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ABSTRACT

Background: As a highly infectious disease with human-to-human transmission characteris-
tics, COVID-19 has caused panic in the general public. Those who have recovered from COVID-
19 may experience discrimination and internalized stigma. They may be more likely to worry
about social interaction and develop social anxiety.

Objectives: This study investigated the associations among hospitalization factors, social/
interpersonal factors, personal factors, and social anxiety to reveal the mechanism of social
anxiety in COVID-19 survivors.

Methods: A cross-sectional, multicenter telephone survey was conducted from July to Sep-
tember 2020 in five Chinese cities (i.e. Wuhan, Nanning, Shenzhen, Zhuhai, and Dongguan); adult
COVID-19 survivors were recruited 6 months after they were discharged from the hospital. Linear
regressions and path analysis based on the minority stress model were conducted to test the
relationships among hospitalization, social/interpersonal factors, personal factors, and social
anxiety.

Results: The response rate was 74.5% (N = 199, 55.3% females). Linear regression analyses
showed that various hospitalization, social/interpersonal, and personal factors were statistically
significantly associated with social anxiety. Path analysis showed that the proposed model fit the
data well (x*(df) = 3.196(3), p = .362, CFl = .999, NNFI = .996, RMSEA = .018). Internalized stigma
fully mediated the association between perceived discrimination/social support and social
anxiety, while it partially mediated the association between perceived affiliate stigma and social
anxiety.

Conclusions: The results suggest that social/interpersonal and personal factors have a stronger
association with social anxiety than hospitalization factors and highlight the importance of inter-
nalized stigma in understanding the mechanisms of these relationships. Clinical psychologists can
refer to these modifiable psychosocial factors to develop efficient interventions for mental health
promotion.

Hospitalizacion, factores interpersonales y personales de ansiedad social
entre los sobrevivientes de COVID-19 en el seguimiento seis meses
después del tratamiento hospitalario: el modelo de estrés de minoria

Antecedentes: Como una enfermedad altamente infecciosa con caracteristicas de transmision
de persona a persona, el COVID-19 ha causado panico en el publico en general. Aquellos que se
han recuperado del COVID-19 pueden experimentar discriminacién y estigma internalizado.
Es mds probable que se preocupen por la interaccidn social y desarrollen ansiedad social.
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mediated the effect of per-
ceived affiliate stigma on
social anxiety.
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Objetivos: Este estudio investigd las asociaciones entre factores de hospitalizacién, factores
sociales /interpersonales, factores personales y ansiedad social para revelar el mecanismo de
ansiedad social en sobrevivientes de COVID-19.

Métodos: Se realiz6 una encuesta telefénica transversal multicentro de julio a septiembre de
2020 en cinco ciudades chinas (es decir, Wuhan, Nanning, Shenzhen, Zhuhai y Dongguan). Se
reclutaron sobrevivientes adultos de COVID-19 seis meses después de ser dados de alta del
hospital. Se realizaron regresiones lineales y andlisis de ruta basados en el modelo de estrés de
minoria para probar las relaciones entre la hospitalizacion, los factores sociales/interpersonales,
los factores personales y la ansiedad social.

Resultados: La tasa de respuesta fue del 74,5% (N = 199, 55,3% mujeres). Los andlisis de regresion
lineal mostraron que varios factores de hospitalizacion, sociales/interpersonales y personales se
asociaron de manera estadisticamente significativa con la ansiedad social. El andlisis de ruta mostré
que el modelo propuesto se ajustaba bien a los datos (x> (4) = 3.196 (3), p = .362, CFl = .999,
NNFI = .996, RMSEA = .018). El estigma internalizado medié completamente la asociacién entre
discriminacién/apoyo social percibido y ansiedad social, mientras que medié parcialmente la
asociacion entre el estigma percibido de afiliados y ansiedad social.

