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Abstract

Obijective

To investigate the perceived-stigma level of COVID-19 patients in the early stage of the epi-
demic and analysed related factors and correlations that affected the stigma levels.

Methods

The COVID-19 patients were selected using the convenience sampling method. Perceived-
stigma level was evaluated using the Social Impact Scale (SIS). Frequency was used to
describe the general information and disease investigation status of COVID-19 patients;
mean and standard deviation were used for describing stigma levels, Wilcoxon signed-
ranks test (nonparametric test) was applied for pairwise comparison. Kruskal-Wallis non-
parametric test for grade data, and Dwass-Steel-Critchlow-Fligner test for multiple compara-
tive analysis. Multiple linear regression analysis was performed, and statistically significant
indicators in single-factor analysis were included to investigate the independent factors of
stigma. The p<0.05 was considered statistically significant.

Results

SIS score of the 122 COVID-19 patients averaged 57.37+9.99 points. There were statisti-
cally significant differences in perceived-stigma levels among patients of different ages
(p=10.008), occupation (p <0.001), marital status (p = 0.009), and disease severity
(p=0.020). Multivariate logistic regression analysis revealed that age was the main influ-
encing factor of stigma (p<0.05).

Conclusions

The overall perceived-stigma level of COVID-19 patients in the early stage of the epidemic
was moderate. Younger, unmarried, and severely ill patients had a higher level of
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perceived-stigma, with age being the main factor. More attention should be given to the
young COVID-19 patients.

Introduction

On January 7, 2020, the Chinese Center for Disease Control and Prevention identified and iso-
lated a new type of coronavirus and Coronaviridae Study Group of the International Commit-
tee on Taxonomy of Viruses named it severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) [1-3]. By the end of January 2020, the new coronavirus epidemic had spread
rapidly, causing widespread global concern [4]. The main manifestations of coronavirus dis-
ease 2019 (COVID-19) are fever, dry cough, and fatigue, and respiratory droplets and close
contact are the main routes of transmission [5]. On March 11, 2020, the World Health Organi-
zation announced that COVID-19 had become a pandemic, and 114 countries reported more
than 118,000 cases [6]. The pandemic has not just been a medical phenomenon, it has also
affected individuals and societies and caused division, anxiety, stress, stigma, and xenophobia
[7].

Around the world, the public was informed about the physical effects of COVID-19 infec-
tion and the steps to be taken to prevent exposure to the coronavirus and manage COVID-19
[8]. Most of the efforts have been focussed on understanding the epidemiology, clinical charac-
teristics, transmission patterns, and management of COVID-19 [9-11]. At the same time,
many scholars have called for learning from past pandemics and paying attention to the risk of
stigmatization of COVID-19 patients [12-15]. Previous studies have found that patients suffer-
ing from serious infectious diseases, such as severe acute respiratory syndrome (SARS) and
acquired immunodeficiency syndrome (AIDS) are common targets of discrimination [16, 17].
During the COVID-19 pandemic, infected patients were arguably the group most vulnerable
to stigmatisation and mental health issues [18, 19]. In HIV/AIDS and tuberculosis patients,
stigma has been shown to be positively correlated with depression [17, 20]. Furthermore, the
fear of being stigmatised can delay the diagnosis of infected persons and/or lead to them not
being identified/diagnosed [21]. The psychological problems in turn may alter their attention
and decisioning capability which is not only limited to affect their mental wellbeing but can
also affect in managing the ongoing crisis [22]. Therefore, as healthcare providers, we must
understand the possibility and severity of stigmatisation of people infected with SARS-CoV-2.

In addition, stigma must be evaluated from multiple perspectives (perceived-stigma, affili-
ate stigma, public stigma) so that interventions aiming to reduce stigma can target each condi-
tion from multiple levels [23]. Public stigma represents the prejudice and discrimination
directed at a group by the population [24]. Perceived-stigma comes into being when people
internalize these public negative attitudes and suffer numerous negative consequences as a
result [25]. Perceived-stigmatization diminishes feelings of self-worth, such that the hope in
achieving goals is undermined [26]. This study aimed to investigate the level of perceived-
stigma towards COVID-19 patients in the early stage of the epidemic and analysed related fac-
tors and correlations that affected the stigma levels.

Materials and methods
Patients

Convenience sampling was used in this study. From February 27th to March 12th, 2020, two
hospitals in Wuhan, China, that admitted patients with COVID-19 were selected as research
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sites. The inclusion criteria were as follows: (1) meeting the criteria of the diagnosis and treat-
ment plan (the seventh edition of the trial [27]) for confirmed COVID-19 cases; (2) being able
to independently cooperate to complete the investigation; and (3) providing verbal informed
consent to participate in this study (for minors, obtaining consent from both them and parents
at the same time); Exclusion criteria were: (1) concomitant, serious organic or physical diseases
(eg. epilepsy, hypertension, diabetes etc.); (2) past history of mental illness (eg. schizophrenia,
depression etc.); and (3) inability to speak Chinese. This study adopted the online question-
naire survey method. After providing verbal informed consent, the patient was sent the ques-
tionnaire via WeChat Official Account, and they filled it out anonymously on their cell phone.
This study has been granted by the Ethics Committee of Fujian Medical University Union
Hospital, Fuzhou, China (2020 KY0154).

