid.org/0000-0003-3628-0596), E-mail

(ratanaporn.a@elearning.cmu.ac.th), PhD!2; Penkarn Kanjanarat (ORCID iD:

orcid.org/0000-0002-8160-5444), E-mail (penkarnk@hotmail.com), PhD'2; Yongyuth

Ruanta (ORCID iD: orcid.org/0000-0003-4184-0308), E-mail

(yongyuth.ruanta@elearning.cmu.ac.th), MSc!-?; Chabaphai Phosuya (ORCID iD:

orcid.org/0000-0003-2486-4519), E-mail (chaba.pharmacy@gmail.com), MSc!; Waraporn

Boonchieng (ORCID iD: orcid.org/0000-0003-4084-848X), E-mail

(waraporn@boonchieng.net), PhD?; Sirisak Nanta, MD, E-mail (sirisak.nanta@gmail.com),

PhD?#; Wilaiwan Chongruksut (ORCID iD: orcid.org/0000-0002-9358-314X), E-mail

(wchongru@gmail.com), PhD?>; Kednapa Thavorn (ORCID iD: orcid.org/0000-0003-4738-

8447), E-mail (kthavorn@obhri.ca), PhD%%78; Nahathai Wongpakaran (ORCID iD:

orcid.org/0000-0001-8365-2474), E-mail (nahathai.wongpakaran@cmu.ac.th), MD?; Tinakon

Wongpakaran (ORCID iD: orcid.org/0000-0002-9062-3468), E-mail (tinakon.w@cmu.ac.th),

MD?; for the Health Outcomes and Mental Health Care Evaluation Survey Research Group

(HOME-Survey)

Affiliations:

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 2 of 71


mailto:surapon.nochaiwong@gmail.com
mailto:chidchanok.r@elearning.cmu.ac.th
mailto:ratanaporn.a@elearning.cmu.ac.th
mailto:penkarnk@hotmail.com
mailto:yongyuth.ruanta@elearning.cmu.ac.th
mailto:chaba.pharmacy@gmail.com
mailto:waraporn@boonchieng.net
mailto:sirisak.nanta@gmail.com
mailto:wchongru@gmail.com
mailto:kthavorn@ohri.ca
mailto:nahathai.wongpakaran@cmu.ac.th
mailto:tinakon.w@cmu.ac.th
http://bmjopen.bmj.com/

Page 3 of 71

oNOYTULT D WN =

BMJ Open

"Department of Pharmaceutical Care, Faculty of Pharmacy, Chiang Mai University, Chiang
Mai 50200, Thailand

ZPharmacoepidemiology and Statistics Research Center (PESRC), Faculty of Pharmacy,
Chiang Mai University, Chiang Mai 50200, Thailand

3Faculty of Public Health, Chiang Mai University 50200, Thailand

“Maesai Hospital, Maesai District, Chiang Rai Province 57130, Thailand

>Department of Surgery, Faculty of Medicine, Chiang Mai University, Chiang Mai 50200,
Thailand

%Ottawa Hospital Research Institute, Ottawa Hospital, Ottawa, Ontario K1H 8L6, Canada
"Institute of Clinical and Evaluative Sciences, ICES uOttawa, Ottawa, Ontario K1Y 4E9,
Canada

8School of Epidemiology and Public Health, Faculty of Medicine, University of Ottawa,
Ottawa, Ontario K1G 5Z3, Canada

“Department of Psychiatry, Faculty of Medicine, Chiang Mai University 50200, Thailand

*Correspondence and requests for materials:
Surapon Nochaiwong, PharmD, Department of Pharmaceutical Care, Faculty of Pharmacy,
Chiang Mai University, Chiang Mai 50200, Thailand, Phone: 66899973365, Fax:

6653222741, Email: surapon.nochaiwong@gmail.com

Article Title: 12 words (max 50 words)
Abstract: 297 words (max 300 words)
Body Text: 3,521 words (max 4000 words)
Reference: 35

Tables/Figures Count: 4 Tables, 1 Figure (max 5 Tables/Figures)

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

Abstract

Objective: Amid the coronavirus disease-2019 (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, 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 responses 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’s and experts’ perspectives. The COVID-
PSS was significantly correlated (Spearman rank [95% confidence intervals) with the global
fear of COVID-19 (0.68 [0.66 to 0.70]), perceived risk of COVID-19 infection (0.79 [0.77 to
0.80]), and the Bogardus social distance scale (0.50 [0.48 to 0.53]), indicating good
convergent validity. The correlation statistics between the COVID-PSS and the pain intensity
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 a of 0.85 [0.84

to 0.86]) and test-retest reproducibility (intraclass correlation of 0.94 [0.86 to 0.96]). The
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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.

Keywords: Coronavirus, COVID-19, instrument, psychometric properties, public stigma.
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Strengths and limitations of this study
e The COVID-PSS was generated based on a qualitative and quantitative approach via a
multi-stage survey design.
e Sophisticated and comprehensive methods verified the dimensionality of the final
COVID-PSS.

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

Since the wide spread of the coronavirus disease-2019 (COVID-19) worldwide,
scholars have reported its social impacts and psychological consequences.' 2 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 psychological 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 toward 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 appropriate interventions and minimise
stigma, we aimed to establish the validity, reliability, and interpretation 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)7, adult
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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 recruitment through social media networks via links
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.
Ethics approval was obtained from the Committee of Research Ethics of the Faculty of Public

Health (ET010/2020) and Faculty of Pharmacy (23/2563), Chiang Mai University.

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 supplement (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 paradigms of
perceived public stigma towards persons with mental illness®2, infectious diseases (HIV,
Ebola virus, leprosy, severe acute respiratory syndrome)!3-17, indigenous identity (minority
groups)!8, disability (intellectual disabilities)!®, and addictive behaviours (gambling, alcohol
use disorder).??2! With a sample of the 30 general population, we used a combination of
structured 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
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relevance to the COVID-19 pandemic, focusing on the public’s experience. The initial item
bank was identified 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 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/substituted
(Supplementary Appendix S1).

In phase III, involving the refinement of the questionnaire, 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 responses theory (IRT) was performed to analyse the unidimensional set of items of the
subscales of the COVID-PSS.

In phase IV, psychometric analysis, validity and reliability 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 numerical 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?2, pain intensity using an NRS of 0-10

points’, and items on the insomnia severity index.?? Test-retest reliability was then analysed
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based on a convenience subset of 409 participants who completed the final COVID-PSS a
second time, approximately three to five days after their first survey.

Finally, for phase V, meaningful interpretation, we used an anchor-based approach to
establish an interpretation of the final COVID-PSS by classifying severity cut-off scores such

that they directly reflected the participants’ values and perspectives.?* 23

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 300-450. To obtain a stable factor
structure, enable non-parametric IRT and psychometric analyses, and compensate for missing
responses of 30%, we calculated a minimum target of 585 as required per sub-cohort (EFA
and CFA cohorts), for a total of at least 1170 participants needed in this study.

All statistical analyses were analysed using STATA 14.0 (StataCorp LP). The
confidence intervals (Cls) 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 standard descriptive statistics, 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 demonstrated 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
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principal factor extraction method, with the factor obliquely rotated using the promax
criterion. Eigenvalues greater >1.0 and the scree plot with the number of factors that
explained >5% of the variance were used to define the number of factors retained.?” 28 The
parallel analysis was also performed to confirm the optimal threshold for the number of
factors or subscale components. 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 characteristics were reviewed by a panel of experts designated by the search team to
determine item inclusion or exclusion. 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 squared residual, comparative-fit
index, and Tucker-Lewis index.?°-32 Moreover, the coefficient of determination (R-squared)
and item-scale correlations (standardised factor loading) were estimated to establish the
acceptability of the final structure of the COVID-PSS. The unidimensional set of items of the
COVID-PSS was identified and model fit assessed via EFA and CFA, respectively.
Subsequently, 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.3? 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 literature review, public interviews, and expert review. Convergent
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
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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 a coefficient was
calculated to determine internal consistency reliability, with a value of >0.70 indicating
acceptable reliability.3* Test-retest reliability was assessed by the intraclass correlation
coefficients (ICCs) between the first and second surveys (three to five days later), which 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 curve (AuROC) 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% CIs were also estimated.

Patients 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 conceptualised of the present study.
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RESULTS

Among the 4322 participants screened in the first wave of the HOME-COVID-19
survey, 318 (7.4%) participants with non-completed questionnaires were excluded
(Supplementary, Figure S1). However, no significant difference was found between those
who completed the survey and those with partial responses (Supplementary, Table S1). As
such, only the complete cases were accepted and considered in our analysis. A total of 4004
participants who completed the instruments 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 +
standard deviation of 29.1 + 10.8 years. Among the participants, 65.4% were women. The
participants’ 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% (Supplementary, Table S2).
Based on the statistical criterion and clinical judgment of the panel experts, the factor
analysis of the EFA cohort identified 15 candidate items (Q1, Q2, Q4, QS5, Q6, Q7, Q8, Q9,
Q10,Q11,Q12, Q13, Q14, Q15, Q27) with factor loading more than 0.6, and parallel
analysis that encompassed the three potential factors (Supplementary, Figure S2). The 15-
item prototype of the COVID-PSS explained 82.0% of the variance (Supplementary, Table
S3). For the CFA cohort, the unidimensionality of each factor (subscale) and the overall
three-dimensional model were then evaluated and reevaluated 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
Supplementary, Table S4. The information 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, Q5); factor 2 had three items (Q6, Q9, Q10), and factor 3 had
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four items (Q8, Q13, Q14, Q27). The correlated factors model of the 10-item COVID-PSS is
presented in Supplementary, Figure S3. A non-parametric IRT analysis also supported the 10-
item tool with a three factor structure in terms of unidimensionality, local independence, and
monotonicity (Supplementary, 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 version of the 10-item COVID-PSS are provided in
Supplementary, Appendix S2 and S3, respectively.

The face and content validity of the final 10-item COVID-PSS were established
through comprehensive 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-
0.53 (Supplementary, Table S6). The psychometric 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 psychosocial impact of COVID-19 scores substantially
predicted an increase in the final 10-item COVID-PSS and its subscales (adjusted R-squared
range from 0.06-0.84, P <0.001 for all, Supplementary 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 (Spearman’s correlation <0.2, Table 3), which indicated
appropriate discriminant validity. The reliability of the final 10-item COVID-PSS was
satisfactory, with Cronbach’s a of the subscales and the summary score ranging from 0.76-

0.85, and the test-retest of subsample with the ICCs ranging from 0.90-0.94 (Table 3).

13

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 14 of 71


http://bmjopen.bmj.com/

Page 15 of 71

oNOYTULT D WN =

BMJ Open

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) are provided in Supplementary, 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 (Supplementary,
Table S9) and AuROC (Supplementary, Table S10). The categorised scores were proposed as
no/minimal (<18), moderate (19-25), and high (>26), reflecting public values and
perspectives on the anchors-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 characteristics, particularly age of participants,
sexual identity, marital status, religion, and quarantine status (P<0.05; Supplementary, Table

S11).

DISCUSSION

During the early months of the COVID-19 pandemic, there was no validated
measurement tool for evaluating and tracking the social stigma towards the COVID-19
infection among the public. In response to this unprecedented occurrence, we developed,
validated, and investigated the 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 psychosocial responses to the COVID-19 pandemic.
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The COVID-PSS was developed under a comprehensive and multidimensional
approach that held a 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 infection; Factor 2 had three items related to the prejudice 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
(Supplementary, 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 postulated 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).
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Removal of any item did not change our findings in terms of the Cronbach’s a 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, particularly 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 qualitative approach to obtain the public’s values and perspectives, which
reflect the cultural norms. This approach is recognised as a cornerstone to developing
psychometric measurement tools.3* Meanwhile, a sophisticated quantitative 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 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 population; validation in other specific groups, such as
healthcare workers, minorities, and vulnerable groups, would be needed. This measurement
tool, nonetheless, is intended to be broadly used in all aspects of the general population to

quantify the social stigma towards the COVID-19 pandemic. Lastly, this study was conducted
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among the social media networks community as per the physical distancing strategy during
the pandemic, selection bias owing to limit participants who can access the Internet and
nonresponse 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 in 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 five to ten minutes. 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 interventions. 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 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
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psychometric properties for validity, reliability, and public utility. This scale could be used

and incorporated in public health surveys alongside clinical and intervention research.
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Table 1 Participant Characteristics
Characteristics Overall EFA cohort CFA cohort P Value
(n=4004) (n=2002) (n=2002)
Age, year (mean = SD; range) 29.1 £10.8; 29.1 £11.0; 29.0 £10.7; 0.712
(18-79) (18—-73) (18—-179)
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
Illiterate/primary school/junior high | 127 (3.2) 58(2.9) 69 (3.4) 0.593
school
Senior high school/diploma/high 1893 (47.3) 953 (47.6) 940 (47.0)
vocational
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; 6.7+1.8 6.6+1.8 6.6+1.8 0.945
range) (1-10) (1-10) (1-10)
Perceived risk of COVID-19 infection, | 5.5+ 2.2 55+2.1 55+£22 0.367
(mean = SD; range) (2-10) (2-10) (2-10)
Bogardus social distance scale, (mean | 2.8+ 1.1 2.8 +1.1 2.8+1.1 0.111
+ SD; range) (1-=7) (1-7) (1-7)
Pain intensity scale 35+28 35+28 35+28 0.959
(0-10) (0-10) (0-10)
25
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Insomnia severity index 87%5.5 8.6*5.5 87%5.5 0.444
(0—28) (0—-28) (0—28)

Data are expressed as the frequency (percentage) of patients, unless otherwise indicated.