Conclusiones: Los resultados sugieren que los factores sociales/interpersonales y personales
tienen una asociacion mas fuerte con la ansiedad social que los factores de hospitalizacion
y resaltan la importancia del estigma internalizado en la comprensién de los mecanismos de
estas relaciones. Los psicélogos clinicos pueden referirse a estos factores psicosociales modi-
ficables para desarrollar intervenciones eficientes para la promocion de la salud mental.
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As a worldwide pandemic lasting for more than one year,
coronavirus disease 2019 (COVID-19) became a public
health emergency of international concern (WHO,
2020). Its significant mental health consequences, such
as psychological stress (Olashore, Akanni, Fela-Thomas,
& Khutsafalo, 2021) and sleep problems (Alimoradi et al.,
2021), on the general population have been well docu-
mented. Infection and hospitalization experiences are
believed to substantially increase traumatic stress,
which may adversely affect not only mental health but
also social functioning among survivors (D. Liu et al,
2020; Mazza et al,, 2020). In light of the evidence that
trauma and infectious diseases play significant roles in
the development of social anxiety (Kuo, Goldin, Werner,
Heimberg, & Gross, 2011; Michail & Birchwood, 2014),
social anxiety may be prevalent among COVID-19 sur-
vivors. However, we did not identify any studies on social
anxiety in this population.

Social anxiety is typically defined as anxiety about
being judged or evaluated by others (Kessler et al.,

2005; Schneier, Johnson, Hornig, Liebowitz, & Wei-
ssman, 1992). With a lifetime prevalence of 13.3%, it
is the third most common psychiatric disorder after
depression (17%) and alcohol dependence (14%)
(Kessler et al., 1994). It is well established that social
anxiety is significantly associated with a range of
mental disorders and behavioural problems among
people with infectious diseases, such as acquired
immunodeficiency syndrome (AIDS) (Hart, James,
Purcell, & Farber, 2008). Therefore, we consider
that social anxiety may be especially relevant in
understanding social life and health among
COVID-19 survivors, as public discrimination and
stigma towards these individuals are not uncommon.
This study investigated social anxiety as a mental
health consequence of stigmatization among people
who had been hospitalized for diagnosed COVID-19
and then discharged in China. Our analyses focused
on a comprehensive set of factors that are potentially
associated with social anxiety.



1. Hospitalization experience and social anxiety

The first set of potential predictors of social anxiety in
COVID-19 survivors is hospitalization experience. Sev-
eral hospitalization-related causes of mental distress,
including severity of COVID-19 symptoms at admission,
negative experiences and pain during treatment, can be
expected. For example, treatment for COVID-19 (e.g. in
the intensive care unit-ICU) may induce extreme stress,
manifesting in patients’ fear of death from life-
threatening symptoms, pain from medical interventions,
limited ability to communicate, and feelings of loss of
control (Shaw et al, 2009; Twigg, Humphris, Jones,
Bramwell, & Griffiths, 2008). COVID-19 patients may
also feel lonely and isolated and have adjustment issues
during admission to the hospital (Patil, Datar, Shetty, &
Naphade, 2021). These negative experiences might lead
to or exacerbate social anxiety in COVID-19 survivors
for several reasons. Primarily, poor physical health status
has been linked to social worth, social competence, and
thus social anxiety (Jackson & Cunningham, 2015;
Jaremka & Pacanowski, 2019). In addition, traumatic
experiences during hospitalization have been linked to
stress resistance and negative stress coping (Guzman-
Parra et al.,, 2019), which may leave persons vulnerable
to social anxiety.

2. Social/interpersonal factors and social
anxiety

The second set of factors as potential causes of social
anxiety in the survivors includes social/interpersonal
factors, such as perceived discrimination, perceived affili-
ate stigma, and social support. Stigma and discrimina-
tion are likely the consequences of multiple socioec-
ological drivers, such as fear associated with infection
or quarantine, misinformation, the infodemic (i.e. exces-
sive circulation of misinformation), and blame of oneself
or others for contracting the disease (Logie, 2020). As
COVID-19 has caused panic among the general public,
survivors may experience negative treatment from
others, such as refusal of housing, verbal abuse or gossip,
and social devaluation, which is referred to as discrimi-
nation or public stigma (Ransing et al., 2020). Addition-
ally, survivors may perceive that due to their previous
identity as a patient with COVID-19, even their family
members experience negative treatment or socially with-
draw (i.e. perceived affiliate stigma) (Chiu, Yang, Wong,
& Li, 2015).