Data collection

The baseline information of the patients was collected through a self-designed general infor-
mation questionnaire and included data on gender, age, education level, economic status, mar-
ital status, occupation, residence, critical illness, etc. Participants’ perceived-stigma levels were
assessed using the Social Impact Scale (SIS; Cronbach’s o 0.85-0.90) [28, 29], which is a self-
report questionnaire that measures the effect on patients and their families of negative social
attitudes toward the patients’ health or mental health condition, including social isolation,
internal shame, social exclusion, and economic insecurity. There were 24 items in 4 dimen-
sions, and each item was scored using a Likert 4-level method. There were 4 options: strongly
agree, agree, disagree, and strongly disagree. The total score was 96 points.

Statistical analysis

This study used SPSS23.0 (IBM, Corp., Armonk, NY, USA) software for data analysis. Fre-
quency was used to describe the general information and disease investigation status of
COVID-19 patients; median mean and standard deviation were used to describe the per-
ceived-stigma level of COVID-19 patients. Wilcoxon signed-ranks test (nonparametric test)
was applied for pairwise comparison. Kruskal-Wallis non-parametric test was applied for
grade data, and Dwass-Steel-Critchlow-Fligner (DSCF) test for multiple comparative analysis;
multiple linear regression analysis was used, and statistically significant indicators in single-
factor analysis were included to further examine the independent influencing factors of stigma
in COVID-19 patients. All statistics were tested using a two-sided test, and p<0.05 was consid-
ered statistically significant.

Results
General characteristics

A total of 125 questionnaires were distributed in this study; 122 valid questionnaires were
returned, and the effective response rate was 97.6%. Among the 122 patients, 59.8% were male
and 40.2%, female; 52.5% were 50 years and younger, and 47.5% were 50 years and older.
Among the 122 patients, 90% were within 1 week from onset to hospitalisation, 47.5% were
severe COVID-19 patients, and 52.5% were mild COVID-19 patients (Table 1).

SIS scores for perceived-stigma

The SIS total score of COVID-19 patients averaged 57.37+9.99 points, which was generally at a
moderate level.
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Table 1. Survey results of stigma among COVID-19 patients with different characteristics.

Items Numbers Ratio SIS* for Stigma Median (Interquartile, Range) 1z | p values

Gender
Male 73 59.8% 58(52,64) -1.362" 0.173
Female 49 40.2% 55(51.5,59)

Age
<50 years 64 52.5% 58(53,64) -2.638" 0.008
>50 years 58 47.5% 55(49.75,58.25)

Education
Primary 21 17.2% 54(48.5,57.5) 6.038 0.110
Junior 24 19.7% 56(50.25,60)
Senior 26 21.3% 56.5(53,65.25)
Collegial 51 41.8% 58(53,64)

Occupation
Migrant workers/farmers 32 26.2% 52(47.25,56) 18.530 <0.001
Civil servants 27 22.1% 58(54,62)
Business/freelancing 49 40.2% 58(53,63)
Students 14 11.5% 62(52,69)

Marital status
Married 98 80.3% 56(52,61.25) 9.435 0.009
Unmarried 11 9.0% 59(53,84)
Divorced/widowed 13 10.7% 52(43,57)

Financial Situation
No difficulty at all 24 19.7% 56.5(52,60) 0.089 0.993
Well enough 67 54.9% 56(52,61)
A little difficult 26 21.3% 57(49.75,64)
Very difficult 5 4.1% 56(53,59.5)

Wuhan residents
Yes 116 95.1% 56(52,60) 0.302° 0.762
No 6 4.9% 56.5(51.75,65.25)

Registered residence
Village 2 1.6% 61(51,-) 0.150 0.928
Town 12 9.9% 55(52.25,58.75)
City 108 88.5% 56(52,60.75)

Severity of disease
Severe case 58 47.5% 56(53,67) 2.333" 0.020
Mild case 64 52.5% 56(49,59)

Family infection status
Yes 59 48.4% 55(50,62) -1.182° 0.237
No 63 51.6% 57(53,60)

Time between diagnosis and hospitalization
<1 week 100 90.0% 55.5(52,60) 1.690 0.091
>1 week 22 10% 58.5(54,65)

*SIS, Social Impact Scale;

* Z value.

https://doi.org/10.1371/journal.pone.0258042.t001
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Table 2. Influence of different occupations on stigma of COVID-19 patients.