"To includes diabetes mellitus, hypertension, dyslipidemia, stroke and heart disease, chronic kidney
disease, chronic lung disease, and cancer.

Abbreviations: CFA, confirmatory factor analysis; COVID-19, coronavirus disease-2019; EFA,
exploratory factor analysis; NCD, non-communicable diseases; SD, standard deviation.
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Table 2 The Final 10-Item COVID-PSS (n=4004) 3
Item Scoring Mean + SD; Standardised factor loadin@s (95% CI)* R-squared
structure | median (range) | Stereotype Prejudicg Fear
Item 1: Most people infected with COVID-19 do | 1-2-3-4-5 | 2.2 +£1.1;2 (1-5) | 0.61 (0.55-0.64) N 0.37
not take care of their health. (Q2) §
Item 2: Most people infected with COVID-19 do | 1-2-3-4-5 | 3.1 £1.3; 3 (1-5) | 0.77 (0.75-0.79) % 0.60
not follow expert medical advice. (Q4) 2
Item 3: Most people infected with COVID-19 1-2-3-4-5 | 2.8+ 1.3;3 (1-5) | 0.79 (0.77-0.80) S 0.62
like to party or socialize often. (Q5) :
Item 4: Most people infected with COVID-19 1-2-3-4-5 | 1.8+ 1.1; 1 (1-5) 0.73 (0.7%—0.75) 0.54
are contaminated with germs. (Q6) 3
Item 5: Most people infected with COVID-19 1-2-3-4-5 | 1.9+ 1.1; 2 (1-5) 0.75 (0.7@-0.77) 0.54
are a burden to their families and society. (Q9) g
Item 6: Most people infected with COVID-19 1-2-3-4-5 | 2.0+ 1.1;2 (1-5) 0.72 (0.7§-0.74) 0.50
are socially irresponsible. (Q10) g
Item 7: Most people infected with COVID-19 1-2-3-4-5 | 2.7+ 1.3; 3 (1-5) El 0.65 (0.63-0.67) | 0.42
are a danger to other people. (Q8) 3
Item 8: I fear people infected with COVID-19. 1-2-3-4-5 | 2.6 +£1.2;3 (1-5) % 0.82 (0.81-0.84) | 0.68
(Q13) 3
Item 9: I fear people who are at risk of COVID- | 1-2-3-4-5 | 2.3+ 1.1; 2 (1-5) 3 0.77 (0.75-0.78) | 0.59
19 infection even if they have not been infected §
yet. (Q14) 1
Item 10: I fear being infected with COVID-19 if | 1-2-3-4-5 | 2.6 = 1.2; 3 (1-5) E 0.64 (0.62-0.66) | 0.41
I live in a community with people who are o
infected with COVID-19. (Q27) S
Overall Possible | 24.2+7.6; 24 g 0.98
range 10- | (10-50) E
50 &
TThe final COVID-PSS items are expressed as a non-validated English version. g
IBased on standardised confirmatory factor analysis. %
Abbreviations: CI, confidence interval; COVID-PSS coronavirus disease 2019-public stigma scale; SD, standardgeviation.
g
=
«Q
= 27


http://bmjopen.bmj.com/

3
Page 29 of 71 BMJ Open g
[¢]
=
; Table 3 Psychometric Properties of the Final 10-Item COVID-PSS (n=4004) 2
3 Psychometric Properties COVID-PSS Correlation (95% CI) @
4 Subscale: Stereotype | Subscale: Prejudice | Subscalg: Fear | Summary Score
. Validity ~
7 Face and content validity Satisfactory with comprehensive item generation process andéxpert review (three epidemiologist,
8 two psychiatrists, one social scientist, two hospital directors, %d in-depth interviews with thirty
9 general population) 2
:? Convergent Validity S
12 With global fear of COVID-19 0.28 (0.25 to 0.30)" 0.44 (0.41 to 0.46)" 0.84 (0.83 to 0.85)" 0.68 (0.66 to 0.70)"
13 With perceived risk of COVID-19 infection 0.37 (0.34 to 0.40)" 0.54 (0.51 to 0.56)" 0.92 (0.%1 to 0.92)" 0.79 (0.77 to 0.80)"
1: With the Bogardus social distance scale 0.20 (0.17 to 0.23)" 0.42 (0.39 to 0.44)" 0.57 (0.84 to 0.59)" 0.50 (0.48 to 0.53)"
16 Discriminant Validity g
17 With pain intensity -0.01 (-0.04 t0 0.02)™* | 0.01 (-0.02 to 0.04)"* | 0.08 (0.65 to0 0.11)" 0.04 (0.01 to 0.07)™
13 With insomnia severity index -0.03 (-0.06 to 0.00)"** | 0.05 (0.02 to 0.08)™ 0.09 (0.65 to 0.12)" 0.05 (0.02 to 0.08)*"
20 Reliability S
21 Internal consistency: Cronbach’s o 0.76 (0.75 to 0.78) 0.77 (0.75 t0 0.79) 0.80 (0.@ to 0.82) 0.85 (0.84 to 0.86)
;g Reproducibility: intraclass correlation’ 0.90 (0.76 to 0.95) 0.94 (0.93 to 0.95) 0.93 (0.&8 to 0.96) 0.94 (0.86 to 0.96)
24 Noted: Spearman’s rho correlation test, *P-values <0-001; **P-values <0-05; ***P-values >0-05. 3
25 "Based on the sub-cohort for test-retest n=409. S
26 Abbreviations: CI, confidence interval; COVID-19, coronavirus disease-2019; COVID-PSS, coronavirus disease§019-public stigma scale.
28 E
29 ©
30 I
31 S
32 g
33 Q
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35 5
36 3
37 3
38 o]
39 3
40 8
41 <
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Table 4 Public Meaningful and Interpretation of the 10-Item COVID-PSS Using Participant-Based Anchors 2
COVID-PSS | No. of Impact on psychological-related to COVID-19 @
cut-off participant | Fear of COVID-19 Perceived risk of COVID-19 infection | Bogardus social distance scale
scores (%) Sensitivity | Specificity | AUROC | Sensitivity | Specificity | AuROC n~| Sensitivity | Specificity | AuROC
95% CI) | (95% CI) 95% CI) | (95% CI) (95% CI) (95% CI) 8| (95% CI) 95% CI) | (95% CI)
No/minimal | 983 84.5% 78.6% 0.82 76.1% 87.7% 0.82 % 40.5% 89.2% 0.65
(18 or lower) | (24.6) (78.7-89.2) | (77.3-79.9) | (0.79-0.84) | (73.0-79.1) | (86.5-88.8) | (0.80-0.84)2| (38.2-42.7) | (87.8-90.5) | (0.64-0.66)
Moderate 1364 44.4% 73.5% 0.59 49.6% 81.4% 0.65 3| 34.2% 66.0% 0.50
(19 to 25) (34.1) (42.0-46.8) | (71.7-75.3) | (0.57-0.60) | (47.4-51.8) | (79.6-83.0) | (0.64-0.67)_| (32.0-36.3) | (64.0-68.1) | (0.49-0.52)
High 1657 65.2% 85.0% 0.75 82.5% 77.1% 0.80 % 89.2% 61.5% 0.75
(26 or (41.4) (63.1-67.2) | (83.4-86.6) | (0.74-0.76) | (80.3-84.6) | (75.4-78.6) | (0.78-0.81)g| (84.4-92.9) | (60.0-63.1) | (0.73-0.78)
higher) %
Abbreviations: AuROC, area under the receiver operating characteristic; CI, confidence interval; COVID-19, cor@havurus disease-2019; COVID-PSS,
coronavirus disease-2019-public stigma scale. j
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Phase I: Item Generation
» Comprehensive literature review of relevant sources on public stigma to COVID-19

* In-depth interviews with 30 general population

Y

Phase I1: Development of the Pilot Questionnaire
+ 30-item pilot questions created through public interview and experts review

+ Face and content validity

Phase I11: Refinement of the Questionnaire
* Items 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 1V: 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 sceresweererl8-orlowen(nofminimah)/st8/tv @8 /(middenate); 26 or higher (high)
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eMethods

Study Procedures
A detailed series of studies phases for the development and validation of the coronavirus

disease 2019—public stigma scale (COVID-PSS) instrument is provided as follows:

Phase I: Item generation

In process of item selection, content and comprehensive literature review with relevant sources
of public stigma to coronavirus disease-2019 (COVID-19) were identified, including the classic
theories of Goffman, 1963; labeling theory—Scheff, 19662, community attitudes toward the mentally
ill—Taylor and Dear, 1981%; an attribution model of public discrimination towards the person with
mental illness—Corrigan et al, 2003% and conceptualization of the stigma creation process—Link et
al, 2004.°

In addition, various paradigms—perceived public stigma across (i) infectious disease (human
immunodeficiency viruses [HIV]®7, Ebola virus®, leprosy®, severe acute respiratory syndrome
[SARS]'): (ii) identity and disability (minority groups'?, intellectual disabilities*?); and (iii) addictive
behaviors (gambling, alcohol use disorder®3) were also reviewed. Of these commonly included
dimensional were fear/dangerousness, moral judgment, and personal perception (beliefs/attitudes,
anger, and blame).

To explored perceived public stigma to COVID-19 infection, the 30-general public was
interviewed using a combination of structured and non-structured in-depth interviews. The candidate
items were selected based on cultural norms, relevance to COVID-19 pandemic, and focusing on the

public experiences. The initial item bank was identified to yield the 42-item predefined questionnaire.

Phase I1: Development of the pilot questionnaire

The 42-item predefined was given to three epidemiologists, two psychiatrists, one social
scientist, and two general practitioners for comment on ease of understanding, appropriateness of
language, and redundancy. The experts also provided feedback and rated each item in order to
importance, and reduced to the 30-item pilot COVID-PSS questionnaire. A five-point Likert scale per
theorised items was used as it allowed for greater variation in response. A higher score indicated a
higher social stigma to COVID-19 infection. An additional 30-general public was invited to complete
the pilot 30-item COVID-PSS in this phase to evaluate such dimensions as a face and content validity.
There were subsequently interviewed to address the following: the readability of the overall
questionnaire, the clarity of the directions and the items/response choices, the comprehension of the
questionnaire, and other opinions regarding each item. The 30-item pilot COVID-PSS was reworded
or substituted based on recommendations from the public and experts interview (appendix p 10).

S3
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Phase I11: Refinement of the questionnaire

With respect to the physical distancing strategy and minimize face-to-face interaction, we
developed an online questionnaire via the SurveyMonkey® (https://www.surveymonkey.com) that
limits one-time participation per unique internet protocol (IP) address. A convenience and snowball
sampling strategy will be applied to recruit the general population through various social media
networks including public websites, Facebook, LINE, Twitter, and Instagram. Participants had
completed a set of questionnaires, including sociodemographic characteristics (age, sex, educational
level, marital status, religion, occupation/profession status, the region of residence, living status,
number of a household family member, monthly income, job/income loss related to COVID-19
outbreak, financial problems, reimbursement schemes, comorbidities, media exposure, working from
home information, quarantine/isolation information, willingness to quarantine during COVID-19
outbreak) and instruments regarding the mental health and psychosocial question, COVID-PSS, as
well as the specific tools for verifying the psychometric properties of the COVID-PSS.

During the Wave-I of the Health Outcomes and Mental Health Care Evaluation Survey: Under
the Pandemic Situation of COVID-19 (HOME-COVID-19) survey in Thailand (April 21 — May 4,
2020), a total of 4,004 general populations had completed a pilot 30-items COVID-PSS. At this
phase, a 1:1 ratio of participants has randomly analyzed dimensionality of the instrument and test for
scale structure using exploratory factor analysis (EFA cohort: n=2,002) and confirmatory factor
analysis (CFA cohort: n=2,002), respectively. In addition, the nonparametric item responses theory
(IRT) was performed to analyze the unidimensional item sets of The COVID-PSS.

Phase 1V: Psychometric validation
The validity and reliability were performed to verify the psychometric properties of the final
COVID-PSS. The participants were asked to complete the set of convergent validity and anchor-based

questions and divergent validity tools as follows:

Convergent validity and anchor-based tools
(i) Global fear of COVID-19

Participants were asked to rate their maximum of feeling fear of COVID-19 by using a

numerical rating scale (NRS) as it easy to complete and appropriate for all groups of participants. The
global fear of COVID-19 scale of 0 to 10 points, with 0 beings “no fear” and 10 being the “extremely
large fear”. Participants choose the number that best describes their feeling of fear of COVID-19.

S4
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Directions: Please circle your response.

Overall, how do you rate your feeling of fear of COVID-19 infection?

0 1 2 3 4 5 6 7 8 9 10
No fear Extremely
large fear

(ii) Perceived risk of COVID-19 infection
The perceived dangerousness to COVID-19, one question evaluating the impact of COVID-19

pandemic on overall perceived dangerousness in daily life. It consists of 11-point NRS, which 0 stands

for “no dangerousness” and 10 stands for “extremely dangerousness”.

Directions: Please circle your response.

Overall, how dangerous would you feel about the COVID-19 infection in daily life?

0 1 2 3 4 5 6 7 8 9 10
No Extremely
dangerousness dangerousness

(iii) The Bogardus social distance scale

The Bogardus social distance scale is the cumulative scale—Guttman scale. It has been used to
measure varying degrees of closeness in people towards other members of diverse social, ethnic, or
racial groups.’® Participants were asked to rank order system 1-7 points that they would be willing to

admit a member of the group in question. The seven statements are as follows:

Would you be willing to marry a member of the COVID-19 infected group? (1.0
Would you be willing to have a member of the COVID-19 infected group as (2.0)
your close personal friend?

Would you be willing to have a member of the COVID-19 infected group as (3.0
your neighbor?