We hypothesized that such stigma-related experiences
during interactions with others might lead to social anxi-
ety, given that stigma has been found to result in social
avoidance, anticipated humiliation (Birchwood et al,
2007), poor life satisfaction, and low self-efficacy (Wri-
ght, Gronfein, & Owens, 2000; Yanos, Rosenfield, &
Horwitz, 2001). Some studies have tested the association
between perceived discrimination and mental health
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problems in COVID-19 survivors (D. Liu et al., 2020).
However, no studies have investigated the association
between perceived discrimination/perceived affiliate sti-
gma and social anxiety in this population. In addition,
social support is potentially important as a protective
factor of mental health and social well-being. We identi-
fied four studies investigating the association between
social support and mental health among COVID-19
patients (Cai et al., 2020; Dong et al.,, 2020; Qi et al,,
2020; Sun et al., 2020). However, none of them investi-
gated social anxiety as a mental health outcome.

3. Internalized stigma and social anxiety

The third type of factor of social anxiety is related to self-
perceptions of COVID-19 survivors. Previous work has
demonstrated that those who have experienced infec-
tious disease may endorse negative reactions from the
public, devalue themselves, and socially withdraw, which
is referred to as internalized stigma or self-stigma (Yang,
Mak, Ho, & Chidgey, 2017). People who have been
subjected to stigma and subsequently internalized it are
more likely to be reluctant to seek social communication
and experience shame and self-doubt (Sahoo et al., 2020).
A fear and avoidance of interpersonal situations would
also increase their risk of social anxiety (Stein & Stein,
2008). Moreover, self-stigma has been found to be related
to some significant predictors of social anxiety and social
well-being, such as low self-esteem, self-efficacy, per-
ceived social worth and a high rate of overall psycho-
pathology (Lysaker, Yanos, Outcalt, & Roe, 2010). We
anticipated that internalized stigma might exacerbate
social anxiety, as studies have suggested that internalized
stigma can lead to social avoidance among persons with
mental illness (Cassano, Pini, Saettoni, Rucci, &
Dell’Osso, 1998). However, no studies have yet investi-
gated internalized stigma or its association with social
anxiety among COVID-19 survivors.

Furthermore, internalized stigma may play a mediat-
ing role in explaining the associations between hospita-
lization/interpersonal factors and social anxiety. Accor-
ding to the minority stress model, external stress, such as
discrimination from the public, is distal minority stress,
while internalized stigma is proximal minority stress
(Meyer, 2003). Based on Meyer (2003), proximal stress
stems from the negative self-regard developed by minor-
ity individuals in response to negative societal attitudes
directed towards them; internalized sigma is one of the
most adverse consequences of being socially excluded
and discriminated against. Therefore, external stress,
such as hospitalization experience and interpersonal ex-
perience due to the COVID-19 patient/survivor identity,
would lead to negative self-perceptions such as interna-
lized stigma, which in turn may give rise to social anxiety
symptoms. However, we have not identified any study
testing such a mediating effect of internalized stigma.
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4. The present study

Based on this literature review, the study aimed to inves-
tigate the abovementioned potential factors of social
anxiety among COVID-19 survivors. In particular, the
potential factors were related to clinical records and
experiences during hospitalization (e.g. severity of
COVID-19 symptoms, treatment), social/interpersonal
(e.g. perceived discrimination, perceived affiliate stigma,
social support) and personal variables (e.g. internalized
stigma) that increase the level of social anxiety. We
hypothesized that negative experiences regarding hospi-
talization, perceived discrimination, perceived affiliate
stigma, and internalized stigma would be positively asso-
ciated with social anxiety, while social support would be
negatively associated with it. In addition to the associa-
tions of these factors with social anxiety, their interrela-
tionships were further investigated based on the minority
stress model. We hypothesized that hospitalization and
interpersonal factors would be associated with personal
factors (internalized stigma), which in turn might raise
the level of social anxiety.

