Original Research
21 March 2023
10.3389/fpubh.2023.1111900

& frontiers  Frontiers in Public Health

@ Check for updates

OPEN ACCESS

Renato de Filippis,
Magna Graecia University,
Italy

Chung-Ying Lin,

National Cheng Kung University,
Taiwan

Marcelo O'Higgins,

National University of Asuncion,
Paraguay

Xiaoyou Su
suxiaoyou@hotmail.com

These authors have contributed equally to this
work and share first authorship

This article was submitted to
Public Mental Health,

a section of the journal
Frontiers in Public Health

30 November 2022
03 March 2023
21 March 2023

Wu'Y, Dai Z, Xiao W, Wang H, Huang Y, Si M,
Fu J, Chen X, Jia M, Leng Z, Cui D,

Mak WWS and Su X (2023) Perceived stigma
among discharged patients of COVID-19 in
Wuhan, China: A latent profile analysis.
Front. Public Health 11:1111900.

doi: 10.3389/fpubh.2023.1111900

© 2023 Wu, Dai, Xiao, Wang, Huang, Si, Fu,
Chen, Jia, Leng, Cui, Mak and Su. This is an
open-access article distributed under the terms
of the Creative Commons Attribution License
(CC BY). The use, distribution or reproduction
in other forums is permitted, provided the
original author(s) and the copyright owner(s)
are credited and that the original publication in
this journal is cited, in accordance with
accepted academic practice. No use,
distribution or reproduction is permitted which
does not comply with these terms.

Frontiers in Public Health

Perceived stigma among
discharged patients of

COVID-19 in Wuhan, China: A
latent profile analysis

Yijin Wu't, Zhenwei Dai'', Weijun Xiao?!, Hao Wang?,
Yiman Huang?!, Mingyu Si?, Jiaqgi Fu!, Xu Chen?, Mengmeng Jia?,
Zhiwei Leng?, Dan Cui?3, Winnie W. S. Mak* and Xiaoyou Su®™

!School of Population Medicine and Public Health, Chinese Academy of Medical Sciences & Peking
Union Medical College, Beijing, China, 2National Clinical Research Center for Respiratory Diseases,
China-Japan Friendship Hospital, Beijing, China, *The 2nd Affiliated Hospital of Harbin Medical
University, Harbin Medical University, Harbin, China, *Department of Psychology, Diversity and
Well-Being Laboratory, The Chinese University of Hong Kong, Shatin, Hong Kong, China

Background: Perceived stigma has greatly influenced the life quality of the
COVID-19 patients who recovered and were discharged (RD hereafter). It is
essential to understand COVID-19 stigma of RD and its related risk factors. The
current study aims to identify the characteristics of perceived COVID-19 stigma
in RD using latent profile analysis (LPA), to explore its psycho-social influencing
factors, and to determine the cut-off point of the stigma scale using receiver
operating characteristic (ROC) analysis.

Methods: A cross-sectional study was conducted among COVID-19 RD in 13
communities in Jianghan District, Wuhan City, Hubei Province, China from June 10 to
July 25, 2021, enrolling total 1,297 participants. Data were collected on demographic
characteristics, COVID-19 perceived stigma, post-traumatic stress disorder (PTSD),
anxiety, depression, sleep disorder, fatigue, resilience, social support, and peace
of mind. LPA was performed to identify different profiles of perceived COVID-19
stigma level. Univariate analysis and multinominal logistic regression analysis were
conducted to explore the influencing factors in different profiles. ROC analyses was
carried out to identify the cut-off value of perceived stigma.

Results: Among the participants, three profiles of perceived stigma were identified:
“low perceived COVID-19 stigma” (12.8%), “moderate perceived COVID-19 stigma”
(51.1%), and “severe perceived COVID-19 stigma” (36.1%). Multinominal logistic
regression analysis revealed that older age, living with other people, anxiety, and
sleep disorder were positively associated with moderate perceived COVID-19
stigma, while higher educational level was negatively associated with moderate
perceived COVID-19 stigma. Female, older age, living with other people, anxiety,
and sleep disorder were positively associated with severe perceived COVID-19
stigma, while higher educational level, social support, and peace of mind were
negatively associated with severe perceived COVID-19 stigma. ROC curve of
the Short Version of COVID-19 Stigma Scale (CSS-S) for screening perceived
COVID-19 stigma showed that the optimal cut-off value was >20.

Conclusion: The study focuses on the issue of perceived COVID-19 stigma and its
psycho-socio influencing factors. It provides evidence for implementing relevant
psychological interventions to COVID-19 RD.

COVID-19, perceived stigma, latent profile analysis, discharged patients, China
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1. Introduction

COVID-19 has emerged as a global health emergency and posed
a great threat to almost all countries and regions (1). It affects all
segments of the population, especially the patients of COVID-19 (2).
The impact is far beyond merely physical concerns. Previous studies
have shown that the pandemic has led to psychological problems
among patients, healthcare workers, and other caregivers (3, 4).
Patients infected with COVID-19 not only suffered from illness, but
also had mental health problems due to viral infection and worries
about after-effects (5). Perceived stigma is prevalent among COVID-19
survivors and healthcare workers in COVID-19 designated hospitals,
which has an interrelated bearing on their mental health (6, 7).