Sample 1—sample 2 Z values DSCEF values p values
Business/freelancing- Students -1.374 1.943 0.516
Business/freelancing- Civil servants -0.332 0.469 0.987
Business/freelancing- Migrant workers/farmers 3.110 4.398 0.010
Students- Civil servants 1.226 1.734 0.610
Students- Migrant workers/farmers 3.480 4.921 0.003
Civil servants- Migrant workers/farmers 3.508 4.961 0.003

https://doi.org/10.1371/journal.pone.0258042.t002

Table 3. Influence of different marriages on stigma of COVID-19 patients.

Sample 1—sample 2 Z values DSCEF values p values
Married- Unmarried -1.848 2.614 0.154
Married- Divorced/widowed 2.351 3.325 0.049
Unmarried- Divorced/widowed 2.609 3.690 0.025

https://doi.org/10.1371/journal.pone.0258042.t1003

Single-factor analysis results

The results are as follows: gender (p = 0.173), education level (p = 0.110), economic situation
(p = 0.993), whether the patient is a resident of Wuhan (P = 0.762), family residence

(p = 0.928), and whether the patient’s family is infected (p = 0.237). The time between diagno-
sis and hospitalization (p = 0.091) had no significant association with the level of perceived-
stigma (p>0.05) (see Table 1 for details). Age (p = 0.008), occupation (p<0.001), marital status
(p =0.009), and disease severity (p = 0.020) had statistically significant differences in per-
ceived-stigma (Table 1). Further, the multiple comparison analysis of DSCF for different occu-
pations and marital status was used to conduct a two-sided test, and pairwise comparisons
were performed. The level of perceived-stigma of COVID-19 patients was significantly lower
among migrant workers and farmers compared with that among other occupations (p<0.05)
(Table 2). Divorced or widowed patients with COVID-19 had more severe perceived-stigma
(p<0.05) (Table 3) than married patients.

Multivariate analysis results

The total perceived-stigma was divided into dependent variables, and the age, marital status,
severity of illness, and occupation had a significant impact on the stigma level of COVID-19
patients. Four factors were determined as independent variables, and a multiple linear regres-
sion analysis was performed. The results showed that age was the main influencing factor of
the perceived-stigma level of COVID-19 patients (p<0.05), explaining 15.7% of the total varia-
tion (Table 4).

Table 4. Multiple linear regression analysis of stigma in COVID-19 patients.

Independent variables Non standardized coefficient Standardized coefficient Beta t P Adjusted R? F p
(Constant) 64.718 12.247 <0.001 0.157 6.645 <0.001
Severity of disease -2.869 -0.144 -1.592 0.114
Age -0.144 -0.220 -2.149 0.034*
Occupation 1.916 0.191 1.984 0.050
Marriage -0.269 -0.018 -0.208 0.836

https://doi.org/10.1371/journal.pone.0258042.t1004
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Discussion

The tension caused by the COVID-19 pandemic has turned into a crisis with unprecedented
consequences globally. The impact of the pandemic and the adopted quarantine measures on
our mental health is obvious. However, few studies have provided significant evidence to
explain its impact on the mental health of COVID-19 patients. This study investigates the per-
ceived-stigma status of SARS-CoV-2 infected persons in epidemic areas, analyses the relevant
factors and correlations that affect the stigma levels, and provides a basis for clinical decision-
making.

The results of this study show that the average stigma score of COVID-19 patients partici-
pating in the survey was in the moderate level. This is similar to the results of research by Lee
et al. [30] showing that 87.4% of respondents reported both psychological and somatic distress
following the outbreak of SARS due to stigma. The transmission index of influenza is close to
1.5, that of SARS is 2-2.5, and COVID-19 is close to 3. The rapid transmission and over-
whelmed hospitals/ICUs of COVID-19 has aggravated public fear [31]. With the increase in
the number of patients, the public’s feelings of fear, rejection, and isolation of COVID-19
patients has gradually become stronger and more widespread [32]. In addition, the uncertainty
in the early treatment of the disease has led to impaired patient confidence in recovery and
decreased compliance with treatment. Centralised isolation treatment indirectly defines
COVID-19 patients as a distinctive risk group. The interaction of multiple factors hasled to a
high stigma in patients with early COVID-19. Many studies have shown that older people have
a more positive attitude than younger people [33, 34]. The results of these studies suggest that
the level of stigma of COVID-19 patients under 50 years of age is significantly higher than that
of patients over 50 years of age (p<0.05). This may be because younger patients have a number
of social functions and need to shoulder important responsibilities for supporting family mem-
bers; they worry that social barriers caused by the illness will affect the overall state of the fam-
ily. On the other hand, older patients have relatively fewer responsibilities towards the family.
In addition, their rich life experience helps them maintain a more stable mentality while facing
the disease. In addition, the results of the multiple linear regression analysis also indicate that
age is an independent influencing factor of stigma in COVID-19 patients. Therefore, we
should pay more attention to the stigma status of young and middle-aged COVID-19 patients
and provide targeted anti-stigma interventions [35, 36]. For instance, government and hospital
authorities should make operational strategies to provide mental healthcare for the quaran-
tined young individuals [33]. However, Yuan et al. conducted a study to compare differences
in perceived stigma between COVID-19 survivors and healthy controls, and the results didn’t
suggest the effect of age on the level of stigma [37].