5. Methods
5.1. Study design and data collection

The data set was collected from a cross-sectional sur-
vey among COVID-19 survivors with different infec-
tion severities at the six-month follow-up after
hospital treatment. The survivors were interviewed
by telephone due to epidemic prevention and privacy
protection efforts, and the study was conducted from
July to September 2020. The study sites were conve-
niently selected, including five hospitals located in five
Chinese cities (i.e. Wuhan, Nanning, Shenzhen,
Zhuhai, and Dongguan). Wuhan, the capital city of
Hubei Province, was the epicentre of the COVID-19
outbreak and was the most affected by the pandemic in
China. Shenzhen, Zhuhai, and Dongguan constitute
a city cluster that is an important component of the
Guangdong-Hong Kong-Macao Greater Bay Area
(GBA). These regions contained the second largest
proportion of COVID-19 cases of the whole country.
Nanning is the capital city of Guangxi Province in the
mountainous southern region, where the economy is
relatively underdeveloped. It is a second-tier city, and
it was less affected by the COVID-19 pandemic. Thus,
a multicenter study was formed with different types of
areas in terms of both the epidemic situation and
economic development.

Participants were adult survivors who had been
discharged from hospitals from February 1 to 30
April 2020. According to the treatment guidelines in
China, COVID-19 survivors need to have 14-day cen-
tralized quarantine and 14-day home quarantine after
hospital discharge. The contact information of the
survivors was collected by the hospitals for follow-up

health care services. Medical staff in the five participat-
ing hospitals assisted with recruitment by contacting
all discharged COVID-19 patients listed in registries
by telephone. The staff screened prospective partici-
pants based on their eligibility to join the study,
briefed them about the purpose and logistics of the
survey, and invited them to complete a telephone
interview. In practice, the response rate may have
been improved since the survivors were informed in
advance; in addition, telephone interviews were more
favourable for the survivors’ privacy and psychological
safety than face-to-face interviews (Wang, Fu, Ju,
Xiao, & Zou, 2021). At the appointed time, inter-
viewers conducted the telephone interview, which
took approximately 35 minutes to complete. Verbal
consent was obtained before the telephone interview.
The participants were assured that identifiable infor-
mation would be kept confidential and that refusal to
participate would not influence their right to use any
services. No incentive was provided to the partici-
pants. Ethics approval was obtained based on our full
respect for survivors’ privacy and strict observance of
epidemic prevention regulations.

5.2. Development of the questionnaire

A panel consisting of one epidemiologist, two public
health researchers, a health psychologist, and a clinician
was formed to develop the questionnaire for the current
study.

6. Measures
6.1. Background and prehospitalization variables

The background information of participants included
age, sex, permanent resident status, highest education
level, marital relationship status, monthly personal
income, employment status, and whether they had chil-
dren. Participants were also asked to report whether
they received a diagnosis of any chronic diseases (i.e.
hypertension, diabetes, cancers, and other chronic
heart/lung/liver/renal diseases) before SARS-CoV-2
infection and whether they had family member(s) who
had been infected with SARS-CoV-2 or died from
infection. Information on help-seeking for mental
health problems during and after hospitalization and
whether patients received positive SARS-CoV-2 nucleic
acid testing after discharge was also recorded.

6.2. Hospitalization variables

Participants’ information about the clinical classifica-
tion of COVID-19 at hospital admission, days of hos-
pital stay, ICU admission, use of invasive ventilation
and corticosteroid therapy, and presence of severe
complications of COVID-19 were extracted from



their medical records. The survey also assessed their
experiences of witnessing painful symptoms and death
of other COVID-19 patients staying in the same ward.

6.3. Social/interpersonal variables

Social support was measured by four questions to quan-
tify the extent of emotional and instrumental (e.g. finan-
cial) support received from family and friends (Yang
et al., 2020). Items were rated on a 10-point Likert scale
ranging from 0 (none) to 10 (tremendous). The scale had
good reliability in the current sample (Cronbach’s
alpha = .80). Perceived discrimination was measured by
nine questions asking whether the participants experi-
enced any negative treatment after discharge, including
being fired, being treated unfairly, and being socially
excluded by family members, colleagues, and the com-
munity (0 = no and 1 = yes; Cronbach’s alpha = .69).
Perceived affiliate stigma was measured by seven ques-
tions assessing the extent to which the survivors per-
ceived their family members endorsing and internalizing
COVID-19 stigma (1 = strongly disagree to 4 = strongly
agree). The scale had excellent reliability in the current
sample (Cronbach’s alpha = .94).