In post pandemic era, most patients of COVID-19 have been
discharged (8). The mental health of those who had recovered from
COVID-19 and been discharged from hospital (RD hereafter) deserve
more attention during their rehabilitation (9). These patients were
isolated during treatment and had limited freedom and
communication with the outside world (10). Thus, their negative
emotions cannot be alleviated in a short period of time. RD may have
a more serious sense of loneliness and repression, as well as a higher
level of psychological pressure (11). In the aftermath and the long-
covid period, they may experience depression, anxiety, fatigue, post-
traumatic stress disorder, and neuropsychiatric syndromes (12-14).
Poor mental health condition will impact one’s social behaviors and
cognitive functions. As a result, RD’s mental health should be attached
much importance.

RD’s mental health condition might affect their perceived
COVID-19 stigma (15). Perceived stigma is one’s personal feelings
about the stressors and his projection of the feelings on others (16).
From the patient’s perspective, they might feel being stigmatized if
their mental health condition was poor. COVID-19 RD are at high
risk of PTSD, partly because of their near death experience, delirium,
and ICU-related trauma during the COVID-19 experience (17, 18).
They might have uncontrollable thoughts about the experience and
their image in others’ mind, which would increase their perceived
stigma. Perceived stigma might also in turn predict PTSD (19).
Depression is another prevalent mental issue among COVID-19 RD
(20). RD with depressive symptoms might be more sensitive and
pessimistic to the negative attitudes from the community, which
makes them feel more stigmatized emotions (21). Besides, to contain
the spread, patients are required to stay in close isolation during
treatment and reduce their movement after discharge, which may
lead to feelings of loneliness and fear of discrimination, thus
increasing their perceived stigma (22). Peace of mind is important
for them to manage stressful situations, as well as avoid the
irresistible but unwanted impulses (23). Resilience is not a linear
path toward happiness, but a combination of behaviors that
encourages individuals and communities to persevere and move
forward confronting difficult situations (24, 25). Higher level of
resilience might decrease the risk of developing psychological
distress, and suppress suicidal thoughts and insomnia (26, 27).
Resilience might be influenced by job stress, perceived stress, and
mindfulness, and be promoted by brief resilience interventions
based on positive psychology (28-30). Thus, with higher level of
peace of mind and resilience, patients will control their emotions
better and be less sensitive to the negative attitudes from others,
which might result in lower sense of perceived stigma. From the
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society’s perspective, low perceived social support may also lead to
perceived stigma among COVID-19 RD (31). Perceived stigma
might in turn increase the mental problems among RD and
be detrimental to their mental health recovery (32). Therefore, the
stigma among COVID-19 RD may have a certain impact on the
whole population.

The perceived COVID-19 stigma in RD could be evaluated by a
modified 12-item HIV stigma scale, which contains 4 sub-scales to
measure personalized stigma, disclosure concerns, concerns about
public attitudes, and negative self-image (33). However, this scale
has no cut-off point, which makes it hard to precisely evaluate the
stigma among RD. Clinical psychiatric interviews are usually
regarded as the gold standard for diagnosis and the criterion for
determining cut-off points of screening tools, However, the
identification and diagnosis of cases with perceived COVID-19
stigma has not reached a consensus. Additionally, the characteristics
and prevalence of perceived COVID-19 stigma among RD and its
psycho-social influencing factors remain elusive. Currently, most
previous studies focused on the recursive effect of perceived stigma
on mental health without considering the possible vicious circle
between mental health and perceived stigma among RD. While
according to the theory of socio-ecological model, one is not a
passive recipient of life events, but a key role in constructing and
modifying the living system (34). It is therefore important to explore
the influencing factors of perceived COVID-19 stigma among
RD. The specific objectives of current study are to identify the
characteristics of perceived COVID-19 stigma in RD using latent
profile analysis (LPA); to explore the psycho-social influencing
factors of perceived COVID-19 stigma in RD; and to determine the
cut-off point of the stigma scale using ROC analysis for further
evaluation and application, which may help healthcare professions
and policymakers to deal with the increasing stigma and control the
pandemic effectively.