COVID-19 patients with severe disease may have a higher SARS-CoV-2 load; more severe
cough, sputum, and other symptoms; and higher infectivity. Further, patients with severe
COVID-19 symptoms may receive more information from friends, family members, news,
and electronics regarding the disease. Social isolation and exclusion reported by the media
may, thus, have stronger effects on these patients. Therefore, compared to patients with mild
COVID-19, patients with severe COVID-19 may have a higher perceived-stigma.

The type of occupation also affects the level of stigma. The perceived-stigma of COVID-19
patients was the lowest among migrant workers and farmers, followed by that among company
employees or freelancers, and was highest among students. The student group is at a sensitive
phase of individual physical and mental development. Once the illness spreads among class-
mates, the other classmates and teachers are readily isolated; this instils the fear that the illness
will affect employment prospects and social communication. Further, the state of psychologi-
cal and emotional instability among students and weakens their ability to bear the mental
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trauma. Once they are excluded or isolated, they are more likely to experience negative emo-
tions [38]. Therefore, it is necessary to strengthen the regular mental health assessment of the
student group among COVID-19 patients, with a focus on early psychological intervention.

The results also show that divorced, widowed, or unmarried COVID-19 patients experience
more perceived-stigma. This is related to the lack of spousal care, loss of emotional support,
lack of people to talk to, insufficient family support, and stronger stigma experience. Married
patients, on the other hand, have a complete family structure providing more care, which
results in the patient being happier, actively facing the disease, and experiencing reduced
degree of stigma. Moreover, Mukerji et al. studied the stigma characteristics of patients with
tuberculosis and found that the loss of marital prospects was the commonly reported concern
among younger, unmarried participants. And their marriage had been called off once their
family found out they were sick [39].

Person et al. [40] investigated the stigma of patients during SARS in China in 2003 and
believed that stigma appeared during the outbreak. The COVID-19 outbreak is similar to that
of SARS. At the first signs of an outbreak, strategies to eliminate or reduce stigma should begin
simultaneously [41, 42]. Choosing to conduct evaluation and intervention at the first contact
with the patients can reduce adverse effects caused by stigma. At the national and government
levels, having better social support can reduce the stigma level of patients [43, 44]. During the
outbreak of the COVID-19 epidemic, China introduced a policy of free screening and free
treatment of new coronavirus-related pneumonia for its citizens, which reduced the financial
burden for patients. In addition to increasing the rate of consultation for patients, it also
reduced the financial burdens of COVID-19 patients with pneumonia. At the social level, in
addition to the scientific popularisation of the spread of COVID-19 among the public and
implementation of personal protective measures during the epidemic, government personnel
and news media should also popularise the curability of COVID-19 and reduce the risk of
unnecessary isolation, disgust, and stigma for COVID-19 patients. Medical and health institu-
tions should perform regular mental health follow-ups (including assessment of stigma level)
for recovered COVID-19 patients after discharge [45].

This study is the first to quantitatively describe the perceived-stigma level of COVID-19
patients in the early stage. The population investigated was from the centre of the epidemic in
China, which could reflect the perceived-stigma towards COVID-19 patients to a certain
extent. However, there are several limitations in our study: (1) The sample size was not large
and the scope of the investigation was limited. (2) The study investigated patients’ perceived-
stigma levels during the hospitalisation period only. (3) The SIS was only used to assess stigma
among HIV/AIDS and cancer patients. (4) The research was a cross-sectional study, lack of
control group and follow-up results. (5) The study used convenience sampling. Hence, there
may be potential bias for the accuracy of the results. Nonetheless, historically, infectious dis-
eases have faced the most powerful stigma among public health concerns, and the study still
sought to expose the degree of discrimination and prejudice suffered by those infected in the
early stages of the epidemic. Future research with larger sample sizes in design is necessary to
understand the underlying adaptations and to better evaluate the individual variability.

Conclusions

The overall perceived-stigma level of COVID-19 patients in the early stage of the epidemic is
at a moderate to severe level. Age, marital status, occupation, and disease severity may affect
the perceived-stigma level of patients. Patients who are young, unmarried, and severely ill have
a higher level of perceived-stigma. Age is an independent factor that affects the perceived-
stigma level of COVID-19 patients. Further, it is necessary for psychiatric organizations and
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other medical organizations collaborate with each other and develop clinical consensus guide-
lines to reduce the perceived-stigma level of COVID-19 patients.
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Acknowledgments

We are very thankful to everyone (including healthcare workers, patients etc.) from all over
the world, who work hard to fight against the epidemic.