6.4. Personal variables

Internalized stigma was characterized by the Self-Stigma
Scale (Mak & Cheung, 2010). The scale was originally
developed among mental health consumers and has been
used in the context of infectious diseases. We adapted the
scale to the COVID-19 context by replacing ‘mental
health consumers’ with ‘SARS-CoV-2’. A sample item
is T fear that others would know that I was infected with
SARS-Cov-2’. Items were rated on a Likert scale from 1
(strongly disagree) to 4 (strongly agree). The Cronbach’s
alpha was .94 in the current sample.

6.5. Outcomes

Social anxiety was defined according to the Chinese
version of the social anxiety subscale of the Self-
consciousness Scale (Scheier & Carver, 1985; Shek,
1994). The scale has been found to be associated with
many mental disorders, such as social phobia and major
depression (Hope & Heimberg, 1988; Takishima-
Lacasa, Higa-mcmillan, Ebesutani, Smith, & Chorpita,
2014). No cut-off point has been reported, and it is not
intended for making clinical diagnoses. It tests indivi-
duals’ negative feelings during social interactions (e.g.
‘Large groups make me nervous.’) Participants rated the
items on 5-point Likert scales, ranging from 1 (does not
apply to me at all) to 5 (applies to me very much).
A higher score reflects a higher level of social anxiety.
The Cronbach’s alpha was .90 in the present study.
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7. Statistical analysis

Descriptive statistics were computed for both back-
ground and psychosocial variables. Using univariate
linear regression analyses, we tested the associations of
these variables with social anxiety. Standardized
regression coefficients (B) and 95% confidence inter-
vals (CIs) were reported. The significant variables are
shown in the table and included in further analyses to
identify the mechanism of social anxiety. Path analysis
examined the hypothesized directionality of relation-
ships among the constructs and the overall fit of the
model. Mediation effects of internalized stigma were
tested by bootstrapping analyses. The 95% ClIs of
indirect effects were obtained from 5000 bootstrap
resamples. The level of statistical significance was .05.
SPSS version 24.0 and AMOS were used for data
analyses.

8. Results

Of the 317 recovered COVID-19 patients discharged
from the selected hospitals, 27 were under 18 years
old, 22 changed their telephone numbers and one died
in a car accident. The remaining 267 eligible patients
were contacted by the research team, and 68 of them
refused to participate in the study due to lack of time.
Finally, 199 eligible patients provided consent and
completed the telephone survey. The response rate
was 74.5%, specifically 63.3% (31 of 49) in Wuhan,
76.0% (38 of 50) in Shenzhen, 76.5% (39 of 51) in
Zhuhai, 77.8% (35 of 45) in Dongguan, and 77.8%
(56 of 72) in Nanning.

Table 1 presents the summary statistics of all vari-
ables used in the analyses. Among all 199 survivors
ranging in age from 18 to 86, over half of them were
50 years old or below (63.8%, n = 127) and female
(53.3%, n = 106). Most of the participants were mar-
ried or cohabiting with a partner (81.9%, n = 163) and
had at least one child (80.4%, n = 160). More than half
had not attained tertiary education (55.3%, n = 110),
and close to 60% did not have full-time work (59.8%,
n=119). Over 73% had no permanent residency in the
city where they were hospitalized (73.4%, n = 146) and
had personal income less than ¥6,000 per month
(74.4%, n = 148). Regarding infection experience,
44.7% (n = 89) of participants reported having at
least one family member infected with SARS-CoV-2,
and 1.5% (n = 3) had family members who had died
from infection. Nearly all of the participants had no
ICU experience during the treatment (97.5%).

Table 2 presents the significant correlates of social
anxiety. Sex, whether one had children, monthly per-
sonal income, clinical classification of COVID-19,
positive SARS-CoV-2 nucleic acid testing, perceived
discrimination, perceived affiliate stigma, social sup-
port, and internalized stigma were significantly
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Table 1. Background characteristics, somatic and psychosocial
status of the participants (n = 199).