2. Methods
2.1. Study design and participants

The cross-sectional study was carried out among previously-
infected COVID-19 patients in Jianghan District (Wuhan, China)
from June 10 to July 25, 2021. Extracted from the electronic medical
records of the Jianghan District Health Bureau, a total of 3,059
COVID-19 patients met the inclusion criteria and were eligible for
the study, for they were infected with the original SARS-Cov-2 strain
and were diagnosed between December 10, 2019 and April 20, 2020.
When they were receiving clinical re-examination, 1,601 COVID-19
survivors were invited to complete a questionnaire survey on their
mental health status, and 1,541 of them who finished the survey were
included in the study. All investigators and support staff in this study
were trained according to the same protocol and required to have an
educational background in medicine or public health. From June to
July 2021, the online structured questionnaire was distributed to
those who had a history of COVID-19 infection and had been
discharged. All participants’ digital informed consent was obtained
to ensure their voluntary participation. An online survey platform
Redcap was used to disseminate the self-administered electronic
questionnaires and digital consent to the target population. The study
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was approved by the Ethics Review Board of the Institute of Pathogen
Biology, Chinese Academy of Medical Sciences (IPB-2020-22), and
the Research Ethics Committee of the hospital (2021001, 20210208).
The participants had to meet the following criteria: (1) over the age
of 18; (2) a history of COVID-19 hospitalization; (3) proficiency in
Chinese; (4) able to independently complete scale assessments with
the assistance of the researchers; (5) had a mobile communication
device like a smartphone and a WeChat account; (6) able to access the
Internet with mobile equipment at any time; (7) had not received
PTSD, depression, or anxiety interventions within 1 month before his
or her enrollment in the study. Those who met any of the following
criteria were excluded: (1) had serious cognitive impairment; (2) had
serious heart, brain, lung, kidney, liver, and other medical diseases or
tumors; (3) found it difficult to complete the questionnaire study. In
total, of the 1,541 participants who completed the questionnaire,
1,297 participants were included in the final analysis based on the
criteria above.

2.2. Measures

2.2.1. Demographic characteristics

Demographic characteristics, including gender, age, region,
marital status, etc., and items on COVID-19 infection, such as clinical
classification of COVID-19 in patients and perceived mental health
status during hospitalization, were collected.

2.2.2. Stigma

The Short Version of COVID-19 Stigma Scale (CSS-S) is a 12-item
scale that is employed for evaluating the perceived stigma of patients
of COVID-19 during the past 2 weeks (33). The scale was reviewed by
several experts in the field and was approved to use in this population.
Each item is scored on a Likert scale of 1-4. Higher total scores
indicate greater stigmatization. In this study, the Cronbach’s alpha of
the instrument was 0.936.

2.2.3. Post-traumatic stress disorder

The Impact of Events Scale-Revised (IES-R) is a 22-item scale
aimed at screening posttraumatic stress symptoms in adults or older
people. The items of this instrument are rated on a 5-point Likert scale
from 0 to 4 (35, 36). The IES-R contains three dimensions measuring
intrusion, avoidance, and hyperarousal. Respondents rate their degree
of distress during the past 7 days after they have identified a specific
stressful life event that occurred to them. A total score equal to or
above 35 can be regarded as positive PTSD symptoms. This instrument
has been proven valid and reliable among Chinese COVID-19 patients
(37). In this study, the Cronbach’s alpha of the instrument was 0.965.

2.2.4. Anxiety

The Generalized Anxiety Disorder Questionnaire (GAD-7)
consists of 7 items that are rated on a 4-point Likert scale from 0 to 3.
It was developed for measuring the severity of generalized anxiety
symptoms during the past 2weeks (38). The scores of the instrument
range from 0 to 21. A cutoff score of >5 is recommended for
considering significant anxiety symptoms. This instrument has
demonstrated to be reliable and valid among the Chinese population
(39, 40). In this study, the Cronbach’s alpha of the instrument
was 0.951.
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2.2.5. Depression

The Patient Health Questionnaire (PHQ-9) is a 9-item
questionnaire that is used for screening and monitoring depression of
varying degrees of severity during the past 2weeks (41). The items of
the PHQ-9 are rated on a 4-point Likert scale ranging from 0 to 3. The
total score is utilized to assess the degree of depression of participants,
with scores of >5 indicating depression. This instrument has been
validated among various Chinese populations (42, 43). In this study,
the Cronbach’s alpha of the instrument was 0.914.

2.2.6. Sleep disorder

The Pittsburgh Sleep Quality Index (PSQI) consists of 18 items
and is used to measure an individual’s quality of sleep during the
past 2weeks (44). It contains seven components including
subjective sleep quality, sleep latency, sleep duration, sleep
efficiency, sleep disturbance, use of sleep medication, and daytime
dysfunction, and each component is a 4-point Likert scaled from
0=no difficulty to 3 =severe difficulty. The total scores range from
0 to 21 and a cutoff score of > 6 is recommended for considering
certain sleep disorders (45). This instrument has been validated
among Chinese population (46). In this study, the Cronbach’s alpha
of the instrument was 0.784.

2.2.7. Fatigue

The Fatigue Scale-14 (FS-14) is a 14-item scale aiming at
measuring the severity of fatigue during the past 2 weeks (47). The
items of this instrument are rated on a 2-point scale of 0-1. The FS-14
contains two dimensions measuring physical fatigue and mental
fatigue, respectively. Higher total scores of the 14 items indicate a
higher level of fatigue. This instrument has been proved valid and
reliable among Chinese (48). In this study, the Cronbach’s alpha of the
instrument was 0.845.

2.2.8. Resilience

The Resilience Style Questionnaire (RSQ) consists of 16 items that
are rated on a 5-point Likert scaled from 1 to 5. It is used to measure
the level of an individuals resilience during the past 2 weeks (49).
Higher total scores of the 16 items indicate a greater ability to recover
from negative events. This instrument was developed and validated
among the Chinese rural left-behind adolescents and non-local
medical workers (50, 51). In this study, the Cronbach’s alpha of the
instrument was 0.975.