S5
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Would you be willing to have a member of the COVID-19 infected group as (4.0
your colleague at work?

Would you be willing to have a member of the COVID-19 infected groupasa  (5.0)
citizen of your country?

Would you be willing to have a member of the COVID-19 infected group visit  (6.0)
your country as a non-citizen?

Would you be willing to have a member of the COVID-19 infected group be (7.0)
excluded from associating with your country in any way?

Discriminant validity tools

(i) Pain intensity

In relation to pain intensity, it is well established that a measured by an 11-points NRS (0-10)
is applicable for unidimensional assessment pain intensity through evidence from the social sciences,
notably census and surveys, public opinion polls, and pre- and post-marketing research.® Participants
were asked to rate their current pain intensity, with 0 indicate for “no pain” and 10 indicate for “pain

as bad as can imagine”.

(ii) Insomnia severity index (1S1)

The IS1 is a self-report instrument that recalls the insomnia severity over the last past month. It
consists of a 7-item with including the severity of sleep onset, sleep maintenance, and early morning
awakening problems, sleeps dissatisfaction, interference of sleep difficulties with daytime functioning,
noticeability of sleep problems by others, and distress caused by the sleep difficulties. A 5-point Likert
scale to rate each item, yielding a total score ranging from 0 to 28 (higher scores indicating the

severity of sleep problems).1"8

Furthermore, test-retest reliability was then analysed on the basis of a convenience subset of
409 participants who completed the final COVID-PSS a second time, approximately three-five days
after the first entry.

Phase V: Meaningful interpretation
The anchor-based methods were used to establish an interpretation of the final COVID-PSS by
classifying severity cutoff scores, which has been recognized as the optimal approach to defined the

meaning of scale as it directly measures the participants’ values and perspectives.®?

Statistical analyses
Item analysis
Item scores were summarized descriptively with the normality of score distribution assessed by

the skewness and kurtosis tests. To ensure that the scales captured the full range of potential response
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within the population and change over time, items that demonstrated a floor or ceiling effect of greater

than 80% were removed.

Exploratory factor analysis (EFA)

To ensure an appropriate use of factor analysis, the Kaiser-Meyer-Olkin (KMO) measure and
the Bartlett test of sphericity were performed, whereby the KMO values greater than 0.8 and P-value
of Bartlett test less than 0.05 are suggested for sampling adequacy and the suitability of the data for
factor analysis, respectively. For the EFA cohort (n=2,002), we performed an EFA by a principal
factor extraction method to construct a factorial structure and increase the relevance of items. Prior
communalities were estimated and the factor was obliquely rotated using the promax criterion to allow
for factor covariation, and items were treated as continuous variables.

The eigenvalues greater than 1.0 and the scree plot with the number of factors that explained
more than 5% of the variance was 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
components. To develop a practical and concise measurement tool, items were considered acceptable
and retained if the loading coefficient was greater than 0.6. Item complexity was ascribed to the factor
for which the loading coefficient was the highest. The item characteristics were reviewed by the panel
experts of the research team to determine item inclusion or exclusion. The included items were named
under the relevant factors structure on the basis of their content. Each unidimensional set of items was
identified by the EFA, then the CFA was used to assess a model fit using the separate dataset (CFA

cohort) in the next step.

Confirmatory factor analysis (CFA)

For the CFA cohort (n=2,002), we then analyzed scale structure using CFA with the maximum
likelihood estimation and by treating items as continuous variables. A CFA was tested how correctly a
hypothesized model according to the factor structure by EFA as described above. The fit indices
(which take into account total sample size) including the root mean square error of approximation
(RMSEA) less than 0.100%+?4, standardized root mean squared residual (SRMR) less than 0.100%324,
comparative-fit index (CF1) greater than 0.900%°, and non-normed fit index/Tucker-Lewis Index (TLI)
greater than 0.900%8, were tested to determine the appropriateness of the tested model. The RMSEA is
a parsimony index that assesses the fit between the hypothesized model and the population covariance
matrix.

The CFI and TLI are incremental fit indices that evaluated the independence model with the
hypothesized model. Meanwhile, the SRMR s the residual-based indices of the difference between a
sample and hypothesized variance-covariance matrices. We chose to examine fit indices owing to

when the sample size is large, a 2 test for model fit is often significant (model is a poor fit), even
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when the model is, in practice, a good fit. Moreover, the coefficient of determination (R-squared) and
item-scale correlations (standardized factor loading), should be at least 0.30 and 0.40, respectively to
establish acceptance of the final structure of the COVID-PSS. Thereafter, the model was reevaluated
by examining the modification indices.

Nonparametric item response theory (IRT) analysis

Once the unidimensional set of items of the COVID-PSS was identified and assessed model fit
by the EFA and CFA, respectively. With regard to the relationship between the latent trait and the
responses to the items, we, therefore, implemented the nonparametric IRT analysis to evaluate the
fundamental assumptions, including unidimensionality, local independence, and monotonicity.
Unidimensionality implies that responses to items are explained by a common latent trait. Local
independence implies that responses to items are independent and all the relationships between the
items are explained by the latent trait. In other words, local independence implies that a strong
redundancy among the items does not indicate. Monotonicity is a key assumption that allows
validating the score as an ordinal measure of the latent trait.?’

The traces of the items, Loevinger’s H coefficients (H*: if H® less than 0.3, the scale has poor
scalability properties; 0.3 < H° <0.4, the scale is weak; 0.4 < H* <0.5, the scale is medium; and H* 0.5
or more, the scale is strong) and monotonicity assumption criterion (should be less than 80) were
tested to determine the fundamental of nonparametric IRT assumption as described above.?’ Taken
together with the CFA, the final decision for the final COVID-PSS items were based on a theoretically

of all psychometric performance.

Validity
Face and content validity

Face and content validity are quantitative measures that are present whether the COVID-PSS
appears to assess the issues relevant to the social stigma toward the COVID-19 infection. This form of
validity was conducted through the comprehensive development of the questionnaire by literature
reviews, public interviews, and expert reviews.

Convergent validity

Convergent validity describes the degree to which the proposed assessment converges with
other relevant measures. This validity was evaluated using Spearman’s correlation coefficients
between the final COVID-PSS and other instruments as mentioned above, namely—the global fear of
COVID-19, perceived dangerousness to COVID-19, and the Bogardus social distance scale. The
correlation statistics were interpreted as slight (0 to 0.2), fair (>0.2 to 0.4), moderate (>0.4 to 0.6),
substantial (>0.6 to 0.8), and almost perfect (>0.8). Thus, a moderate correlation value was recognized

if the convergent validity was greater than 0.4.
S8
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On the basis of the psychosocial effects of the COVID-19 pandemic and impact on public daily
life, we postulated that the final COVID-PSS was more substantially converge with the global fear of
COVID-19, perceived dangerousness to COVID-19, and the Bogardus social distance scale than other
instruments. Additionally, multiple linear regression was used to confirm the linearity of the
association between the COVID-PSS summary scores as well as its’ subscale and the global fear of

COVID-19, perceived dangerousness to COVID-19, and the Bogardus social distance scale.

Discriminant validity

With regard to discriminant validity, non-significant, or slight correlation statistic (0 to 0.2)
was expected between the final COVID-PSS and specific tools. To establish the discriminant validity,
we estimated the bivariate correlation between the final COVID-PSS and the pain intensity scale, and
the ISI. We hypothesised there would be non-significant to fair correlation for the COVID-PSS scores

and the pain intensity scale and the ISI scale.

Reliability

An internal consistency (Cronbach’s a coefficient) was calculated for each factor of the final
COVID-PSS as well as the entire of the COVID-PSS instrument to determine internal consistency
reliability and the degree to which every item in a scale measures the same construct. The values of at
least 0.70 indicated acceptable reliability of the questionnaire. The item-total correlations between
0.20 and 0.80 were also considerable acceptable.?®

Test-retest reliability was assessed by the intraclass correlation coefficients (ICCs) between the
first and second entry (3-5 days later), in which indicated as slight (<0.2), fair (>0.2 to 0.4), moderate
(>0.4 to 0.6), substantial (>0.6 to 0.8), and almost perfect (>0.8).

Anchor-based methods

The final COVID-PSS was used to measure the degree of social stigma toward the COVID-19
infection against three sets of participant-assessed anchor questions, including the global fear of
COVID-19, perceived dangerousness to COVID-19, and the 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 was calculated for each set of
possible severity strata. The k coefficient of 0-0.2 was indicated as slight agreement, greater 0.2-0.4
fair, greater 0.4-0.6 moderate, greater 0.6-0.8 substantial, and greater 0.8 almost perfect agreement.
The precision of the area under the receiver operating characteristic curve (AuROC) method was used
to assess optimal COVID-PSS cutoff scores. The AUROC of greater than 0.90 were considered as
excellent, 0.80-0.89 good, 0.70-0.79 fair, less than 0.70 poor, and less than 0.60 fails.?® Sensitivity and

specificity with the corresponding 95% confidence intervals (Cls) were also estimated. The optimal «
S9
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value together with the AUROC performance was adopted as the best banding for the final COVID-
PSS. Effects of covariates on the AUROC values based on the proposed COVID-PSS cut-off scores
were explored using the participant characteristics.

The severity and psychosocial effects of the COVID-19 pandemic were defined for a practical
application using the AUROC curves plots of three banding systems: no/minimal-, moderate-, and
high-social stigma towards COVID-19 infection. To construct the AUROC curves and banding the
specific tools for the anchor-based approach, the NRS—11-points the global fear of COVID-19 and
the perceived dangerousness to COVID-19 was classified into no/minimal (0-3 points), moderate (4-6
points), and severe (7-10 points). Likewise, the Bogardus social distance scale was classified as
no/minimal (1.0), moderate (2.0-3.4), and high (4.0-7.0). Based on the practicability indices, the final
COVID-PSS cutoff scores were rounded to zero decimal places. The AUROC analyses of the
dichotomization points were determined by using the entire cohort for each cutoff score. For instance,
to determine the cutoff for high-social stigma towards COVID-19 infection, the results from

severe/high effect of anchor questions were analyzed against all others.

S10
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Table S1 Characteristics of Included and Excluded Participants
Variable Included (n=4,004) Excluded (n=318) P Value
Age, year (mean + SD; range) 29.1+£10.8; (18 -79) 29.4+7.5; (18 -59) 0.622
Sexual identity
Male 1,231 (30.7) 80 (25.2) 0.093
Female 2,619 (65.4) 227 (71.4)
Others 154 (3.9) 11 (3.5)
Marital status
Single 3,208 (80.1) 239 (75.2) 0.087
Married/domestic partnership 693 (17.3) 67 (21.1)
Divorced/widowed/separated 103 (2.6) 12 (3.4)
Education level
Iliterate/primary school/junior high 127 (3.2) 8 (2.5) 0.067
school
Senior high school/diploma/high 1,893 (47.3) 131 (41.2)
vocational
Bachelor’s degree/higher education 1,984 (49.6) 179 (56.3)
Religion
Irreligion 375 (9.4) 29 (9.1) 0.885
Buddhist/Christian/Muslim/Others 3,629 (90.6) 289 (90.9)
Occupation
Unemployed/retired 391 (9.8) 28 (8.8) 0.176
Employed 2,024 (50.5) 178 (56.0)
College student 1,589 (39.7) 112 (35.2)
Living status
Alone 576 (14.4) 54 (17.0) 0.077
With family 3,164 (79.0) 235 (73.9)
With others 264 (6.6) 29 (9.1)
Person income, Baht/month
<10,000 1,905 (47.6) 141 (44.3) 0.254
10,001 — 20,000 1,054 (26.3) 81 (25.5)
>20,000 1,045 (26.1) 96 (30.2)
History of mental illness 359 (9.0) 36 (11.3) 0.161
History of Chronic NCD' 599 (15.0) 42 (13.2) 0.397
Quarantine status
Never 1,781 (44.5) 149 (46.9) 0.687
Past 1,575 (39.3) 118 (37.1)
Current 648 (16.2) 51 (16.0)

Data are expressed as the frequency (percentage) of patients, unless otherwise indicated.

"To includes diabetes mellitus, hypertension, dyslipidemia, stroke and heart disease, chronic kidney

disease, chronic lung disease, and cancer.