Background characteristics n % Mean SD
Sex
Male 93 46.7
Female 106 53.3
Age group (years) 4272 1753
18-30 33 16.6
31-40 59 29.6
41-50 35 176
51-60 33 166
>60 39 19.6
Highest education attained
Middle school or below 53 266
High school 57 287
College and above 86 43.2
Refuse to disclose 3 15
Relationship status
Currently single 36 18.1
Married/cohabited with a partner 163 81.9
Having children
No 39 19.6
Yes 160 80.4
Permanent residents of the city
No 146 73.4
Yes 53 26.6
Employment status
Full-time employment 80 40.2
Free-lanced 31 16.1
Students 15 75
Unemployed 17 85
Retired 55 276
Monthly personal income (¥)
No fixed income 71 357
<3,000 25 126
3,000-5,999 52 26.1
6,000-9,999 24 121
>10,000 27 13.6
Diagnosis of any chronic diseases before 67 337
infection

Having at least one family member infected 89 44.7
with SARS-Cov-2

Having a family member died of COVID-19 3 15

Receiving positive SARS-Cov-2 nucleic acid 7 35
testing results

Help-seeking for mental health problems 85 42.7
during hospitalization

Help-seeking for mental health problems 44 221
after discharge

Hospitalization variables

Clinical classification of COVID-19 at entry

Asymptomatic 3 15

Mild 42 211

Common 111 558

Severe 25 126

Critically severe 18 9.0
ICU (No) 194 97.5
Invasive assisted ventilation (No) 192 96.5
Hormone therapy (No) 175 879
Serious complications (No) 188 94.5
Length of stay (days) 20.88 15.83
Sequelae of COVID-19 before discharge 12 6.0
Social/interpersonal variables
Social support 28.05 9.61
Perceived discrimination 172 1.84
Perceived affiliate stigma 13.80 548
Personal variable
Internalized stigma 1822 6.89
Outcome variable
Social anxiety 12.07 473

associated with social anxiety (p < .050). Specifically,
females and those with children were more likely to
develop social anxiety than their counterparts. Clinical
classification of COVID-19 and most of the posthos-
pitalization variables were risk factors for social anxi-
ety. Only the median level of monthly personal

income and social support were protective factors
negatively associated with social anxiety.

Figure 1 presents the proposed mediation model of
social anxiety. The model showed excellent model fit,
Xz(df) =3.196(3), p = .362, CFI = .999, NNFI = .996,
RMSEA = .018. Only social support was significantly
negatively associated with internalized stigma. The
association of the clinical classification of COVID-19
at admission with internalized stigma was marginally
significant (B = .810, p = .103, p = .055). Internalized
stigma was positively associated with social anxiety
(B = .294, B = 427, p < .001). Regarding the direct
effect on social anxiety, only the effect of perceived
affiliate stigma was significant (B = .172, B = .200,
p =.003), while the effect of perceived discrimination
was marginally significant (B =.318,  =.127, p = .052).
The indirect effects of perceived discrimination
(B = .296, p = .118, 95% CI = .080 ~ .183, p = .006),
perceived affiliate stigma (B = .116, p = .135, 95%
CI = .076 ~ .222, p = .005), and social support
(B = -.005 B = -.113, 95% CI = -.189~-.063,
p =.007) on social anxiety through internalized stigma
were significant. The indirect effect of the clinical
classification of COVID-19 at admission through
internalized stigma was marginally significant
(B =.238, B =.044, 95% CI = .005 ~ .097, p = .074).

9. Discussion

The COVID-19 pandemic is a traumatic event and may
lead to severe and long-term consequences on mental
health, quality of life and well-being, particularly for
survivors. As part of this emerging picture, this study
provides preliminary evidence regarding social well-
being-related consequences. To the best of our knowl-
edge, this is the first study aimed at exploring social
anxiety and its potential factors (i.e. sociodemographic,
hospitalization-related, social/interpersonal and perso-
nal variables) among COVID-19 survivors. It is also the
first study investigating internalized stigma, which is
easily neglected as a potential form of traumatic stress
in the COVID-19 pandemic. In general, the results
support our hypotheses.