2.2.9. Social support

The level of perceived social support of the participants was
measured by two items including emotional support and material
support during the past 2 weeks (52). The items were: (1) “How much
support can you obtain from family/friends/colleagues when you need
to talk or to obtain emotional support?” and (2) “How much support
can you obtain from family/friends/colleagues when you need
material support (e.g., financial help)?” and each item was 11-point
Likert scaled from 0 to 10. In this study, the Cronbach’s alpha of the
instrument was 0.819.

2.2.10. Peace of mind

The Peace of Mind Scale (PoM) comprises a total of 7 items
rated on a 5-point scale ranging from 1 (“not at all”) to 5 (“all of
the time”) and is used for measuring the peace of mind during the
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past 2weeks (53). Higher total scores indicate a more peaceful
mind. This instrument has been validated among Chinese
population (53). In this study, the Cronbach’s alpha of the
instrument was 0.874.

2.3. Statistical analysis

Descriptive analyses were performed to describe the participants’
demographic characteristics, clinical characteristics, the condition of
perceived stigma, and potential influencing factors.

In the absence of an accurate and precise reference standard, LPA
has been widely employed to identify the symptom characteristics
and to further calculate and determine optimal cut-off points of
assessment instruments (54-56). LPA is a person-centered statistical
method that employs latent profile model (LPM) to divide population
into multiple profiles, and it focuses on identifying latent
subpopulations within a population based on a set of continuous
variables (57-59). Despite the possible arbitrariness for LPA in
determining the number of class members due to its semi-subjective
properties, the misclassification rate is relatively low, and it could
produce more reasonable results compared with some other
classification approaches (60-62). Generally, in LPA, individuals
assigned to the latent profile that represents the lowest level of
symptoms or risks are regarded as “non-cases,” and others are
considered “cases” (56). Hence, LPA was conducted to identify the
characteristics of perceived COVID-19 stigma among RD. Robust
maximum likelihood (MLR) estimation was employed to estimate the
parameters. The Lo-Mendell-Rubin (LMR) and the bootstrap
likelihood ratio test (BLRT) were performed to compare the model
fit improvement between models with k classes and k-1 classes,
significant p values indicated a better model fit with k classes. The
optimal number of classes was evaluated by the entropy, Akaike
Information Criterion (AIC), Bayesian Information Criterion (BIC),
the adjusted Bayesian Information Criterion (aBIC), and the
interpretability and definition of classifications, where an entropy
value>0.80 represented adequate quality of classification, lower AIC,
BIC, and aBIC values indicate better model fit, and the “turning
point” of the scree plot for the aBIC could suggest an appropriate
number of classes.

After the selection of optimal model and definition of
classifications, Chi-square began with the full set of demographic and
clinical characteristics, PTSD, anxiety, depression, sleep disorder,
fatigue, resilience, social support, and peace of mind, to evaluate their
associations with different characteristics of perceived COVID-19
stigma. Statistically significant variables (p <0.20) in the univariate
analysis were further used for stepwise multinomial logistic regression
analysis. Adjusted odds ratio (AOR) and the corresponding 95%
confidence intervals (95% CI) were calculated to assess the regression
model results.

Receiver operating characteristic (ROC) analysis was
conducted to determine the optimal cut-off value for the
CSS-S. The area under the ROC curve (AUC), sensitivity,
specificity, and Youden’s index value were employed to evaluate
the performance of classifiers, and Youden’s index value was used
to identify the optimal cut-off value. SAS9.4 and Mplus8.3 were
utilized to conduct all the analyses with level of significance
determined at a 0.05 value of p.
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3. Results
3.1. Demographic characteristics

Among the 1,541 people who finished the survey questions, 1,297
questionnaires were enrolled in the data analysis. As illustrated in
Table 1, over half of the participants were male (n=>563, 56.6%) and
were less than or equal to 60 years old (n=683, 52.7%). The majority
of the participants were from urban areas (n=1,136, 87.6%) and
married (n=1,105, 85.2%). Most of the participants had an income for
2020 less than 60,000 China Yuan(CNY, 1 CNY equals 0.14 USD on
2022.12.31; n=805, 62.1%), and had an education level as senior high
school or below (1=921, 71%). A small percentage of participants
lived alone (n=158, 12.2%), used alcohol no less than 2 times per
week (n=117, 9%), and were current smokers (n=161, 12.4%). The
COVID-19 patients were clinically classified into four categories:
asymptomatic (1 =60, 4.6%), mild (n=927, 71.5%), moderate (n=132,
10.2%), critically severe (n=178, 13.7%). A significant proportion of
the participants had no experience at ICU (n=1,250, 96.4%), had
never received psychological or emotional counseling during
hospitalization (n=1,225, 94.4%), and had never received
psychological or emotional counseling before infection (n=1,169,
90.1%). Just under a half of participants stayed over 20 days in hospital
(n=611, 47.1%), and had no complication (1 =530, 40.9%). Most of
the patients perceived good (n=736, 56.7%) or moderate (1 =247,
19%) mental health status during hospitalization.