Abbreviations: COVID-19, coronavirus disease-2019; SD, standard deviation.
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; Table S2 Descriptive Statistics and Item-Total Correlations: 30-Item Pilot COVID-PSS (n=4,004)
3 Item Mean (SD) Median Ceiling Floor Skewness Kurtosis  Corrected
4 (Min-Max) Effect (%) Effect (%0) ITC
2 Q1 2.5(1.2) 2(1-5) 6.7% 24.8% 0.37 2.30 0.30
- Q2 2.2 (1.1) 2(1-5) 4.7% 32.6% 0.67 2.67 0.46
8 Q3 1.9 (1.0 2(1-5) 2.0% 45.9% 0.99 3.35 0.50
9 Q4 3.1(1.3) 3(1-5) 16.3% 13.2% -0.10 2.00 0.38
1? Q5 2.8 (1.3) 3(1-5) 12.1% 18.8% 0.11 2.01 0.44
12 Q6 1.8(1.1) 1(1-5) 3.0% 54.8% 1.23 3.67 0.64
13 Q7 1.7 (0.9) 1(1-5) 1.3% 56.9% 1.34 4.36 0.51
14 Q8 2.7 (1.3) 3(1-5) 11.2% 20.4% 0.23 1.06 0.50
} 2 Q9 19(11)  2(1-5) 3.3% 50.0% 1.11 3.46 0.62
17 Q10 2.0(1.1) 2(1-5) 3.5% 42.1% 0.98 3.35 0.63
18 Q11 1.4 (0.8) 1(1-5) 1.0% 71.4% 2.07 7.29 0.66
19 Q12 1.5(0.9) 1(1-5) 1.6% 67.2% 1.80 5.83 0.62
2 Qs 26(12) 3(1-5) 10.1% 16.8% 0.24 2.24 0.46
22 Q14 2.3(1.1) 2(1-5) 4.4% 29.5% 0.56 2.57 0.51
23 Q15 1.4 (0.8) 1(1-5) 0.7% 74.4% 2.12 7.35 0.62
;‘5‘ Q16 1.3 (0.8) 1(1-5) 1.3% 80.6% 2.66 10.14 0.39
% Q17 1.3(0.8) 1(1-5) 1.0% 78.8% 2.46 9.02 0.41
27 Q18 2.3(1.4) 2(1-5) 9.4% 43.0% 0.62 2.09 0.21
28 Q19 1.8 (1.2) 1(1-5) 5.0% 57.7% 1.40 3.97 0.26
§§ Q20 23(1.3) 2(1-5) 9.4% 38.2% 0.68 2.28 0.20
31 Q21 1.9(1.1) 2(1-5) 2.6% 47.6% 0.99 3.18 0.26
32 Q22 25(1.1) 3(1-5) 4.1% 23.6% 0.20 2.33 0.17
33 Q23 2.7 (1.2) 3(1-5) 8.6% 22.4% 0.18 2.14 0.25
2‘5‘ Q24 1.5(0.9) 1(1-5) 1.6% 68.3% 1.90 6.41 0.47
36 Q25 2.0(1.1) 2(1-5) 4.9% 40.7% 0.96 3.28 0.37
37 Q26 2.2 (1.3) 2(1-5) 10.5% 40.2% 0.81 2.50 0.29
38 Q27 2.6 (1.2) 3(1-5) 6.9% 21.4% 0.34 2.38 0.40
oo Q8 19(1.1) 1(1-5) 4.0% 51.1% 1.21 3.71 0.50
41 Q29 1.3(0.7) 1(1-5) 0.8% 82.3% 2.87 11.94 0.51
42 Q30 1.2 (0.6) 1(1-5) 1.0% 86.4% 3.40 15.53 0.46
ji Noted: Boldfaced items indicate findings of floor effect or ceiling effect of >80%.
45 Abbreviations: COVID-PSS, coronavirus disease 2019-public stigma scale; ITC, item-total
46 correlation; SD, standard deviation.
47
48
49
50
51
52
53
54
55
56
57
58
59
60
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Table S3 Exploratory Factor Analysis of the 15-1tem Prototype COVID-PSS (n=2,002)

BMJ Open
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Item Description of Item

Factor Loadings®

Communality

Factor 1 Factor 2 Factor 3 Value
Q1 0.66 0.01 -0.17 0.40
Q2 0.74 0.16 -0.18 0.62
Q4 0.88 -0.23 0.12 0.69
Q5 0.79 -0.07 0.11 0.64
Q6 0.21 0.61 0.14 0.54
Q7 0.24 0.62 -0.11 0.40
Q8 0.17 0.08 0.66 0.55
Q9 0.10 0.61 0.18 0.58
Q10 0.17 0.65 0.07 0.57
Q11 -0.14 0.91 0.02 0.73
Q12 -0.05 0.85 -0.06 0.65
Q13 -0.04 0.01 0.87 0.75
Q14 -0.05 0.10 0.79 0.67
Q15 -0.17 0.88 0.01 0.66
Q27 0.02 -0.07 0.78 0.59
Percentage of the variance 26.2 32.5 23.3 Total variance

82.0

"The extraction method was principle component analysis, with the rotation method by oblique,
promax rotation. Items load on the assigned factor loadings >0.6 are highlighted.
Abbreviations: COVID-PSS, coronavirus disease 2019-public stigma scale.
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; Table S4 Confirmatory Factor Analysis of the Prototype COVID-PSS (n=2,002) 8
3 Factor No. of items Threshold for acceptable fit 3 Model fit
4 CFlI TLI RMSEA SRME R-Squared
2 (>0.9) (>0.9) (<0.1[90% ClI]) (<0.1)%  (>0.30)
- Stereotype 4 items (Q1, Q2, Q4, Q5) 0.883 0.650 0.252 (0.226 —0.278) 0.061 § Q1=0.19, Unacceptable
8 € otherwise >0.30
9 3items (Q2, Q4, Q5) 1.000 1.000 <0.001 (<0.001 —<0.001) <0.008 AIl >0.30 Acceptable/Good
1? Prejudice 7 items (Q6, Q7, Q9, Q10, Q11, Q12, 0.944 0.916 0.108; 0.098 - 0.118 0.0353 All >0.30 Unacceptable
Q15) 3
12 ]
13 3 items (Q6, Q9, Q10) 1.000 1.000 <0.001; <0.001 -<0.001  <0.00€ All >0.30 Acceptable/Good
14 Fear 4 items (Q8, Q13, Q14, Q27) 0.993 0.980 0.068; 0.043 —0.096 0.0133 Al >0.30 Acceptable/Good
:2 Three- 15 items (Q1, Q2, Q4, Q5, Q6, Q7,Q8, 0.879 0.853  0.094; 0.091 - 0.097 0.0658 Q1=0.22 Unacceptable
17 dimensional Q9, Q10, Q11, Q12, Q13, Q14, Q15, § otherwise >0.30
18 model Q27) >
19 10 items (Q2, Q4, Q5, Q6, Q8, Q9, 0.931 0.903  0.091; 0.084 —0.098 0.054-‘1 All >0.30 Acceptable
20 Q10, Q13, Q14, Q27) 3
;; Abbreviations: CFI, comparative-fit index; Cl, confidence interval, COVID-PSS coronavirus disease 2019-pub|iq-‘§stigma scale; RMSEA, root mean
23 square error of approximation; SRMR, standardized root mean squared residual; TLI, Tucker-Lewis Index. %
24 2
25 S
26 o
27 >
28 E
29 ©
30 o
31 X
32 g
33 Q
34 o
35 5
36 3
37 a
38 5]
39 N
40 8
41 g
42 <
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Table S5 Results of Nonparametric Item Response Theory Analysis of the Final 10-1tem COVI-PSS

(n=4,004)
Item Loevinger’s H Z-statistics P-Value Monotonicity Assumption
Coefficients (HS)* (Criterion <80)
Subscale: Stereotype
Item 1: (Q2) 0.50 41.31 <0.001 -10
Item 2: (Q4) 0.59 49.71 <0.001 -15
Item 3: (Q5) 0.58 48.18 <0.001 -14
Subscale: Prejudice
Item 4: (Q6) 0.55 47.03 <0.001 -13
Item 5: (Q9) 0.56 48.84 <0.001 -13
Item 6: (Q10) 0.53 45.34 <0.001 34
Subscale: Fear
Item 7: (Q8) 0.48 49.68 <0.001 9
Item 8: (Q13) 0.61 62.71 <0.001 1
Item 9: (Q14) 0.58 58.28 <0.001 -14
Item 10: (Q27) 0.51 52.40 <0.001 3

"Loevinger’s H Coefficients indicates that, if H® <0.3, the scale has poor scalability properties; 0.3 <
H® <0.4, the scale is weak; 0.4 < H° <0.5, the scale is medium; and H® >0.5, the scale is strong.

Abbreviations: COVID-PSS, coronavirus disease 2019-public stigma scale.
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Table S6 Correlation Among the Final 10-1tem COVID-PSS Subscales (n=4,004)"

COVID-PSS Mean (SD) Median Correlation (95% CI)

Subscales (Min-Max)  Stereotype Prejudice Fear

Stereotype 8.2 (3.0) 8 (3-15) 1.00
Prejudice 5.7 (2.7) 5(3-15) 0.53(0.51-0.55) 1.00
Fear 10.4 (3.8) 10(4-20) 0.35(0.32-0.38) 0.52(0.50-0.54) 1.00

YSpearman rank correlation test, all P-value <0.001.
Abbreviations: ClI, confidence interval; COVID-PSS, coronavirus disease 2019-public stigma scale;
SD, standard deviation.
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Table S7 Multiple Lineal Regression Analyses Examining Association of the Final 10-Item COVID-PSS with Fegr of COVID-19, Perceived Risk of
COVID-19 Infection, and Social Distance Scale (n=4,004)" ,\,
COVID-PSS Global Fear of COVID-19 Perceived risk of COVID-19 Infection §OC|aI Distance Scale

Coefficient B P-Value R? Coefficient B P-Value R? Coefficient B P-Value R?

(95% CI) (95% CI) §95% ClI)
Subscale: stereotype 0.18 (0.16 — 0.20) <0.001 0.12 0.27 (0.25-0.29) <0.001 0.16 $.07 (0.06 — 0.08) <0.001 0.06
Subscale: prejudice  0.32 (0.30 — 0.34) <0.001 0.23 0.47 (0.45-0.49) <0.001 0.33 .18 (0.17-0.20) <0.001  0.20
Subscale: fear 0.41 (0.40 - 0.41) <0.001 0.71 0.52(0.52-0.53) <0.001 0.84 §.17 (0.16 - 0.18) <0.001 0.36
Summary score 0.17 (0.16 — 0.17) <0.001 0.49 0.23(0.22-0.24) <0.001 0.65 'Q 08 (0.07 -0.08) <0.001 0.29

TAdjusted for age, sexuality identity, marital status, education level, religion, occupation, living status, personal i nmome history of mental illness, history

of chronic non-communicable disease, quarantine status.

Abbreviations: Cl, confidence interval; COVID-PSS, coronavirus disease 2019-public stigma scale.
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; Table S8 Number of Participants with Each COVID-PSS Score and Corresponding to Anchor-Based
3 Questions: Global Fear of COVID-19

4 COVID- Participant Global Fear of COVID-19

> PSS Total No. of Participant Mean Median Mode
g Score No/minimal Moderate  Severe (SD) (min-max)

8 (0-3 Points)  (4-6 Points) (7-10 Points)

9 10 20 26 64 0 4.2 (1.4) 4(2-6) 4
10 11 55 19 29 7 4.4 (1.6) 4(2-17) 4
11 12 62 15 42 5 4.5 (1.4) 4(1-7) 4
12 13 67 11 51 5 4.6 (1.4) 5(1-7) 4
} j 14 94 22 66 6 46(15 5(1-8) 4
s 15 124 17 86 21 5.1 (1.4) 5(2-8) 5
16 16 149 18 100 31 5.2 (1.4) 5(2-8) 5
17 17 161 19 113 29 5.2 (1.4) 5(1-8) 5
18 18 181 22 111 48 5.4 (1.4) 6(2-9) 6
19 19 206 5 142 59 5.9 (1.3) 6(3-9) 6
;‘1) 20 196 10 123 63 59(14) 6(2-9) 6
% 21 197 5 120 72 6.1 (1.4) 6(2-10) 6
23 22 221 3 125 93 6.3 (1.5) 6(2-10) 6
24 23 177 2 98 77 6.2 (1.3) 6(3-10) 7
25 24 197 2 82 113 6.6 (1.4) 7(3-10) 7
26 25 170 2 64 104 6.9 (1.4) 7(3-10) 7
;; 26 160 0 47 113 71(14)  7(4-10) 7
29 27 161 0 49 112 7.3(1.4) 7(4-10) 7
30 28 179 1 47 131 7.2 (1.4) 7(3-10) 7
31 29 188 1 43 144 7.5 (1.4) 8(3-10) 8
32 30 192 0 45 147 7.4 (1.3) 7(4-10) 7
33 31 110 0 10 100 8.0 (1.2) 8(4-10) 9
e 32 107 0 10 97 81(13) 8(4-10) 8
36 33 89 0 12 77 8.0 (1.3) 8(4-10) 9
37 34 86 0 4 82 8.4 (1.1) 8(6-10) 9
38 35 57 0 3 54 8.6 (1.1) 9(6-10) 9
39 36 64 0 3 61 8.5 (1.1) 9(5-10) 9
2‘1) 37 49 0 2 47 86(1.0) 9(6-10) 9
p 38 45 0 0 45 9.0 (0.8) 9(8-10) 9
43 39 35 0 4 31 8.8 (1.3) 9(5-10) 9
44 40 41 0 3 38 8.9 (1.3) 9(4-10) 9
45 41 21 0 0 21 9.1 (0.8) 9(7-10) 9
46 42 20 0 0 20 8.8 (1.0) 9(7-10) 9
j; 43 8 0 0 8 94(05)  9(9-10) 9
49 44 13 0 0 13 9.6 (0.5) 10(9-10) 10
50 45 4 0 0 4 9.5 (0.6) 9(9-10) 9
51 46 13 0 0 13 9.1 (0.8) 9(8-10) 9
52 47 5 0 0 5 9.2 (0.4) 9(9-10) 9
53 48 5 0 0 5 8.6 (0.5) 9(8-9) 9
g‘S‘ 49 NA NA NA NA NA NA NA
o 50 5 0 0 5 9.4 (0.5) 9(9-10) 9
57 Abbreviations: COVID-19, coronavirus disease 2019; COVID-PSS, coronavirus disease 2019-public stigma
58 scale; NA, not applicable.