Author Contributions

Conceptualization: Bihua Lin, Guiqin Zhong, Yanjuan Lin.
Data curation: Bihua Lin, Guiqin Zhong.

Formal analysis: Zeyan Liang.

Methodology: Zeyan Liang.

Writing - original draft: Bihua Lin, Guiqin Zhong, Zeyan Liang.

Writing - review & editing: Jianying Huang, Xiaofang Wang, Yanjuan Lin.

References

1. ZhuN, Zhang D, Wang W, Li X, Yang B, Song J, et al. A Novel Coronavirus from Patients with Pneumo-
nia in China, 2019. The New England journal of medicine. 2020; 382(8):727-33. Epub 2020/01/25.
https://doi.org/10.1056/NEJM0a2001017 PMID: 31978945.

2. LiW,YangY, LiuZH, Zhao YJ, Zhang Q, Zhang L, et al. Progression of Mental Health Services during
the COVID-19 Outbreak in China. International journal of biological sciences. 2020; 16(10):1732-8.
Epub 2020/04/01. https://doi.org/10.7150/ijbs.45120 PMID: 32226291.

3. Viruses CSGotlCoTo. The species Severe acute respiratory syndrome-related coronavirus: classifying
2019-nCoV and naming it SARS-CoV-2. Nature microbiology. 2020; 5(4):536—44. Epub 2020/03/04.
https://doi.org/10.1038/s41564-020-0695-z PMID: 32123347.

4. Munster VJ, Koopmans M, van Doremalen N, van Riel D, de Wit E. A Novel Coronavirus Emerging in
China—Key Questions for Impact Assessment. The New England journal of medicine. 2020; 382(8):
692—4. Epub 2020/01/25. https://doi.org/10.1056/NEJMp2000929 PMID: 31978293.

5. HuangC,WangY,LiX, RenL, Zhao J, Hu Y, et al. Clinical features of patients infected with 2019 novel
coronavirus in Wuhan, China. Lancet (London, England). 2020; 395(10223):497-506. Epub 2020/01/
28. https://doi.org/10.1016/s0140-6736(20)30183-5 PMID: 31986264.

6. WHO Director-General’s opening remarks at the media briefing on COVID-19. https://wwwwhoint/dg/
speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19—11-
march-2020. 2020.

7. WangC, PanR,Wan X, TanY, Xu L, McIntyre RS, et al. A longitudinal study on the mental health of
general population during the COVID-19 epidemic in China. Brain, behavior, and immunity. 2020;
87:40-8. Epub 2020/04/17. https://doi.org/10.1016/j.bbi.2020.04.028 PMID: 32298802.

8. WHO Global, Clinical management of severe acute respiratory infection when novel coronavirus
(nCoV) infection is suspected: Interim guidance. WHO/2019-nCoV/Clinical/20201. 2020.

PLOS ONE | https://doi.org/10.1371/journal.pone.0258042 October 1, 2021 8/10


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0258042.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0258042.s002
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0258042.s003
https://doi.org/10.1056/NEJMoa2001017
http://www.ncbi.nlm.nih.gov/pubmed/31978945
https://doi.org/10.7150/ijbs.45120
http://www.ncbi.nlm.nih.gov/pubmed/32226291
https://doi.org/10.1038/s41564-020-0695-z
http://www.ncbi.nlm.nih.gov/pubmed/32123347
https://doi.org/10.1056/NEJMp2000929
http://www.ncbi.nlm.nih.gov/pubmed/31978293
https://doi.org/10.1016/s0140-6736%2820%2930183-5
http://www.ncbi.nlm.nih.gov/pubmed/31986264
https://wwwwhoint/dg/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-1911-march-2020
https://wwwwhoint/dg/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-1911-march-2020
https://wwwwhoint/dg/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-1911-march-2020
https://doi.org/10.1016/j.bbi.2020.04.028
http://www.ncbi.nlm.nih.gov/pubmed/32298802
https://doi.org/10.1371/journal.pone.0258042

PLOS ONE

Perceived-stigma of COVID-19 patients

10.

11.

12

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

Li Q, Guan X, Wu P, Wang X, Zhou L, Tong Y, et al. Early Transmission Dynamics in Wuhan, China, of
Novel Coronavirus-Infected Pneumonia. The New England journal of medicine. 2020; 382(13):1199—
207. Epub 2020/01/30. https://doi.org/10.1056/NEJM0a2001316 PMID: 31995857.

Berger ZD, Evans NG, Phelan AL, Silverman RD. Covid-19: control measures must be equitable and
inclusive. BMJ (Clinical research ed). 2020; 368:m1141. Epub 2020/03/22. https://doi.org/10.1136/bmj.
m1141 PMID: 32198146.