3.2. Stigma and related psychological
factors

The 12-item CSS-S’s total scores range from 12 to 48 with higher
scores indicating a more stigmatizing attitude. The mean score in this
study was 28.04 (SD=7.33). The mean scores of fatigue, peace of
mind, resilience, and social support were 6.38 (SD=4.04), 24.70
(SD=5.99), 56.82 (SD=14.04), 14.25 (SD=5.18), respectively. The
prevalence of PTSD, anxiety, depression, and sleep disorder were 16.5,
28.8,37.9, and 47.1%, respectively (Table 2).

3.3. Latent profile analysis

Latent profile models (LPA) with one-to-five-class solutions were
specified, and the fit indices of the 5 models are displayed in Table 3.
The entropies of all classifications were above 0.9. The LMR and
BLRT test were all statistically significant. The AIC, BIC and aBIC
decreased with the increase of class number, and the scree plot of
aBIC flattened out after the 3-class model (see Figure 1). Taken
together, considering the model fit, parsimoniousness, and
interpretability of the classes, the 3-class model was selected as the
optimal model for the current sample, the distribution and
conditional means of items of CSS-S on each class in the 3-class
model are illustrated in Figure 2 and Table 4. In the 3-class model, the
average latent class probabilities for most likely latent class
membership (0.978, 0.977, and 0.972) demonstrate reasonable
classification and good distinction (see Table 5). Given the
conditional means of items on each class, we define Class1 (n =166,
12.8%) as “low perceived COVID-19 stigma” group, Class2 (n=663,
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TABLE 1 Demographic characteristics of the participants.
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TABLE 1 (Continued)

Variable N % Variable N %
Gender Perceived mental health status during hospitalization
Male 563 434 Poor 314 24.2
Female 734 56.6 Moderate 247 19
Age (years) Good 736 56.7
<60 683 527 Having received psychological or emotional counseling
> 60 614 473 before infection
Region No 1,169 90.1
Urban 1,136 87.6 Yes 128 99
Rural areas 161 12.4
Marital stat
S 51.1%) as “moderate perceived COVID-19 stigma” group, and Class3
Unmarried/divorced /widowed 192 148 (n=468, 36.1%) as “severe perceived COVID-19 stigma.”
Married 1,105 85.2
Income for 2020 (CNY)
60000 w05 o 3.4. Influencing factors of perceived
COVID-19 stigma of RD
> 60,000 492 37.9
Dwelling state The result of univariate analysis showed that female (y*=21.999,
Living alone 158 122 p<0.001), older age (y*=45.595, p<0.001), being married (y*=4.401,
Living with others 1139 878 p=0.111), low family income (y*=23.261, p <0.001), living with other
Cdueation level people (y*=7.456, p=0.024), low education level (y*=61.653,
o p<0.001), having complication (y*=10.117, p=0.006), perceiving
Senior high school or below 021 71 worse mental health status during hospitalization (y*=48.489,
Above senior high school 376 29 p<0.001), PTSD (r*=73.360, p<0.001), anxiety (y*=74.878,
Frequency of alcohol use per p<0.001), depression (*=70.081, p<0.001), sleep disorder
week (r*=70.875, p<0.001), and fatigue (F=21.220, p<0.001) were
positively associated with perceived COVID-19 stigma, while
<2 1,180 91
resilience (F=22.030, p <0.001), social support (F=25.070, p <0.001),
22 17 ? and peace of mind (F=39.130, p <0.001) were negatively associated
Current smoker with perceived COVID-19 stigma among RD (see Table 6). These
No 1,136 87.6 variables were further employed in stepwise multinomial logistic
Yes 161 o4 regression analysis with the “low perceived COVID-19 stigma” group
> " ' as a reference. The result of stepwise multinomial logistic regression
Clinical dlassification of COVID-19 patients analysis showed that older age (AOR=1.753, p=0.004), living with
Asymptomatic 60 4.6 other people (AOR=2.152, p=0.003), anxiety (AOR=2.444,
Mild 927 715 p=0.004), and sleep disorder (AOR=1.921, p=0.002) were positively
Moderate 132 102 associated with moderate perceived COVID-19 stigma, while higher
Criticall i, 13y educational level (AOR =0.624, p=0.012) was negatively associated
ritical severe .

Y with moderate perceived COVID-19 stigma; Female (AOR=1.674,
Experience at ICU p=0.011), older age (AOR=3.046, p<0.001), living with other people
No 1,250 96.4 (AOR=2.037, p=0.011), anxiety (AOR=2.813, p=0.001), and sleep
Yes 47 36 disorder (AOR=2.628, p<0.001) were positively associated with
Length of hospital stay (days) severe perceived COVID-19 stigma, while higher educational level

(AOR=0.340, p<0.001), social support (AOR=0.953, p=0.021), and
<20 686 229 peace of mind (AOR=0.951, p=0.008) were negatively associated
>20 611 47.1 with severe perceived COVID-19 stigma among RD (Table 7).
Complication
No 530 40.9 . . s
. - o 3.5. Receiver operating characteristic

es .