Being female, having children, having lower income,
and receiving positive results of SARS-CoV-2 nucleic
acid testing were significant background and risk fac-
tors for social anxiety. This may be because individuals
belonging these groups tend to have lower social capital
or coping resources and experience multiple daily life
stresses, thus experiencing more negative emotions and
social anxiety than their counterparts. These results
may also be explained by intersectionality theory
(Crenshaw, 1989), which suggests that marginalized
individuals often have multiple minority identities
(e.g. being female and being infected with SARS-CoV
-2) and are especially vulnerable to stress and mental
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Table 2. Associations between background/independent variables and social anxiety.
Social Anxiety

Background characteristics B (95% Cl) p
Sex
Male ref
Female 209 .003
(.681, 3.279)
Having children
No ref
Yes 154 .029
(.186, 3.485)
Monthly personal income (¥)
No fixed income ref
<3,000 —-.031 682
(—2.600, 1.705)
3,000-5,999 -.195 .015
(-3.788, —.410)
6,000-9,999 -.012 872
(—2.364, 2.006)
>10,000 -.105 175
(—3.535, .650)
Receiving positive SARS-Cov-2 nucleic acid testing results .188 .008

(1.285, 8.352)
Hospitalization variables
Clinical classification of COVID-19 at entry

Asymptomatic ref

Mild 371 125
(=1.197, 9.768)

Common 651 .024
(.812, 11.548)

Severe 466 .021
(1.021, 12.232)

Critically severe .368 .038

(.335,11.777)
Social/interpersonal variables

Perceived discrimination A1 <.001
(.710, 1.355)
Perceived affiliate stigma 453 <.001
(.284, .500)
Social support —.245 <.001
(-.187, -.053)
Personal variable
Internalized stigma .578 <.001
(.319, .477)
Perceived
discrimination
1.006*** 318
Perceived '
affiliate stigma
309Gk 172%* ¢
Social AN 028 Social

support

anxiety

2945
|_—

- 187H**

Internalized
stigma

810 444

Clinical
classification

Figure 1. The mediation model of social anxiety.

Path analysis was performed (x*(df) = 3.196(3), p = .362, CFl = .999, NNFI = .996, RMSEA = .018). Unstandardized path coefficients
(B) are presented. The covariances between interpersonal factors (i.e. perceived discrimination, perceived affiliate stigma, and
social support) are not shown for simplicity. *p < .05, **p < .01, ***p < .001.
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health problems. To test this assumption, subgroup
analyses and comparison studies that included both
COVID-19 survivors and those who did not suffer
from COVID-19 would be key approaches for future
research.

Consistent with the initial predictions, high levels
of severity of COVID-19 at admission, low social sup-
port, high perceived discrimination, high perceived
affiliate stigma, and high internalized stigma were
potential factors of social anxiety among COVID-19
survivors. Severe symptoms, poor physical health sta-
tus and unfavourable self-perceptions due to the iden-
tity of COVID-19 survivors can be personal sources of
stress (Guo et al., 2020), and perceptions related to the
negative experiences of their family members and
unsupportive social environment are social and inter-
personal sources of stress (H. Liu et al., 2020). These
factors may further reduce one’s coping resources as
well as perceived and actual social competence, thus
increasing one’s social anxiety. These results are con-
sistent with the findings in other minority popula-
tions, such as people living with HIV (Chan & Mak,
2019). However, unlike other stigmatizing conditions,
COVID-19 has recently emerged and is still under-
examined. A number of questions have yet to be
addressed to better understand the experiences and
consequences of COVID-19-related symptoms, stig-
ma, and social well-being impact. For example, ques-
tions remain regarding whether the condition of
COVID-19 is more stigmatizing (e.g. causing more
stigmatized reactions from the public and the patients)
than other infectious diseases (e.g. AIDS) and other
types of stigmatizing conditions (e.g. race and sexual
minority identity) and whether such a condition will
have lasting effects on survivors’ self-identity, social
treatment (e.g. discrimination and social status loss),
social interactions (e.g. identity concealment) and
social well-being (e.g. social anxiety) (Pieterse, Todd,
Neville, & Carter, 2012).