Xu XW, Wu XX, Jiang XG, Xu KJ, Ying LJ, Ma CL, et al. Clinical findings in a group of patients infected
with the 2019 novel coronavirus (SARS-Cov-2) outside of Wuhan, China: retrospective case series.
BMJ (Clinical research ed). 2020; 368:m606. Epub 2020/02/23. https://doi.org/10.1136/bmj.m606
PMID: 32075786.

Bruns DP, Kraguljac NV, Bruns TR. COVID-19: Facts, Cultural Considerations, and Risk of Stigmatiza-
tion. Journal of transcultural nursing: official journal of the Transcultural Nursing Society. 2020; 31(4):
326-32. Epub 2020/04/23. https://doi.org/10.1177/1043659620917724 PMID: 32316872.

Kaufman KR, Petkova E, Bhui KS, Schulze TG. A global needs assessment in times of a global crisis:
world psychiatry response to the COVID-19 pandemic. BJPsych open. 2020; 6(3):e48. Epub 2020/04/
07. https://doi.org/10.1192/bjo.2020.25 PMID: 32250235.

Eaton LA, Kalichman SC. Social and behavioral health responses to COVID-19: lessons learned from
four decades of an HIV pandemic. Journal of behavioral medicine. 2020; 43(3):341-5. Epub 2020/04/
26. https://doi.org/10.1007/s10865-020-00157-y PMID: 32333185.

Javed B, Sarwer A, Soto EB, Mashwani ZU. Impact of SARS-CoV-2 (Coronavirus) Pandemic on Public
Mental Health. Frontiers in public health. 2020; 8:292. Epub 2020/07/14. https://doi.org/10.3389/fpubh.
2020.00292 PMID: 32656175.

Devi S. Stigma, politics, and an epidemic: HIV in the Philippines. Lancet (London, England). 2019; 394
(10215):2139-40. Epub 2019/12/05. https://doi.org/10.1016/s0140-6736(19)32939-3 PMID: 31796218.

Mak WW, Mo PK, Cheung RY, Woo J, Cheung FM, Lee D. Comparative stigma of HIV/AIDS, SARS,
and tuberculosis in Hong Kong. Social science & medicine (1982). 2006; 63(7):1912—-22. Epub 2006/
06/13. https://doi.org/10.1016/j.socscimed.2006.04.016 PMID: 16766106.

Bagcchi S. Stigma during the COVID-19 pandemic. The Lancet Infectious diseases. 2020; 20(7):782.
Epub 2020/06/28. https://doi.org/10.1016/S1473-3099(20)30498-9 PMID: 32592670.

Tehrani H. Mental Health Stigma Related to novel coronavirus disease (COVID-19) in elderly. Geriatrics
& gerontology international. 2020. Epub 2020/07/09. https://doi.org/10.1111/ggi.13985 PMID: 32639082.

Lee LY, Tung HH, Chen SC, Fu CH. Perceived stigma and depression in initially diagnosed pulmonary
tuberculosis patients. J Clin Nurs. 2017; 26(23—24):4813-21. Epub 2017/04/04. https://doi.org/10.1111/
jocn.13837 PMID: 28370819.

Anthonj C, Nkongolo OT, Schmitz P, Hango JN, Kistemann T. The impact of flooding on people living
with HIV: a case study from the Ohangwena Region, Namibia. Global health action. 2015; 8:26441.
Epub 2015/03/31. https://doi.org/10.3402/gha.v8.26441 PMID: 25813771.

Singh R, Subedi M. COVID-19 and stigma: Social discrimination towards frontline healthcare providers
and COVID-19 recovered patients in Nepal. Asian journal of psychiatry. 2020; 53:102222. Epub 2020/
06/23. https://doi.org/10.1016/j.ajp.2020.102222 PMID: 32570096.

Link BG, Struening EL, Neese-Todd S, Asmussen S, Phelan JC. Stigma as a barrier to recovery: The
consequences of stigma for the self-esteem of people with mental illnesses. Psychiatric services
(Washington, DC). 2001; 52(12):1621-6. Epub 2001/12/01. https://doi.org/10.1176/appi.ps.52.12.1621
PMID: 11726758.

Corrigan PW, Rao D. On the self-stigma of mental iliness: stages, disclosure, and strategies for change.
Canadian journal of psychiatry Revue canadienne de psychiatrie. 2012; 57(8):464—9. Epub 2012/08/03.
https://doi.org/10.1177/070674371205700804 PMID: 22854028.

Latalova K, Kamaradova D, Prasko J. Perspectives on perceived stigma and self-stigma in adult male
patients with depression. Neuropsychiatric disease and treatment. 2014; 10:1399-405. Epub 2014/08/
13. https://doi.org/10.2147/NDT.S54081 PMID: 25114531.