Having received psychological or emotional counseling during hospitalization
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No 1,225 94.4
Yes 72 5.6
(Continued)

analysis
To identify the optimal cut-off value of CSS-S for screening

perceived COVID-19 stigma among RD, participants assigned to
the “low perceived COVID-19 stigma” group in LPA were defined
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FIGURE 1

Scree plot of change trend of adjusted Bayesian Information Criterion (aBIC).

Class number

3 4 5

TABLE 2 Descriptive statistics for CSS-S, FS-14, PoM, RSQ, social support,
IES-R, GAD-7, PHQ-9 and PSQl.

Variable n % Mean (SD) Range
Stigma (CSS-S)

Total score ‘ 28.04(7.33) 12-48
Fatigue (FS-14)

Total score ‘ 6.38(4.04) 0-14
Peace of mind (PoM)

Total score ‘ 24.70(5.99) 7-35
Resilience (RSQ)

Total score ‘ 56.82(14.04) 16-80
Social support

Total score ‘ 14.25(5.18) 0-20

Post-traumatic stress disorder (IES-R)

No 1,083 83.5
Yes 214 16.5
Anxiety (GAD-7)

No 923 71.2
Yes 374 28.8
Depression

(PHQ-9)

No 805 62.1
Yes 492 37.9
Sleep disorder (PSQI)

No 686 52.9
Yes 611 47.1

CSS-S: COVID-19 Stigma Scale; FS-14: Fatigue Scale-14; PoM: Peace of Mind Scale; RSQ:
Resilience Style Questionnaire; IES-R: Impact of Events Scale-Revised; GAD-7: Generalized
Anxiety Disorder Questionnaire; PHQ-9: Patient Health Questionnaire; PSQI: Pittsburgh
Sleep Quality Index.
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as “non-cases” (i.e., no stigma), and those assigned in “moderate
perceived COVID-19 stigma” and “severe perceived COVID-19
stigma” groups were defined as “cases” (i.e., probable stigma). The
ROC curve was then plotted for the total score of CSS-S using the
binary outcome, with an AUC value of 99.96% (p<0.001),
indicating a good predictive capacity for perceived COVID-19
stigma (see Figure 3). The diagnostic criteria and indices are
illustrated in Table 8. The optimal cut-off value was > 20, where the
sensitivity, specificity, and Youden’s index value were 0.996, 0.982,
and 0.978, respectively.

4. Discussion

The cross-sectional study employs LPA to assess the characteristics
of perceived COVID-19 stigma among RD and analyzes its psycho-
socio contributing factors. Perceived stigma of RD was divided into
three categories in this study. We measured the demographic
characteristics and some possible psychological predictors of
perceived COVID-19 stigma. Generally, older age, living with other
people, anxiety, and sleep disorder were positively associated with
moderate perceived COVID-19 stigma, while higher educational level
was negatively associated with moderate perceived COVID-19 stigma;
female, older age, living with other people, anxiety, and sleep disorder
were positively associated with severe perceived COVID-19 stigma,
while higher educational level, social support, and peace of mind were
negatively associated with severe perceived COVID-19 stigma among
RD. The cut-off point of the stigma scale was determined at 20 using
ROC analysis.

This study classified COVID-19 RD into three groups according
to the stigma level: “low perceived COVID-19 stigma,” “moderate
perceived COVID-19 stigma,” and “severe perceived COVID-19
stigma” group. Only 12.8% of RD were categorized into the “low
perceived COVID-19 stigma” group, which indicated the lowest levels
of stigma and reported the lowest level of psychological risk factors.
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FIGURE 2

Three classes of the best-fitting 3-class model based on COVID-19 Stigma Scale (CSS-S).

TABLE 3 Model fit indices for latent profile models with different classes.

Class Entropy Class membership
number probability

1 37121342 37245.37 37169.134 1

2 31403.104 31594.313 31476.782 0.928 <0.001 <0.001 0.510/0.490

3 28949.821 29208.211 29049.386 0.944 <0.001 <0.001 0.128/0.361/0.511

4 27896.009 28221.581 28021.461 0.954 0.007 <0.001 0.125/0.369/0.469/0.037

5 26872.931 27265.684 27024.269 0.954 0.006 <0.001 0.137/0.360/0.307/0.160/0.036

TABLE 4 Conditional means of items of CSS-S on each class.

Class1 Class2 Class3

STIGMA1 1.597 2.433 3.022
STIGMA2 1.188 2.097 2.744
STIGMA3 1.174 2.035 2.742
STIGMA4 1.463 2.387 3.074
STIGMA5 1.343 2222 2921
STIGMAG6 1.428 2.394 2.956
STIGMA7 1.239 2.249 3.144
STIGMAS 1.183 2.05 2.981
STIGMA9 1.299 2.277 3.129
STIGMA10 1.084 1.948 2.934
STIGMAI11 1.087 1.986 2.952
STIGMA12 1.108 1.907 2.877
Class membership 0.128 0.511 0.361
probability

The majority belonged to the “moderate perceived COVID-19 stigma’
(51.1%).

Compared with the “low perceived COVID-19 stigma” group,
anxiety and sleep disorder were positively associated with moderate
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TABLE 5 Average latent class probabilities for most likely latent class
membership by latent class.