59
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Table S8 Number of Participants with Each COVID-PSS Score and Corresponding to Anchor-Based
Questions: Perceived Dangerousness to COVID-19 (Continued)

COVID- Participant Perceived Risk of COVID-19 Infection
PSS Total No. of Participant Mean Median Mode
Score No/minimal Moderate  Severe (SD) (min-max)

(0-3 Points)  (4-6 Points) (7-10 Points)
10 90 90 0 0 2 (NA) 2(2-2) 2
11 55 55 0 0 2.2 (0.4) 2(2-3) 2
12 62 58 4 0 24(06) 2(2-4) 2
13 67 48 19 0 3.0(0.9) 3(2-5) 3
14 94 65 29 0 3.0(1.0) 3(2-6) 2
15 124 66 57 1 35(1.1) 3(2-7) 3
16 149 78 68 3 35(1.2) 3(2-9) 4
17 161 69 92 0 37(12) 4(2-6) 4
18 181 55 116 10 41(14)  4(2-10) 4
19 206 48 146 12 43(13)  4(2-7) 4
20 196 36 143 17 46(14)  4(2-10) 4
21 197 22 155 20 4.9 (1.3) 5(2-9) 5
22 221 23 172 26 5.0 (1.4) 5 (2 —10) 5
23 177 9 130 38 5.5(1.5) 5(2-10) 5
24 197 16 140 41 5.5 (1.6) 5 (2 — 10) 5
25 170 17 104 49 5.6 (1.6) 6 (2-10) 5
26 160 5 95 60 6.1 (1.4) 6 (2 10) 6
27 161 2 86 73 6.4 (1.4) 6 (2 10) 6
28 179 0 100 79 6.4 (1.4) 6 (4 —10) 6
29 188 2 80 106 6.8 (1.4) 7 (3-10) 7
30 192 1 112 79 65(1.1)  6(3-10) 6
31 110 0 41 69 7.0 (1.3) 7 (4 -10) 8
32 107 0 29 78 7.4 (1.4) 7 (4-10) 8
33 89 2 31 56 7.1 (1.6) 7 (3-10) 7
34 86 0 25 61 7.6 (1.4) 8 (5-10) 6
35 57 0 6 51 8.1(1.3) 8 (5 - 10) 6
36 64 0 9 55 8.2 (1.3) 8 (5-10) 8
37 49 0 4 45 8.3(1.2) 8 (5 - 10) 8
38 45 0 2 43 8.7 (1.2 8 (6 -10) 10
39 35 0 0 35 9.1 (0.9) 9 (7 -10) 10
40 41 0 1 40 8.7 (1.1) 9 (6 — 10) 10
41 21 0 0 21 9.2(1.0) 10(7-10) 10
42 20 0 0 20 9.4(09) 10(8-10) 10
43 8 0 0 8 9.6 (0.5) 10 (9 -10) 10
44 13 0 0 13 9.8(06) 10(8-10) 10
45 4 0 0 4 10 (NA) 10 (10-10) 10
46 13 0 1 12 9.4(13) 10(6-10) 10
47 5 0 0 5 9.2 (1.1) 10 (8-10) 10
48 5 0 0 5 9.6(05)  10(9-10) 10
49 NA NA NA NA NA NA NA
50 5 0 0 5 10 (NA) 10 (10-10) 10

Abbreviations: COVID-19, coronavirus disease 2019; COVID-PSS, coronavirus disease 2019-public stigma
scale; NA, not applicable.
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Table S8 Number of Participants with Each COVID-PSS Score and Corresponding to Anchor-Based

BMJ Open

Questions: Social Distance Scale (Continued)

COVID- Participant Social Distance Scale
PSS Total No. of Participant Mean Median Mode
Score No/Low Moderate  High (SD) (min-max)

(1 Points) (2-3 Points)  (4-7 Points)
10 90 44 45 1 1.7(08) 2(1-4) 1
11 55 17 37 1 1.9 (0.7) 2(1-4) 2
12 62 21 38 3 1.8(0.7) 2(1-4) 2
13 67 16 47 4 20(08) 2(1-5) 2
14 94 23 64 7 2.0(0.8) 2(1-4) 2
15 124 19 99 6 2107 2(1-4) 2
16 149 27 116 6 2.1(0.7) 2(1-4) 2
17 161 31 122 8 21(08) 2(1-4) 2
18 181 24 139 18 2.3(0.8) 2(1-5) 2
19 206 10 172 24 25(08) 2(1-5) 2
20 196 15 163 18 2.4(0.8) 2(1-5) 2
21 197 15 148 34 2609  3(1-6) 2
22 221 15 158 48 2.7(0.9) 3(1-5) 2
23 177 20 121 36 2610  2(1-5) 2
24 197 8 134 55 2.8(0.9) 3(1-5) 2
25 170 2 128 40 2909  3(1-6) 2
26 160 4 107 49 3.0 (0.9) 3(1-5) 3
27 161 3 99 59 3.0 (0.9) 3(1-6) 4
28 179 6 111 62 30100 3(1-7) 2
29 188 5 127 56 3.0 (1.0) 3(1-7) 3
30 192 4 77 111 3.4 (1.0) 4(1-6) 4
31 110 4 59 47 3.2(1.1) 3(1-6) 3
32 107 2 47 58 3.6 (1.1) 4(1-6) 4
33 89 0 49 40 3.4 (1.1) 3(2-7) 312
34 86 5 44 37 33(1.2) 3(1-6) 3
35 57 0 25 32 36(L1)  4(2-6) 4
36 64 1 32 31 3.3(0.8) 3(1-5) 4
37 49 0 24 25 36(1.0) 4(2-6) 3/4
38 45 0 13 32 4.0(1.1) 4(2-6) 4
39 35 0 11 24 38(09) 4(2-6) 4
40 41 1 18 22 38(13) 4(1-6) 3
41 21 0 4 17 4.2 (1.1) 4(2-7) 4
42 20 1 8 11 38(13) 4(1-7) 3
43 8 0 1 3 4.2 (0.7) 4(3-5) 4
44 13 0 0 13 5109 5(4-7) 5
45 4 0 0 4 50(NA)  5(5-5) 5
46 13 0 2 11 46(1.0) 5(3-6) 4/5
47 5 0 3 2 3.6 (0.9) 3(3-5) 3
48 5 0 0 5 50(NA) 5(5-5) 5
49 NA NA NA NA NA NA NA
50 5 0 0 5 56 (0.9  6(4-6) 6

Abbreviations: COVID-19, coronavirus disease 2019; COVID-PSS, coronavirus disease 2019-public stigma
scale; NA, not applicable.
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Table S9 Proposed Sets of COVID-PSS Severity Bands 8
Possible COVID-  Cutoff Scores Kappa Coefficient of Agreement with the Angmor-Based Questions (95% CI)
PSS Bandings® No/minimal Moderate  High Global Fear of COVID-19 Perceived Risk ¢f Social Distance Scale
COVID-19 Infe@ion
Set A <14 15-25 >26 0.40 (0.37-0.42) 0.45(0.42 — 0.47§ 0.28 (0.25-0.30)
SetB <14 15-26 >27 0.37 (0.35-0.39) 0.46 (0.43 — 0.48§r 0.29 (0.26 — 0.31)
SetC <14 15-27 >28 0.35(0.32-0.37) 0.46 (0.43-0.48 0.28 (0.26 —0.31)
SetD <14 15-28 >29 0.32 (0.29-0.34) 0.46 (0.43 — 0.48}% 0.28 (0.26 —0.31)
SetE <14 15-29 >30 0.28 (0.26 — 0.30) 0.44 (0.41 - 0.46E 0.29 (0.26 — 0.32)
SetF <15 16-25 >26 0.38 (0.36 — 0.40) 0.46 (0.44 — 0.48§ 0.27 (0.24 - 0.29)
SetG <15 16-26 >27 0.35(0.33-0.38) 0.47 (0.44 — 0.49§ 0.27 (0.24 —0.30)
SetH <15 16-27 >28 0.33(0.31-0.35) 0.47 (0.44 — 0.49% 0.27 (0.24 —0.30)
Set | <15 16-28 >29 0.30 (0.28 - 0.32) 0.47 (0.44 — 0.49§ 0.27 (0.24 - 0.30)
SetJ <15 16-29 >30 0.26 (0.24 —0.29) 0.45(0.42-0.48% 0.28 (0.25-10.31)
Set K <16 17-25 >26 0.36 (0.34 —0.38) 0.47 (0.45 - 0.50% 0.25 (0.23 - 0.28)
SetL <16 17-26 >27 0.34 (0.31-10.36) 0.48 (0.46 —0.51% 0.26 (0.23 -0.28)
Set M <16 17-27 >28 0.31 (0.29 -0.34) 0.48 (0.46 - 0.513 0.26 (0.23 —0.28)
SetN <16 17-28 >29 0.28 (0.26 — 0.31) 0.48 (0.46 - 0.51% 0.26 (0.23 —0.28)
Set O <16 17-29 >30 0.25(0.23 -0.27) 0.46 (0.44 — 0.49% 0.27 (0.24 - 0.29)
SetP <17 18-25 >26 0.34 (0.31-0.36) 0.48 (0.45 — 0.502 0.25(0.22 - 0.27)
SetQ <17 19-26 >27 0.31 (0.29 -0.34) 0.48 (0.46 - 0.51} 0.25(0.22 - 0.27)
SetR <17 19-27 >28 0.29 (0.27 - 0.31) 0.48 (0.46 — 0.51% 0.25 (0.22 - 0.27)
SetS <17 19-28 >29 0.26 (0.24 —0.29) 0.48 (0.46 — 0.51p 0.25(0.22 - 0.27)
SetT <17 19-29 >30 0.23 (0.21-0.25) 0.46 (0.44 — 0.49% 0.25 (0.23 - 0.28)
Set U <18 19-25 >26 0.32 (0.30-10.34) 0.46 (0.44 — 0.49§ 0.23 (0.21-0.25)
SetV <18 19-26 >27 0.30 (0.27 - 0.32) 0.47 (0.45 —0.49% 0.23 (0.21 - 0.26)
Set W <18 19-27 >28 0.28 (0.25-0.30) 0.47 (0.45 - 0.50§i 0.23 (0.21 - 0.26)
Set X <18 19-28 >29 0.25(0.23 -0.27) 0.47 (0.45 - 0.50% 0.23 (0.20 - 0.25)
SetY <18 19-29 >30 0.22 (0.19 - 0.24) 0.45 (0.43 - 0.48% 0.24 (0.21 - 0.26)
"The final COVID-PSS severity band is highlighted. g
Abbreviations: CI, confidence intervals; COVID-19, coronavirus disease 2019; COVID-PSS, coronavirus disease782019-public stigma scale.
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; Table S10 Possible Set of COVID-PSS Scores and Interpretation Using Participant-Based Anchors ;

3 Possible COVID-  Cutoff Scores Impact on Global Fear of COVID-19: AUROE (95% CI)

4 PSS Bandings® No/minimal Moderate  High No/minimal (0-3 Points) Moderate (4-6 P@nts) Severe (7-10 Points)
2 Set A <14 15-25 >26 0.70 (0.66 — 0.73) 0.67 (0.65 — 0.68) 0.75(0.74 - 0.76)
7 Set B <14 15-26 >27 0.70 (0.66 — 0.73) 0.66 (0.64 — 0.6@ 0.74 (0.72 - 0.75)
8 SetC <14 15-27 >28 0.70 (0.66 — 0.73) 0.65 (0.63 — 0.6@ 0.72 (0.71-0.74)
?o Set D <14 15-28 >29 0.70 (0.66 — 0.73) 0.63 (0.62 — 0.6@ 0.70 (0.69 - 0.72)
1 SetE <14 15-29 >30 0.70 (0.66 — 0.73) 0.61 (0.60 - 0.68) 0.68 (0.67 — 0.69)
12 Set F <15 16-25 >26 0.72 (0.69 — 0.76) 0.65 (0.63 — 0.6@ 0.75 (0.74 - 0.76)
13 Set G <15 16-26 >27 0.72 (0.69 - 0.76) 0.64 (0.62 - 0.65) 0.74 (0.72 - 0.75)
1‘5‘ Set H <15 16-27 >28 0.72 (0.69 — 0.76) 0.63 (0.61-0.68) 0.72 (0.71 - 0.74)
16 Set | <15 16-28 >29 0.72 (0.69 — 0.76) 0.61 (0.60 - 0.68) 0.70 (0.69 - 0.72)
17 SetJ <15 16-29 >30 0.72 (0.69 - 0.76) 0.59 (0.58 - 0.69) 0.68 (0.67 — 0.69)
18 Set K <16 17-25 >26 0.75 (0.72 - 0.79) 0.63 (0.62 - 0.65) 0.75(0.74 - 0.76)
;g Set L <16 17-26 >27 0.75 (0.72 - 0.79) 0.62 (0.60 — 0.6% 0.74 (0.72 - 0.75)
2 Set M <16 17-27 >28 0.75(0.72 - 0.79) 0.61 (0.59 - 0.62) 0.72 (0.71 - 0.74)
22 Set N <16 17-28 >29 0.75 (0.72 - 0.79) 0.59 (0.58 - 0.6%) 0.70 (0.69 - 0.72)
23 Set O <16 17-29 >30 0.75 (0.72 - 0.79) 0.58 (0.56 — 0.5§) 0.68 (0.67 — 0.69)
o Set P <17 18-25 >26 0.78 (0.75 — 0.81) 0.61 (0.59 — 0.62) 0.75 (0.74 — 0.76)
26 Set Q <17 19-26 >27 0.78 (0.75-0.81) 0.60 (0.58 — 0.6% 0.74 (0.72 - 0.75)
27 Set R <17 19-27 >28 0.78 (0.75-0.81) 0.59 (0.57 - 0.6§) 0.72 (0.71 - 0.74)
;g Set S <17 19-28 >29 0.78 (0.75-0.81) 0.57 (0.56 — 0.58) 0.70 (0.69 - 0.72)
30 SetT <17 19-29 >30 0.78 (0.75-0.81) 0.55 (0.54 — 0.5 0.68 (0.67 — 0.69)
31 Set U <18 19-25 >26 0.82 (0.79 - 0.84) 0.59 (0.57 - 0.6% 0.75 (0.74 - 0.76)
32 SetV <18 19-26 >27 0.82 (0.79 - 0.84) 0.58 (0.56 — 0.5§) 0.74 (0.72 - 0.75)
gi Set W <18 19-27 >28 0.82 (0.79 — 0.84) 0.57 (0.55 - 0.58) 0.72 (0.71 - 0.74)
35 Set X <18 19-28 >29 0.82 (0.79 - 0.84) 0.55 (0.54 - 0.5%) 0.70 (0.69 - 0.72)
36 SetY <18 19-29 >30 0.82 (0.79 - 0.84) 0.68 (0.67 — 0.69)