Furthermore, we found that internalized stigma sig-
nificantly mediated the relationships of COVID-19
symptoms, perceived discrimination, perceived affiliate
stigma, and social support with social anxiety. This find-
ing suggests that the self-internalization process is a key
underlying mechanism that explains how symptoms and
social/interpersonal factors may affect social well-being
among COVID-19 survivors. More specifically, the full
mediating effects operating in the associations of
COVID-19 symptoms, perceived discrimination, and
social support with social anxiety highlight the role of
internalized stigma and suggest that COVID-19 symp-
toms and related social/interpersonal experiences would
have significant effects only when they induce negative
self-perceptions or adversely affect the self-identity of
survivors. According to the findings in other disease
groups (Drewes, Langer, Ebert, Kleiber, & Gusy, 2020),
such a negative self-identity or self-perception may be

continuous and have a lasting effect on survivors even
after they have recovered or even when the COVID-19
pandemic and related discrimination from the public
have ended. On the other hand, the partial mediating
effect of internalized stigma on the relationship between
perceived affiliate stigma and social anxiety suggests that
other mediators (e.g. status and reactions in interperso-
nal dimensions) may also exist and explain this relation-
ship. For example, the perceived affiliate stigma of
survivors may reduce relationship quality and negatively
affect interaction with family members, which may in
turn increase their social anxiety. These potential media-
tors need to be tested in future work.

The mediating effects found in the study have both
theoretical and practical implications. Theoretically,
the results provide preliminary support for applying
the minority stress model (Meyer, 2015) to understand
social well-being and the development of social anxi-
ety and other mental health problems, such as depres-
sion and posttraumatic stress disorder, among
COVID-19 survivors. Other types of minority stress,
such as anticipated stigma, may also be applicable and
should be explored in future work. Attribution theory
(Jones & Davis, 1965) is another important theory to
understand the internalization process of stigma, sug-
gesting that people with internal attributions for
a stigmatizing condition (e.g. did not actively adopt
preventive measures against COVID-19) are more
likely to endorse related stigma than those with external
attributions. Qualitative studies are needed, which
could potentially provide a better understanding of
the attributions of COVID-19 infection among survi-
vors. In addition, it is practically important to explore
psychological mediators, as they can be modified
through personal efforts and psychological interven-
tions. For example, cognitive behavioural therapy
(CBT) may be useful to enhance awareness of how
COVID-19-related stress affects self-perception and
social well-being, facilitate cognitive restructuring and
positive self-affirmation, and develop adaptive stress
coping skills. Resilience enhancement and self-empow-
erment training may also benefit survivors by reducing
self-blame and self-stigma. Interventions on social and
interpersonal factors may require more efforts from
multiple stakeholders and take longer to take effect.
Enhancing governmental support, reducing fear, bla-
me and discrimination towards survivors, and advocat-
ing social equality at the community level may be
a good start and be more effective in collectivist cul-
tures, such as Chinese cultures, in which social cohesion
is valued. Finally, it is suggested to better understand
and intervene in the potential modifiable moderators
(e.g. resilience) between COVID-19 symptom severity
and mental/social health outcomes.

This study has several limitations. First, the study
had a relatively small sample size for path analysis,
and the participants were recruited from only five



cities in China. Future studies should validate the
model with a large sample size. Generalization of
the findings to other geographic locations should be
performed cautiously. Second, this study used a
cross-sectional study design, which limits causal
inference. Third, we were not able to collect informa-
tion on the survivors who refused to participate in the
study. Those who refused to participate in the survey
may have had different characteristics (e.g. living in
rural areas) from the participants. Thus, selection
bias might exist. Fourth, most of the measures
(except the hospitalization-related factors) were self-
reported and might be susceptible to recall bias.
Moreover, the measure of social anxiety used in this
study is not a diagnostic tool and does not have a cut-
off. Thus, the proportion of individuals with clini-
cally diagnosed social anxiety disorder in this popu-
lation remains unknown. Finally, we did not have
records of participants’ mental health status before
and during their hospitalization. This is a significant
limitation, as mental health status prior to recovery
from COVID-19 could also be a significant risk factor
for social anxiety (Blanco et al., 2011).
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