Latent class

Latent class membership

1(166) 2 (663) 3(468)
1 0.978 0.022 0.000
2 0.008 0.972 0.021
3 0.000 0.023 0.977

perceived stigma. Similar to previously published studies, anxiety was
a major risk factor for stigma. In a study that evaluated the depression
and anxiety symptoms among 174 patients who recovered from
symptomatic COVID-19 infection in Saudi Arabia, the stigma scores
were significantly associated with higher scores on anxiety (63). Some
other studies on people living with epilepsy, dementia, and cancer
patients also demonstrated that anxiety is one of the psychosocial
determinants of perceived stigma (64-66). Therefore, mitigating the
anxiety symptoms is essential to decrease the stigma among
RD. Emotional regulation, mindfulness, and experiential techniques
are possible solutions to improve social anxiety disorder symptoms
(67). RD could also try exercise, yoga, and meditation, which were
proven to have modest positive effect on assisting their anxiety
alleviation (68). Hospitals and communities should assess the anxiety
level of COVID-19 RD to detect anxiety as early as possible. For RD
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TABLE 6 Univariate analysis of influencing factors of perceived COVID-19 stigma of RD.

Variable

Low perceived
COVID-19 stigma

Classification of perceived stigma

Moderate perceived
COVID-19 stigma

Severe perceived
COVID-19 stigma

10.3389/fpubh.2023.1111900

Gender 21.999 <0.001

Male 86 313 164

Female 80 350 304

Age(years) 45.595 <0.001

<60 116 372 195

> 60 50 291 273

Region 1.695 0.428

Urban 147 573 416

Rural areas 19 90 52

Marital status 4.401 0.111

Unmarried/divorced/widowed 33 89 70

Married 133 574 398

Family income for 2020 (CNY) 23.261 <0.0001

<60,000 83 396 326

>60,000 83 267 142

Dwelling state 7.456 0.024

Living alone 28 66 64

Living with other people 138 597 404

Education level 61.653 <0.001

Senior high school or below 88 446 387

Above senior high school 78 217 81

Frequency of alcohol use per week 1.197 0.5496

<2 149 600 431

>2 17 63 37

Current smoker 2.349 0.309

No 140 580 416

Yes 26 83 52

Clinical classification of COVID-19 patients 7.743 0.2575

Asymptomatic 8 36 16

Mild 130 464 333

Moderate 12 69 51

Critical severe 16 94 68

Experience at ICU 0.956 0.6202

No 162 639 449

Yes 4 24 19

Length of hospital stay(days) 0.937 0.6259

<20 83 358 245

>20 83 305 223

Complication 10.117 0.006

No 86 267 177

Yes 80 396 291

Having received psychological or emotional counseling during hospitalization 0.604 0.7396

No 157 629 439

Yes 9 34 29

(Continued)
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TABLE 6 (Continued)

Variable

Classification of perceived stigma

Low perceived
COVID-19 stigma

Moderate perceived
COVID-19 stigma

Severe perceived
COVID-19 stigma

Perceived mental health status during hospitalization 48.489 <0.001
Poor 22 129 163
Moderate 39 129 79
Good 105 405 226
Having received psychological or emotional counseling before infection 0.030 0.9852
No 149 598 422
Yes 17 65 46
PTSD 73.360 <0.001
No 157 589 337
Yes 9 74 131
Anxiety 74.878 <0.001
No 150 501 272
Yes 16 162 196
Depression 70.081 <0.001
No 138 438 229
Yes 28 225 239
Sleep disorder 70.875 <0.001
No 125 376 185
Yes 41 287 283
Fatigue 5.193+4.137 6.050+3.931 7.263+3.982 21.220 <0.001
Resilience 58.693+19.189 58.750+£12.896 53.436+12.772 22.030 <0.001
Social support 15.223+£5.401 14.944+£4.761 12.928+5.399 25.070 <0.001
Peace of mind 26.530+6.807 25.558 +£5.698 22.846+5.614 39.130 <0.001

with anxiety symptoms, the community should provide them with
knowledge and stress coping strategies, and provide training to help
them manage emotions. Psychological interventions like
mindfulness-based therapy could be implemented by government or
community to alleviate anxiety symptoms (69). The society should
be less hostile to RD. It is necessary for social media to refute false
information, strengthen the information guidance of social media,
and output positive information, so as to avoid the anxiety mood
in origin.

Sensitivity

Our study also found that sleep disorders is a determinant of
moderate perceived stigma in RD. Previous studies showed that 29.5%
of the COVID-19 hospitalized patients had sleep disorders (70). Poor
sleep quality was associated with stigma (71). Cognitive behavior

AUC = 0.9996
P<0.001

therapy is aimed at treating insomnia by avoiding behaviors and

thoughts that might develop into sleep disorders (72). RD with sleep

disorders could use this method on their own to improve their sleep

s quality. Effective programs based on the therapy could also
100-Specificity be embedded in smartphones to assist their sleep promotion process

FIGURE 3
The receiver operating characteristic (ROC) curve of the CSS-S for
screening perceived COVID-19 stigma.