0.54 (0.52 - 0.55)
[17]

"The final COVID-PSS severity band is highlighted.
Abbreviations: AUROC, area under receiver operating characteristic curve; Cls, confidence intervals; COVID-19
PSS, coronavirus disease 2019-public stigma scale.
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Table S10 Possible Set of COVID-PSS Scores and Interpretation Using Participant-Based Anchors (Continued)
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Possible COVID-
PSS Bandings®

Cutoff Scores

Impact on Perceived Risk of COVID-19 Infe@ion: AUROC (95% CI)

No/minimal

Moderate  High

No/minimal (0-3 Points)

Moderate (4-6 Pgints)

Severe (7-10 Points)

Set A
Set B
SetC
Set D
Set E
Set F
Set G
SetH
Set |
SetJ
Set K
Set L
Set M
SetN
Set O
Set P
SetQ
Set R
Set S
SetT
Set U
Set V
Set W
Set X
SetY

<14
<14
<14
<14
<14
<15
<15
<15
<15
<15
<16
<16
<16
<16
<16
<17
<17
<17
<17
<17
<18
<18
<18
<18
<18

15-25
15-26
15-27
15-28
15-29
16-25
16-26
16-27
16-28
16-29
17-25
17-26
17-27
17-28
17-29
18-25
19-26
19-27
19-28
19-29
19-25
19-26
19-27
19-28
19-29

>26
>27
>28
>29
>30
>26
>27
>28
>29
>30
>26
>27
>28
>29
>30
>26
>27
>28
>29
>30
>26
>27
>28
>29
>30

0.70 (0.68 — 0.72)
0.70 (0.68 — 0.72)
0.70 (0.68 — 0.72)
0.70 (0.68 — 0.72)
0.70 (0.68 — 0.72)
0.73 (0.71 - 0.75)
0.73 (0.71 - 0.75)
0.73 (0.71 - 0.75)
0.73 (0.71 — 0.75)
0.73 (0.71 - 0.75)
0.77 (0.75 — 0.79)
0.77 (0.75 — 0.79)
0.77 (0.75— 0.79)
0.77 (0.75 - 0.79)
0.77 (0.75 — 0.79)
0.80 (0.79 — 0.82)
0.80 (0.78 — 0.82)
0.80 (0.79 — 0.82)
0.80 (0.79 — 0.82)
0.80 (0.79 — 0.82)
0.82 (0.80 — 0.84)
0.82 (0.80 — 0.84)
0.82 (0.80 — 0.84)
0.82 (0.80 — 0.84)
0.82 (0.80 — 0.84)

0.67 (0.65 — 0.68)
0.68 (0.66 — 0.6)
0.68 (0.66 — 0.6§)
0.68 (0.67 - 0.76)
0.68 (0.66 — 0.68
0.67 (0.66 - 0.68)
0.68 (0.66 — 0.69)
0.68 (0.67 - 0.76)
0.69 (0.67 - 0.78)
0.68 (0.67 - 0.69)
0.67 (0.66 — 0.69)
0.68 (0.67 - 0.7§)
0.68 (0.67 —0.78)
0.69 (0.67 — 0.76)
0.68 (0.67 - 0.7§)
0.67 (0.65 — 0.68)
0.68 (0.66 - 0.69)
0.68 (0.66 — 0.69)
0.68 (0.67 — 0.78)
0.68 (0.66 — 0.69
0.65 (0.64— 0.6
0.66 (0.65 — 0.68)
0.67 (0.65—0.68)
0.67 (0.66 — 0.69)
0.66 (0.65 — 0.68)

[0

0.80 (0.78 — 0.81)
0.80 (0.78 — 0.81)
0.78 (0.76 — 0.79)
0.76 (0.75 — 0.78)
0.74 (0.72 - 0.75)
0.79 (0.78 — 0.81)
0.79 (0.78 — 0.81)
0.78 (0.76 — 0.79)
0.76 (0.75 — 0.78)
0.74 (0.72 - 0.75)
0.80 (0.78 — 0.81)
0.79 (0.78 — 0.81)
0.78 (0.76 — 0.79)
0.76 (0.75 — 0.78)
0.74 (0.72 - 0.75)
0.80 (0.78 — 0.81)
0.79 (0.78 — 0.81)
0.78 (0.76 — 0.79)
0.76 (0.75 — 0.78)
0.74 (0.72 - 0.75)
0.80 (0.78 — 0.81)
0.79 (0.78 — 0.81)
0.78 (0.76 — 0.79)
0.76 (0.75 — 0.78)
0.74 (0.72 - 0.75)

"The final COVID-PSS severity band is highlighted.
Abbreviations: AUROC, area under receiver operating characteristic curve; Cls, confidence intervals; COVID-19
PSS, coronavirus disease 2019-public stigma scale.
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; Table S10 Possible Set of COVID-PSS Scores and Interpretation Using Participant-Based Anchors (Continued) Z

3 Possible COVID- Cutoff Scores Impact on Social Distance Scale: AUROC (95@) Cl)

4 PSS Bandings' No/minimal Moderate  High No/Low (1 Point) Moderate (2-3 Pgints) High (4-7 Points)
2 Set A <14 15-25 >26 0.57 (0.56 — 0.58) 0.44 (0.42 — 0.4%) 0.75 (0.73 -0.78)
7 Set B <14 15-26 >27 0.58 (0.56 — 0.58) 0.45 (0.43 - 0.45 0.75 (0.73 -0.78)
8 SetC <14 15-27 >28 0.57 (0.56 — 0.58) 0.46 (0.45 - 0.4@ 0.77 (0.74 - 0.79)
?0 Set D <14 15-28 >29 0.57 (0.56 — 0.58) 0.47 (0.46 — 0'4.93 0.77 (0.74 - 0.79)
1 Set E <14 15-29 >30 0.57 (0.56 — 0.58) 0.48 (0.47 - 0.58 0.76 (0.74 - 0.79)
12 Set F <15 16-25 >26 0.59 (0.58 - 0.60) 0.45 (0.44 - 0.475) 0.75 (0.73 - 0.78)
13 Set G <15 16-26 >27 0.59 (0.58 — 0.60) 0.46 (0.45-0.48) 0.75 (0.73-0.78)
1‘5‘ SetH <15 16-27 >28 0.59 (0.58 — 0.60) 0.48 (0.46 — 0.48) 0.77 (0.74 - 0.79)
16 Set | <15 16-28 >29 0.59 (0.58 - 0.60) 0.49 (0.47 - 0.58) 0.77 (0.74 - 0.79)
17 SetJ <15 16-29 >30 0.59 (0.58 — 0.60) 0.50 (0.48 - 0.5%) 0.76 (0.74 - 0.79)
18 Set K <16 17-25 >26 0.61 (0.59 - 0.62) 0.47 (0.45-0.48) 0.75 (0.73-0.78)
;g Set L <16 17-26 >27 0.61 (0.59 - 0.62) 0.48 (0.46 — 0.5@ 0.75 (0.73 -0.78)
21 Set M <16 17-27 >28 0.61 (0.59 - 0.62) 0.49 (0.48 - 0.5%) 0.77 (0.74 - 0.79)
22 Set N <16 17-28 >29 0.61 (0.59 - 0.62) 0.50 (0.49 - 0.53) 0.77 (0.74 - 0.79)
23 Set O <16 17-29 >30 0.61 (0.59 -0.62) 0.51 (0.50 - 0.59) 0.76 (0.74 - 0.79)
o Set P <17 18-25 >26 0.63 (0.62 — 0.64) 0.49 (0.47 — 0.58) 0.75 (0.73 - 0.78)
26 Set Q <17 19-26 >27 0.63 (0.62 — 0.64) 0.50 (0.48 - 0.55 0.75 (0.73 -0.78)
27 Set R <17 19-27 >28 0.63 (0.62 — 0.64) 0.51 (0.50 - 0.53) 0.77 (0.74 - 0.79)
;g SetS <17 19-28 >29 0.63 (0.62 — 0.64) 0.52 (0.51 - 0.5%) 0.77 (0.74 - 0.79)
30 SetT <17 19-29 >30 0.63 (0.62 — 0.64) 0.53 (0.52 — 0.58) 0.76 (0.74 - 0.79)
31 Set U <18 19-25 >26 0.65 (0.64 — 0.66) 0.50 (0.49 - 0.5§ 0.75 (0.73-0.78)
32 SetV <18 19-26 >27 0.65 (0.64 — 0.66) 0.51 (0.50 - O.5§) 0.75 (0.73 -0.77)
gi Set W <18 19-27 >28 0.65 (0.64 — 0.66) 0.53 (0.51 - 0.5§) 0.77 (0.74 - 0.79)
35 Set X <18 19-28 >29 0.65 (0.64 — 0.66) 0.54 (0.52 - 0.5%) 0.77 (0.74 - 0.79)
36 SetY <18 19-29 >30 0.65 (0.64 — 0.66) 0.76 (0.74 - 0.79)

0.54 (0.53 - 0.56)
[17]