ShiY,Wang S, Ying J, Zhang M, Liu P, Zhang H, et al. Correlates of perceived stigma for people living
with epilepsy: A meta-analysis. Epilepsy & behavior: E&B. 2017; 70(Pt A):198—203. Epub 2017/04/22.
https://doi.org/10.1016/j.yebeh.2017.02.022 PMID: 28431368.

National Health Commission of the People’s Republic of China. Covid-19 Diagnosis and Treatment Pro-
tocol (trial version 7) http://www.nhc.gov.cn/yzygj/s7653p/202003/
46c9294a7dfe4cef80dc7f5912eb1989.shtml. 2020.

Fife BL, Wright ER. The dimensionality of stigma: a comparison of its impact on the self of persons with
HIV/AIDS and cancer. Journal of health and social behavior. 2000; 41(1):50-67. Epub 2000/04/06.
PMID: 10750322.

PLOS ONE | https://doi.org/10.1371/journal.pone.0258042 October 1, 2021 9/10


https://doi.org/10.1056/NEJMoa2001316
http://www.ncbi.nlm.nih.gov/pubmed/31995857
https://doi.org/10.1136/bmj.m1141
https://doi.org/10.1136/bmj.m1141
http://www.ncbi.nlm.nih.gov/pubmed/32198146
https://doi.org/10.1136/bmj.m606
http://www.ncbi.nlm.nih.gov/pubmed/32075786
https://doi.org/10.1177/1043659620917724
http://www.ncbi.nlm.nih.gov/pubmed/32316872
https://doi.org/10.1192/bjo.2020.25
http://www.ncbi.nlm.nih.gov/pubmed/32250235
https://doi.org/10.1007/s10865-020-00157-y
http://www.ncbi.nlm.nih.gov/pubmed/32333185
https://doi.org/10.3389/fpubh.2020.00292
https://doi.org/10.3389/fpubh.2020.00292
http://www.ncbi.nlm.nih.gov/pubmed/32656175
https://doi.org/10.1016/s0140-6736%2819%2932939-3
http://www.ncbi.nlm.nih.gov/pubmed/31796218
https://doi.org/10.1016/j.socscimed.2006.04.016
http://www.ncbi.nlm.nih.gov/pubmed/16766106
https://doi.org/10.1016/S1473-3099%2820%2930498-9
http://www.ncbi.nlm.nih.gov/pubmed/32592670
https://doi.org/10.1111/ggi.13985
http://www.ncbi.nlm.nih.gov/pubmed/32639082
https://doi.org/10.1111/jocn.13837
https://doi.org/10.1111/jocn.13837
http://www.ncbi.nlm.nih.gov/pubmed/28370819
https://doi.org/10.3402/gha.v8.26441
http://www.ncbi.nlm.nih.gov/pubmed/25813771
https://doi.org/10.1016/j.ajp.2020.102222
http://www.ncbi.nlm.nih.gov/pubmed/32570096
https://doi.org/10.1176/appi.ps.52.12.1621
http://www.ncbi.nlm.nih.gov/pubmed/11726753
https://doi.org/10.1177/070674371205700804
http://www.ncbi.nlm.nih.gov/pubmed/22854028
https://doi.org/10.2147/NDT.S54081
http://www.ncbi.nlm.nih.gov/pubmed/25114531
https://doi.org/10.1016/j.yebeh.2017.02.022
http://www.ncbi.nlm.nih.gov/pubmed/28431368
http://www.nhc.gov.cn/yzygj/s7653p/202003/46c9294a7dfe4cef80dc7f5912eb1989.shtml
http://www.nhc.gov.cn/yzygj/s7653p/202003/46c9294a7dfe4cef80dc7f5912eb1989.shtml
http://www.ncbi.nlm.nih.gov/pubmed/10750322
https://doi.org/10.1371/journal.pone.0258042

PLOS ONE

Perceived-stigma of COVID-19 patients

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

4,

42,

43.

44,

45.

Pan AW, Chung L, Fife BL, Hsiung PC. Evaluation of the psychometrics of the Social Impact Scale: a
measure of stigmatization. International journal of rehabilitation research Internationale Zeitschrift fur
Rehabilitationsforschung Revue internationale de recherches de readaptation. 2007; 30(3):235-8.
Epub 2007/09/01. https://doi.org/10.1097/MRR.0b013e32829fb3db PMID: 17762770.

Lee S, ChanLY, Chau AM, Kwok KP, Kleinman A. The experience of SARS-related stigma at Amoy
Gardens. Social science & medicine (1982). 2005; 61(9):2038—46. Epub 2005/05/26. https://doi.org/10.
1016/j.socscimed.2005.04.010 PMID: 15913861.

Troyer EA, Kohn JN, Hong S. Are we facing a crashing wave of neuropsychiatric sequelae of COVID-
19? Neuropsychiatric symptoms and potential immunologic mechanisms. Brain, behavior, and immu-
nity. 2020; 87:34-9. Epub 2020/04/17. https://doi.org/10.1016/j.bbi.2020.04.027 PMID: 32298803.