(73). In addition, progressive muscular relaxation is an effective way
to help COVID-19 patients feel less anxious and have better quality
sleep (74).
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TABLE 7 Multinomial logistic regression analysis of influencing factors of perceived COVID-19 stigma of RD.

Variable Moderate perceived stigma Severe perceived stigma
95%Cl 95%Cl

LL UL LL UL
Gender
Male 1 1
Female 1.063 0.744 1.519 0.736 1.674 1.128 2.483 0.011
Age(years)
<60 1 1
> 60 1.753 1.192 2.577 0.004 3.046 2.009 4.618 <0.001
Dwelling state
Living alone 1 1
Living with other people 2.152 1.304 3.553 0.003 2.037 1.181 3.515 0.011
Education level
Senior high school or below 1 1
Above senior high school 0.624 0.432 0.903 0.012 0.340 0.221 0.522 <0.001
PTSD
No 1 1
Yes 1.082 0.495 2.367 0.844 2.014 0.915 4.431 0.082
Anxiety
No 1 1
Yes 2.444 1.327 4.501 0.004 2.813 1.499 5.276 0.001
Sleep disorder
No 1 1
Yes 1.921 1.275 2.895 0.002 2.628 1.695 4.072 <0.001
Social support 1.005 0.966 1.046 0.803 0.953 0.914 0.993 0.021
Peace of mind 0.998 0.965 1.032 0.891 0.951 0917 0.987 0.008

LL: lower limit; UL: upper limit.

TABLE 8 Criterion values and coordinates of ROC curve for perceived
COVID-19 stigma.

Criterion Sensitivity Specificity Youden's
index
>12 1.000 0.000 0.000
>19 1.000 0.922 0.922
>20 0.996 0.982 0.978
>21 0.975 1.000 0.975
>48 0.000 1.000 0.000

The “severe perceived COVID-19 stigma” group reported three
more risk factors compared with “moderate perceived COVID-19
stigma” group, including female gender, insufficient social support
and peace of mind. Female gender is a risk factor of “long-covid”
syndrome and tend to have a higher proportion of physical and
psychological symptoms than male (75). Because of the more severe
illness and torment they suffered, they might find it difficult to
maintain a good mentality toward the stigmatized attitudes. A low
perceived level of social support prevailed during the pandemic due
to the shutdown of many places, like schools, markets, and workplaces

Frontiers in Public Health 10

to avoid transmission of the virus (76). RD facing such conditions
may arouse a sense of isolation and vulnerability, which would cause
severe stigma. Perceived social support and use of adaptive coping
strategies were found to affect individuals’ psychological adjustment
and resilience (77). Interventions like in-person interview, supportive
psychotherapy, and positive attention would improve their social
support and could be considered widely promoted (78). Peace of
mind might increase one’s self awareness and attitude toward the
surroundings, and indirectly reduce the sense of being stigmatized.
A previous study on female patients with schizophrenia also
identified that enhancing peace of mind will help reduce stigma
level (79).

Our study determined 20 as the cut-oft score for CSS-S by LPA
and ROC analysis, which may guide future epidemiological studies on
COVID-19 stigma. The cut-off value is instructive for clinical practice
in COVID-19 RD mental health promotion. Hospitals are suggested
to collect stigma information of discharged patients and carry out
relevant psychological intervention for patients whose scores
exceed 20.

Although our team have analyzed the same population in advance
and explored the prevalence and influencing factors of anxiety and
depression in RD (80), a further analysis in this study provided
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insightful observations from a different perspective. This study
enriched our knowledge on the association between mental health and
perceived stigma among RD, and provided possible suggestions for
the authorities and the society to reduce perceived COVID-19 stigma
in the future. However, it has several limitations. First, this cross-
sectional study has its inherent limitations, for it contains no
dimension of time to support a causal relationship. Second, the study
was conducted more than 18 months after the COVID-19 patients
were discharged, which may cause recall bias. Third, convenience
sampling may decrease the representativeness of the population.
Fourth, stigma contains two factors, namely “public stigma” and “self-
perceived stigma.” In this study, we only mention the latter. Further
studies should measure stigma more comprehensively in a
representative sample.

5. Conclusion

This study provides an insightful result of the prevalence and
influencing factors of perceived stigma among RD in Wuhan. Stigma
among COVID-19 RD could be divided into 3 groups: “low perceived
COVID-19 stigma,” “moderate perceived COVID-19 stigma,” and
“severe perceived COVID-19 stigma” group. Based on the cut-off
value we explored, the high proportion of perceived stigma level
highlights the importance of solving the stigma and discrimination
problem, for its impact on personal and community well-being.
Therefore, it is essential to mitigate the psychological problems and
reduce the perceived stigma level of RD as part of the response toward
the COVID-19 pandemic. Psychological interventions on anxiety,
sleep disorder, and social support are suggested to alleviate mental
health problems and stigma among this population. Additionally, this
study discovered the precise cut-off value for CSS-S, which provides a
valuable tool for screening perceived stigma among future COVID-19
patients and can be used to identify the patients in noosed of
tailored interventions.
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