"The final COVID-PSS severity band is highlighted.
Abbreviations: AUROC, area under receiver operating characteristic curve; Cls, confidence intervals; COVID-19
PSS, coronavirus disease 2019-public stigma scale.
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Table S11 Effect of covariates on the final set of the 10-item COVID-PSS cut-off scores: Global Fear of COVIDZ9
Variables No/minimal (0-3 Points) Moderate (4-6 Points) @evere (7-10 Points)
Coefficient (95% CI) P Value Coefficient (95% CI) P Value Boefficient (95% CI) P Value
No/minimal-stigma towards COVID-19 infection (18 points or lower) S
Age -0.05 (-0.07 to -0.03) <0.001 -0.00 (-0.01 to 0.00) 0.261 .00 (-0.01 to 0.00) 0.261
Sexual identity -0.17 (-0.42 to 0.08) 0.183 0.12 (0.08 to 0.16) <0.001 .25 (0.16 to 0.34) <0.001
Marital status -0.35 (-0.76 to 0.06) 0.091 -0.05 (-0.12 t0 0.01) 0.089 go.lz (-0.25t0 0.02) 0.090
Education level -0.34 (-0.69 to 0.01) 0.055 0.04 (-0.01 to 0.09) 0.101 8.09 (-0.02 to 0.20) 0.101
Religion 0.12 (-0.27 to 0.50) 0.553 0.09 (0.02 to 0.16) 0.015 3,19 (0.04 to 0.34) 0.015
Occupation 0.09 (-0.18 t0 0.35) 0.518 0.01 (-0.04 to 0.05) 0.814 '@01 (-0.08 t0 0.10) 0.814
Living status -0.06 (-0.26 to 0.14) 0.558 0.02 (-0.01 to 0.05) 0.242 '804 (-0.03 t0 0.11) 0.243
Personal income, Baht/month 0.06 (-0.17 to 0.30) 0.603 -0.01 (-0.06 to 0.03) 0.481 .03 (-0.12 to 0.05) 0.481
History of mental illness -0.02 (-0.42 to 0.38) 0.928 0.04 (-0.04 to 0.12) 0.336 g.OS (-0.09 to 0.26) 0.336
History of chronic NCD* 0.79 (0.29 to 1.29) 0.002 -0.00 (-0.07 to 0.07) 0.988 £0.00 (-0.15 t0 0.15) 0.988
Quarantine status -0.23 (-0.44 to -0.02) 0.030 -0.07 (-0.11 to -0.04) <0.001 .15 (-0.22 to -0.08) <0.001
Moderate-stigma towards COVID-19 infection (19-25 points) )
Age 0.05 (0.02 to 0.07) <0.001 -0.00 (-0.01 to 0.00) 0.571 30 01 (-0.02 to -0.00) <0.001
Sexual identity 0.17 (-0.08 to 0.42) 0.173 -0.11 (-0.20 to -0.02) 0.022 _g 06 (-0.03 to 0.14) 0.222
Marital status 0.35 (-0.06 to 0.76) 0.092 -0.03 (-0.16 to 0.10) 0.645 gﬁ) 28 (-0.31 to -0.06) 0.004
Education level 0.30 (-0.04 to 0.65) 0.088 -0.04 (-0.14 t0 0.07) 0.520 =0.02 (-0.11 to 0.08) 0.728
Religion -0.08 (-0.47 to 0.30) 0.678 -0.00 (-0.16 to 0.15) 0.962 -e,O 18 (-0.35 to -0.00) 0.045
Occupation -0.05 (-0.31 t0 0.22) 0.727 0.02 (-0.07 t0 0.11) 0.650 =0 02 (-0.10 to 0.06) 0.665
Living status 0.07 (-0.12 t0 0.27) 0.466 -0.06 (-0.12 to 0.01) 0.082 é0.00 (-0.06 to 0.06) 0.992
Personal income, Baht/month -0.04 (-0.27 to 0.19) 0.733 0.06 (-0.03 t0 0.14) 0.176 ?8104 (-0.0310 0.11) 0.269
History of mental illness 0.03 (-0.37 t0 0.43) 0.897 -0.09 (-0.26 to 0.08) 0.304 5.01 (-0.15t0 0.17) 0.893
History of chronic NCD -0.74 (-1.24 t0 -0.24) 0.004 -0.01 (-0.16 to 0.14) 0.919 9.02 (-0.11t0 0.14) 0.819
Quarantine status 0.26 (0.05 to 0.47) 0.013 0.09 (0.02 to 0.16) 0.015 >O 00 (-0.07 to 0.06) 0.886
High-stigma towards COVID-19 infection (26 points or higher)
Age 0.01 (-0.01 to 0.03) 0.426 0.01 (0.00 to 0.01) 0.025 '&501 (0.00 to 0.02) 0.003
Sexual identity -0.00 (-0.25 to 0.25) 0.994 -0.18 (-0.28 to -0.09) <0.001 29.10 (-0.19 to -0.01) 0.034
Marital status 0.03 (-0.38 to 0.43) 0.900 0.19 (0.06 to 0.33) 0.004 'R.24 (0.12 t0 0.37) <0.001
Education level 0.15 (-0.20 to 0.49) 0.410 -0.07 (-0.18 to 0.04) 0.201 20.01 (-0.11 to 0.08) 0.792
Religion -0.12 (-0.51 to 0.26) 0.540 -0.24 (-0.40 to -0.09) 0.002 .08 (-0.09 to 0.26) 0.336
Occupation -0.13 (-0.40 t0 0.13) 0.319 -0.04 (-0.13 to 0.05) 0.354 @.03 (-0.05t0 0.11) 0.430
Living status -0.04 (-0.24 to 0.15) 0.673 0.03 (-0.04 to 0.09) 0.403 ©.00 (-0.06 to 0.07) 0.962
Personal income, Baht/month -0.07 (-0.31 t0 0.16) 0.543 -0.04 (-0.12 to 0.04) 0.358 <0.03 (-0.10 to 0.04) 0.428
History of mental illness -0.02 (-0.42 t0 0.38) 0.904 0.01 (-0.16 t0 0.18) 0.892 3.03 (-0.1310 0.19) 0.700
History of chronic NCDf -0.22 (-0.71 t0 0.27) 0.383 0.01 (-0.14 to 0.16) 0.874 801 (-0.12t0 0.14) 0.831
Quarantine status -0.09 (-0.30 t0 0.12) 0.395 0.08 (0.01 to 0.15) 0.034 503 (-0.03 to 0.09) 0.347
To includes diabetes mellitus, hypertension, dyslipidemia, stroke and heart disease, chronic kidney disease, chronic lung disease, and cancer.
Abbreviations: Cl, confidence interval; COVID-19, coronavirus disease-2019; COVID-PSS, coronavirus disease-2019-public stigma scale; NCD, non-communicable dlsases
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; Table S11 Effect of covariates on the final set of the 10-item COVID-PSS cut-off scores: Perceived Risk of CO\@D-lQ Infection (Continued)
3 Variables No/minimal (0-3 Points) Moderate (4-6 Points) @evere (7-10 Points)
4 Coefficient (95% CI) P Value Coefficient (95% CI) P Value Boefficient (95% CI) P Value
5 No/minimal-stigma towards COVID-19 infection (18 points or lower) S
6 Age -0.02 (-0.03 to -0.01) 0.001 -0.01 (-0.02 to -0.00) 0.003 ™).00 (-0.01 to 0.00) 0.434
7 Sexual identity 0.01 (-0.12 to 0.15) 0.837 0.17 (0.08 to 0.26) <0.001 §0.05 (-0.17 to 0.07) 0.417
8 Marital status -0.18 (-0.37 t0 0.01) 0.061 -0.08 (-0.21 to 0.06) 0.261 3.04 (-0.12 to 0.20) 0.605
9 Education level 0.12 (-0.03 to 0.27) 0.110 -0.02 (-0.12 to 0.08) 0.693 .19 (-0.32 to -0.06) 0.003
10 Religion 0.33(0.10 t0 0.57) 0.006 0.32 (0.17 t0 0.47) <0.001 3,21 (-0.00 to 0.42) 0.051
1 Occupation 0.02 (-0.11 to 0.14) 0.816 0.05 (-0.03 to 0.14) 0.221 '@OO (-0.10 t0 0.10) 0.975
12 Living status -0.04 (-0.14 to 0.06) 0.448 0.04 (-0.02 to 0.11) 0.172 '69.08 (-0.17 to 0.00) 0.054
13 Personal income, Baht/month -0.01 (-0.13 t0 0.12) 0.915 0.05 (-0.03 to 0.13) 0.191 .14 (-0.24 to -0.05) 0.003
14 History of mental illness 0.16 (-0.09 to 0.41) 0.209 0.11 (-0.06 to 0.27) 0.200 CJE{).OS (-0.28t0 0.12) 0.427
15 History of chronic NCD* 0.03 (-0.19 to 0.26) 0.767 0.03 (-0.11 to 0.17) 0.640 $.19 (0.02 t0 0.35) 0.027
16 Quarantine status -0.33 (-0.44 to -0.22) <0.001 -0.01 (-0.08 to 0.05) 0.743 g) 05 (-0.13 t0 0.03) 0.248
17 Moderate-stigma towards COVID-19 infection (19-25 points)
18 Age 0.02 (0.01 to 0.03) 0.003 -0.01 (-0.01 to 0.00) 0.105 30 01 (-0.02 to -0.00) 0.019
19 Sexual identity -0.02 (-0.16 to 0.11) 0.722 0.02 (-0.07 to 0.11) 0.646 _g 02 (-0.10 to 0.14) 0.758
20 Marital status 0.17 (-0.02 to 0.36) 0.075 -0.16 (-0.29 to -0.03) 0.017 gﬁ) 23 (-0.39 t0 -0.07) 0.004

Education level -0.12 (-0.27 to 0.03) 0.117 0.04 (-0.06 to 0.14) 0.452 =0.09 (-0.22 to 0.03) 0.155

21 Religion -0.29 (-0.53 to -0.06) 0.016 -0.01 (-0.17 to 0.14) 0.882 -8 05 (-0.16 to 0.25) 0.668
. Occupation -0.02 (-0.14 t0 0.11) 0.817 -0.01 (-0.09 to 0.08) 0.868 39 04 (-0.06 to 0.14) 0.455
23 Living status 0.02 (-0.08 to 0.12) 0.717 -0.03 (-0.09 to 0.03) 0.330 é0.0Z (-0.11 to 0.07) 0.645
24 Personal income, Baht/month -0.02 (-0.14 t0 0.11) 0.794 0.01 (-0.07 to 0.09) 0.727 ?g'.17 (0.08 to 0.27) <0.001
25 History of mental illness -0.21 (-0.46 to 0.04) 0.106 -0.07 (-0.23 to 0.09) 0.394 5.17 (-0.03 t0 0.37) 0.093
26 History of chronic NCD -0.04 (-0.26 to 0.19) 0.756 -0.00 (-0.14 t0 0.14) 0.995 9.02 (-0.14 t0 0.19) 0.799
27 Quarantine status 0.30 (0.19 to 0.41) <0.001 -0.00 (-0.07 to 0.06) 0.986 >€J 02 (-0.10 to 0.06) 0.583
28 High-stigma towards COVID-19 infection (26 points or higher)
29 Age 0.01 (-0.00 to 0.02) 0.121 0.02 (0.01 to 0.02) <0.001 '&501 (0.00 to 0.02) 0.012
30 Sexual identity 0.03 (-0.10to 0.17) 0.632 -0.17 (-0.26 to -0.08) <0.001 29.00 (-0.12 to 0.11) 0.943
31 Marital status 0.04 (-0.15 to 0.23) 0.681 0.24 (0.11 t0 0.37) <0.001 'R.22 (0.06 to 0.38) 0.008
32 Education level -0.01 (-0.16 t0 0.13) 0.859 -0.02 (-0.12 to 0.08) 0.665 F.14 (0.02 to 0.27) 0.027
33 Religion -0.15 (-0.38 to 0.09) 0.218 -0.27 (-0.42 to -0.11) 0.001 ©0.10 (-0.31t0 0.11) 0.335
34 Occupation -0.00 (-0.13 t0 0.13) 0.984 -0.04 (-0.13 to 0.05) 0.381 @.04 (-0.14 to 0.06) 0.462
35 Living status 0.07 (-0.03 to 0.17) 0.183 -0.00 (-0.07 to 0.06) 0.924 'g04 (-0.04 t0 0.13) 0.323
36 Personal income, Baht/month 0.08 (-0.05 to 0.20) 0.227 -0.06 (-0.14 t0 0.02) 0.128 90 13 (-0.22 to -0.04) 0.007
37 History of mental illness 0.14 (-0.11 to 0.39) 0.268 -0.01 (-0.18 to 0.15) 0.873 ,QQ 14 (-0.34 to 0.06) 0.159
38 History of chronic NCD 0.00 (-0.22 to 0.23) 0.975 -0.03 (-0.17 t0 0.11) 0.690 .07 (-0.24 to 0.09) 0.385
39 Quarantine status 0.13 (0.02 to 0.24) 0.023 0.01 (-0.05 to 0.07) 0.761 504 (-0.05t0 0.17) 0.860
40 To includes diabetes mellitus, hypertension, dyslipidemia, stroke and heart disease, chronic kidney disease, chronic lung disease, and cancer.
41 Abbreviations: Cl, confidence interval; COVID-19, coronavirus disease-2019; COVID-PSS, coronavirus disease-2019-public stigma scale; NCD, non-communicable dlsases
42 %
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Table S11 Effect of covariates on the final set of the 10-item COVID-PSS cut-off scores: Bogardus social distan@ scale (Continued)
Variables No/Low (1 Point) Moderate (2-3 Points) @igh (4-7 Points)
Coefficient (95% CI) P Value Coefficient (95% CI) P Value Boefficient (95% CI) P Value
No/minimal-stigma towards COVID-19 infection (18 points or lower) S
Age -0.00 (-0.01 to 0.00) 0.511 -0.01 (-0.01 to 0.00) 0.117 '9.00 (-0.02 to 0.02) 0.775
Sexual identity 0.13 (0.04 t0 0.21) 0.006 0.08 (-0.01 to 0.18) 0.072 §.07 (-0.20 t0 0.34) 0.624
Marital status -0.13 (-0.26 to -0.00) 0.042 -0.03 (-0.17 to 0.10) 0.613 g.08 (-0.45t0 0.28) 0.650
Education level 0.01 (-0.09 to 0.12) 0.785 0.07 (-0.02 to 0.17) 0.146 .00 (-0.31t0 0.31) 0.993
Religion 0.19 (0.04 t0 0.34) 0.012 0.37 (0.20 to 0.53) <0.001 <9.11 (-0.68 to 0.46) 0.705
Occupation -0.08 (-0.17 to 0.00) 0.051 0.04 (-0.04 to 0.13) 0.339 @.04 (-0.28 to 0.20) 0.721
Living status 0.03 (-0.03 to 0.10) 0.333 0.05 (-0.02 to 0.11) 0.179 '8,31 (0.12 to 0.50) 0.001
Personal income, Baht/month -0.06 (-0.14 to 0.02) 0.137 0.01 (-0.07 to 0.09) 0.834 .05 (-0.17 t0 0.27) 0.653
History of mental illness 0.05 (-0.12 to 0.21) 0.566 0.21 (0.06 t0 0.37) 0.008 CJ5’0.12 (-0.70 to 0.45) 0.673
History of chronic NCD* -0.00 (-0.15 to 0.15) 0.993 -0.06 (-0.19 to 0.08) 0.403 £0.20 (-0.58 t0 0.19) 0.315
Quarantine status -0.13 (-0.19 to -0.06) <0.001 -0.11 (-0.18 to -0.05) 0.001 .02 (-0.21t0 0.17) 0.828
Moderate-stigma towards COVID-19 infection (19-25 points) )
Age -0.01 (-0.01 to 0.00) 0.084 -0.01 (-0.01 to 0.00) 0.057 3.00 (-0.02 to 0.02) 0.847
Sexual identity -0.05 (-0.13 to 0.04) 0.321 0.01 (-0.08 to 0.10) 0.839 £0.16 (-0.431t0 0.11) 0.252
Marital status 0.00 (-0.13 to 0.13) 0.963 -0.18 (-0.31 to -0.05) 0.008 39.46 (-0.83 t0 -0.10) 0.013
Education level -0.01 (-0.12 to 0.10) 0.840 0.00 (-0.09 to 0.10) 0.955 =0.01 (-0.31 to 0.30) 0.972
Religion -0.05 (-0.19 to 0.10) 0.550 -0.08 (-0.25 to 0.08) 0.334 £0.20 (-0.78 t0 0.37) 0.489
Occupation 0.06 (-0.02 to 0.15) 0.147 -0.08 (-0.17 to 0.00) 0.051 _%.10 (-0.14 t0 0.34) 0.426
Living status -0.01 (-0.07 to 0.06) 0.857 -0.02 (-0.08 to 0.05) 0.627 §.07 (-0.12 to 0.26) 0.466
Personal income, Baht/month 0.07 (-0.01 to 0.15) 0.104 0.03 (-0.05 t0 0.11) 0.451 ?8114 (-0.08 to 0.36) 0.221
History of mental illness -0.08 (-0.24 to 0.09) 0.350 -0.09 (-0.25 to 0.07) 0.285 5.26 (-0.32 t0 0.84) 0.381
History of chronic NCD -0.01 (-0.16 t0 0.13) 0.868 -0.01 (-0.14 t0 0.13) 0.910 9.09 (-0.29 to 0.47) 0.638
Quarantine status 0.05 (-0.02 to 0.11) 0.175 0.03 (-0.03 to 0.10) 0.294 _é0.0? (-0.26 to 0.12) 0.478
High-stigma towards COVID-19 infection (26 points or higher) =
Age 0.01 (0.00 to 0.02) 0.005 0.01 (0.00 to 0.02) 0.004 BOO (-0.02 to 0.02) 0.919
Sexual identity -0.09 (-0.18 to -0.00) 0.039 -0.06 (-0.16 to 0.03) 0.171 1813 (-0.14 to 0.40) 0.335
Marital status 0.15 (0.02 to 0.28) 0.020 0.20 (0.06 t0 0.33) 0.004 'R47 (0.11 to 0.84) 0.011
Education level -0.00 (-0.11 to 0.10) 0.932 -0.05 (-0.14 to 0.05) 0.317 $.01 (-0.30 to 0.31) 0.971
Religion -0.17 (-0.32 to -0.02) 0.024 -0.16 (-0.33 t0 0.01) 0.061 .23 (-0.34 to 0.80) 0.432
Occupation 0.03 (-0.06 to 0.11) 0.545 0.05 (-0.03 to 0.14) 0.212 @.08 (-0.32 t0 0.16) 0.506
Living status -0.03 (-0.10 to 0.03) 0.352 -0.01 (-0.08 to 0.05) 0.683 -9.16 (-0.35 t0 0.03) 0.092
Personal income, Baht/month -0.01 (-0.09 to 0.07) 0.881 -0.03 (-0.11 to 0.04) 0.389 .15 (-0.37 to 0.07) 0.186
History of mental illness 0.03 (-0.13 t0 0.20) 0.678 -0.06 (-0.22 t0 0.10) 0.485 (-'519.21 (-0.79 t0 0.36) 0.468
History of chronic NCD 0.02 (-0.13 to 0.16) 0.837 0.05 (-0.09 to 0.18) 0.513 .03 (-0.41 to 0.35) 0.877
Quarantine status 0.09 (0.03 to 0.16) 0.007 0.04 (-0.03 to 0.11) 0.237 30 07 (-0.12 to 0.27) 0.451
To includes diabetes mellitus, hypertension, dyslipidemia, stroke and heart disease, chronic kidney disease, chronic lung disease, and cancer.
Abbreviations: Cl, confidence interval; COVID-19, coronavirus disease-2019; COVID-PSS, coronavirus disease-2019-public stigma scale; NCD, non-communicable dlsases
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Figure S1 Flowchart on the Selection of Eligible Participants

4,997 general population in Thailand were identified through an online survey invitation

4,381 willingness to participate in the HOME-COVID-19 survey

Not eligible for the crteria of the HOME-COVID-19 survey
+ 32 aged <18 years at the date of the survey
« 27 time spent on the survey <2 or =60 minutes

4,322 participants screened

318 excluded: non-completed responses

4,004 completed the set of mental health and psychosocial questions

Abbreviation: HOME-COVID- 19, The Health Outcoanes and Mental Health Care Evaluation Survey Research Group-Coronavirs disease 2019

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

S28

e

e~

N Y

o~


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

Figure S2 Parallel Analysis of the 15-item prototype of the COVID-PSS
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Figure S3 Three-Factor Model of the COVID-PSS

COVID-PSS
Item 1

COVID-PSS
[tem 2

.61

17

COVID-PSS
[tem 3

COVID-PSS
Item 4

COVID-PSS
[tem 5

COVID-PSS
Item 6

COVID-PSS
Item 7

COVID-PSS
[tem 8

COVID-PSS
[tem 9

COVID-PSS
Item 10

Abbreviation:
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Figure S4Correlations Between Measures of the Psychosocial-Related to COVID-19 and the COVID-

PSS Scores

A: Correlation with Fear of COVID-19
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B: Correlation with Perceived Risk of COVID-19 Infection
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Abbreviations: COVID-19, coronavirus disease 2019; COVID-PSS, coronavirus disease 2019-public

stigma scale.
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Figure S4 Correlations Between Measures of the Psychosocial-Related to COVID-19 and the

BMJ Open

COVID-PSS Scores (Continued)

C: Correlation with Social Distance Scale

COVID-PSS: Summary Score

50

40

30

20

10

T L] ) 1 1

4 6
Social Distance Scale

95% CI —— Fitted values
o Sumscore

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

S32

e

e~

N Y

o~


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

Appendix I: The 30-Item Pilot Questionnaire
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ATKae nyaraudediaulusdazdedeluidiviudiannuAaviudedediaiutu uindesiiiedda Tagvii

isemng v aslutes Ainssumnuidnifntufuviusnniign

ANUAAIUNASIIUTINULN TGN

1 WU laliiuseagnewin
2 N8 laiiiusne

3 ERN 1Qy 9

4 YRR WAL

5 YERtInN WAUAE0E191N

mwﬁmﬁuﬁmaﬁ’whumnﬁqﬂ

FaA1au

1 2 3 q 5
01 eudnlvafidadelifalaie-19 Wuaufigif s ] O O 0O ]
Q2 eudnlvgiiindelifalade-19 Wuauiilildlanisguagunm [l O 0O 0O 0O
03 audnlnaiiiindelsalain-19 Wunuiinuweanesed ] O O 0O ]
01 audnlviiRadelsalain-19 Wuauilidesaulouas UfcR O O 0O 0O 0O

mufuuzihvesideansy
05  audnlveiiinadelsalain-19 Wunuilveuuiilen dewssd ] O 0O 0O 0O
06 audnlvaiiinadelaledn-19 Wusidelsa ] O O 0O ]
Q7 eudnlvgiidadelialadn-19 Wueubifianud vensiner O O 0O 0O 0O
Q8 eudnlvaidndeliialain-19 Wudunresorau O o o o O
Q0  audnlngiinadelaledn-19 Wunisyrenseundiuardny ] O O 0O ]
010 pAudnlvaiiinadelsalain-19 Wuauillisuinveusedsay ] O 0O 0O 0O
011 pudnlngiinndelalain-19 Uisuies ] O O 0O ]
012 AufiAndehidlain-19 mszavenele ] O 0O 0O 0O
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Appendix I: The 30-1tem Pilot Questionnaire (Continued)

ATuas nanaudemanlunsazdedaluiiniiudanudaiiunedefianutu uindeeiieds laevi
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Wiume
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JaA1a3l
1 2 3 q 5
Q13 duAnndaufinnolisalain-19 L] L] ] ] L]
Q14  Fudnndaunideuidesiivzindel¥alein-19 wihneasds ] ] | | ]
TleRnafn
Q15 duidninssaufinauolsalain-19 ] ] | | ]
Q16 tduineliYalain-19 suazluidamedsiiiulas L] L] ] ] L]
017 FuAazdatinuseutne wndauluaseuadidaelsalaia- [ ] ] ] ]
19
Q18 dundrinzgnidenufud mneauluaseuefifaehddlein-te O O O 0O O
019 fdufinelidalain-19 suazuaniiauliliveunsiu ] L] ] ] L]
Q20 neulupseunsesduiinielfaleina-19 duasidilugua 0O o o o O
287197
Q21  duidnavansauiifniiolsaledn-19 noau O O 0O 0O O
Q22 frusinasquanaziiueniiuleruifaiiolisalain-19 ] ] | | ]
023  dussnaziinluteaunanaelsalain-19 winviale ] ] ] ] L]
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Appendix I: The 30-1tem Pilot Questionnaire (Continued)
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Appendix Il: The Final 10-ltem COVID-PSS (Validated Thai Version)

ATKae nyaraudediaulusdazdedeluidiviudiannuAaviudedediaiutu uindesiiiedda Tagvii

isemng v aslutes Ainssumnuidnifntufuviusnniign

ANUAAIUNASIIUTINULN TGN

WU laiiiuseagnewin
N8 laiiiusne

ERN HER

YRR WAL

O A WO N =

IUatIRN WALA288E191N

Do

v
U8

1014

mmﬁmﬁuﬁmaﬁ'wi'mmﬂﬁqﬂ

1 2

3

4

udnilvfidnielisalain-19 Wuauilildlanisquaguam [ l

O

O

® | O

[l
[

audlvgfifadelialain-19 Wuauillidesaulauasufos

o

Gl’]%Jﬁ’]LLU%UW‘U@QE\\IJLGUEJ’J‘U’KQ

[

audlveiiinntelisalain-19 Wueuiiveuiuidien dwesse

audwlnefindelsalain-19 Wusudelsa

audlveiiinnidelisalain-19 Wuniserdensouniinazdiny

audlvainndelsalain-19 WumiilisuAnvousedn

avdlng fadelasaledn-19 Lﬂuaumwmamau

duanndaunanelisalain-19

®© | © 90O o O 0 | o

O o |o;jo,o)]0)0
O, oo o,o0o]0]0

AusAnnapunianudesiazineelifalain-19 ulinuasds
LildRnefny

N I N Y 6 I I O

N I N Y 6 I I O

N I N Y 6 O

duddnndrinnginelisalain-19 e derfvedlugurwdendy O O
HAngeliFalain-19

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

S36

o

o~

N Y

o~


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

Appendix I11: The Final 10-Item COVID-PSS (Non-Validated English Version)
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Instruction: Please answer each of the following questions for the degree you think of that question by

marking v in the box which best fits your feelings.

1 meaning Strongly disagree
] o 2 meaning Disagree
Best fit your opinion _
3 meaning Neutral
4 meaning Agree
5 meaning Strongly agree

Best fit your opinion

Question
1 2 3 4 5
O Most people infected with COVID-19 do not take care of their health. O O O 0O O
® Most people infected with COVID-19 do not follow expert medical O O O 0O Od
advice.
© Most people infected with COVID-19 like to party or socialize often. O O O 0O Od
O ost people infected with COVID-19 are contaminated with germs. O O O 0O Od
O Most people infected with COVID-19 are a burden to their families O O O 0O Od
and society.
O Most people infected with COVID-19 are socially irresponsible. O O O 0O Od
@ Most people infected with COVID-19 are a danger to other people. O 0O O 0O O
O | fear people infected with COVID-19. O O O 0O 0d
© | fear people who are at risk of COVID-19 infection even if they have O O 0O O O
not yet been infected yet.
@ | fear being infected with COVID-19 if | live a community with people O O O O Od
who are infected with COVID-19.
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STROBE Statement—Checklist of items that Should be included in reports of cross-sectional

studies
Item Recommendation Page#
No
Title and 1 (a) Indicate the study’s design with a commonly used term in 3
abstract the title or the abstract
(b) Provide in the abstract on informative and balanced 3
summary of what was done and what was found
Introduction
Background/ 2 Explain the scientific background and rationale for the 6
rational investigation being reported
Objectives 3 State specific objectives, including any prespecified hypotheses 6
Methods
Study design 4 Present key elements of study design early in the paper 6,7
Setting 5 Describe the setting, locations, and relevant dates, including 7
periods of recruitment, exposure, follow-up, and data collection
Participants 6 (a) Give the eligibility criteria, and the sources and methods of 7
selection of participants
Variables 7 Clearly define all outcomes, exposures, predictors, potential 7,8
confounders, and effect modifiers. Give diagnostic criteria, if
applicable
Data sources/ 8* For each variable of interest, give sources of data and details of 7
measurement methods of assessment (measurement). Describe comparability
of assessment methods if there is more than one group
Bias 9 Describe any efforts to address potential sources of bias NA
Study size 10 Explain how the study size was arrived at 9
Quantitative 11 Explain how quantitative variables were handled in the 9,10
variables analyses. If applicable, describe which groupings were chosen
and why
Statistical 12 (a) Describe all statistical methods, including those used to 9-11
methods control for confounding
(b) Describe any methods used to examine subgroups and NA
interactions
(c) Explain how missing data were addressed 9
(d) if applicable, describe analytical methods taking account of NA
sampling strategy
(e) Describe any sensitivity analyses NA
Results
Participants 13*  (a) Report numbers of individuals at each stage of study—eg 11,12,
numbers potentially eligible, examined for eligibility, Figure 1,
confirmed eligible, included in the study, completing follow- Figure S1
up, and analyzed
(b) Indicate number of participants with missing data for each ~ NA

variable of interest
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STROBE Statement—Checklist of items that Should be included in reports of cross-sectional
studies (Continued)

Item Recommendation Page#
No
Results
Participants 13*  (c¢) Consider use of a flow diagram Figure 1,
Figure S1
Descriptive data  14*  (a) Give characteristics of study participants (eg demographic, Tablel
clinical, social) and information on exposures and potential
confounders
(b) Indicate number of participants with missing data for each NA
variable of interest
Outcome data 15*  Report numbers of outcome events or summary measures Table 2-4
Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-  Table 3
adjusted estimates and their precision (eg 95% confidence
interval). Make clear which confounders were adjusted for and
why they were included
(b) Report category boundaries when continuous variables Table 4
were categorized
(c) If relevant, consider translating estimates of relative risk NA
into absolute risk for a meaningful time period
Other analyses 17 Report other analyses done—eg analyses of subgroups and NA
interactions, and sensitivity analyses
Discussion
Key results 18 Summarize key results with reference to study objectives 14
Limitations 19 Discussion limitations of the study, taking into account 15,16
sources of potential bias or imprecision. Discussion both
direction and magnitude of any potential bias
Interpretation 20 Give a cautions overall interpretation of results considering 16
objectives, limitations, multiplicity of analyses, results from
similar studies, and other relevant evidence
Generalizability 21 Discuss the generalizability (external validity) of the study 15,16
results
Other
information
Funding 22 Give the source of funding and the role of the funders for the 17

present study and, if applicable, for the original study on
which the present article is based

*Give information separately for exposed and unexposed groups
Abbreviation: NA, not applicable.
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