Villa S, Jaramillo E, Mangioni D, Bandera A, Gori A, Raviglione MC. Stigma at the time of the COVID-19
pandemic. Clinical microbiology and infection: the official publication of the European Society of Clinical
Microbiology and Infectious Diseases. 2020; 26(11):1450—-2. Epub 2020/08/11. https://doi.org/10.1016/
j.cmi.2020.08.001 PMID: 32777361.

Liu JJ, Bao Y, Huang X, Shi J, Lu L. Mental health considerations for children quarantined because of
COVID-19. The Lancet Child & adolescent health. 2020; 4(5):347-9. Epub 2020/04/01. https://doi.org/
10.1016/S2352-4642(20)30096-1 PMID: 32224303.

Ghosh R, Dubey MJ, Chatterjee S, Dubey S. Impact of COVID -19 on children: special focus on the psy-
chosocial aspect. Minerva pediatrica. 2020; 72(3):226—-35. Epub 2020/07/03. https://doi.org/10.23736/
S0026-4946.20.05887-9 PMID: 32613821.

Mehta N, Clement S, Marcus E, Stona AC, Bezborodovs N, Evans-Lacko S, et al. Evidence for effective
interventions to reduce mental health-related stigma and discrimination in the medium and long term:
systematic review. The British journal of psychiatry: the journal of mental science. 2015; 207(5):377-84.
Epub 2015/11/04. https://doi.org/10.1192/bjp.bp.114.151944 PMID: 26527664.

Thornicroft G, Mehta N, Clement S, Evans-Lacko S, Doherty M, Rose D, et al. Evidence for effective
interventions to reduce mental-health-related stigma and discrimination. Lancet (London, England).
2016; 387(10023):1123-32. Epub 2015/09/28. https://doi.org/10.1016/S0140-6736(15)00298-6 PMID:
26410341.

Yuan'Y, Zhao YJ, Zhang QE, Zhang L, Cheung T, Jackson T, et al. COVID-19-related stigma and its
sociodemographic correlates: a comparative study. Globalization and health. 2021; 17(1):54. Epub
2021/05/09. https://doi.org/10.1186/s12992-021-00705-4 PMID: 33962651.

De Los Reyes A, Augenstein TM, Wang M, Thomas SA, Drabick DAG, Burgers DE, et al. The validity of
the multi-informant approach to assessing child and adolescent mental health. Psychological bulletin.
2015; 141(4):858-900. Epub 2015/04/29. https://doi.org/10.1037/a0038498 PMID: 25915035.

Mukeriji R, Turan JM. Exploring Manifestations of TB-Related Stigma Experienced by Women in Kol-
kata, India. Annals of global health. 2018; 84(4):727-35. Epub 2019/02/20. https://doi.org/10.9204/
aogh.2383 PMID: 30779523.

Person B, Sy F, Holton K, Govert B, Liang A. Fear and stigma: the epidemic within the SARS outbreak.
Emerging infectious diseases. 2004; 10(2):358—63. Epub 2004/03/20. https://doi.org/10.3201/eid1002.
030750 PMID: 15030713.

Stop the coronavirus stigma now. Nature. 2020; 580(7802):165. Epub 2020/04/09. https://doi.org/10.
1038/d41586-020-01009-0 PMID: 32265571.

Kuzman MR, Curkovic M, Wasserman D. Principles of mental health care during the COVID-19 pan-
demic. European psychiatry: the journal of the Association of European Psychiatrists. 2020; 63(1):e45.
Epub 2020/05/21. https://doi.org/10.1192/j.eurpsy.2020.54 PMID: 32431255.

Liao Q, Yuan J, Dong M, Yang L, Fielding R, Lam WWT. Public Engagement and Government Respon-
siveness in the Communications About COVID-19 During the Early Epidemic Stage in China: Infode-
miology Study on Social Media Data. Journal of medical Internet research. 2020; 22(5):e18796. Epub
2020/05/16. https://doi.org/10.2196/18796 PMID: 32412414.

DuanT, Jiang H, Deng X, Zhang Q, Wang F. Government Intervention, Risk Perception, and the Adop-
tion of Protective Action Recommendations: Evidence from the COVID-19 Prevention and Control
Experience of China. Int J Environ Res Public Health. 2020; 17(10). Epub 2020/05/18. https://doi.org/
10.3390/ijerph17103387 PMID: 32414013.

SINGH R, Subedi M, Sunar CB, Pant S, Singh B, Shah B, et al. Association of social stigma of COVID-
19 with work satisfaction, burnout and fatigue among health care workers in Nepal. GLOBAL PSYCHIA-
TRY. 2021:-. https://doi.org/10.52095/gp.2021.3838.1027

PLOS ONE | https://doi.org/10.1371/journal.pone.0258042 October 1, 2021 10/10


https://doi.org/10.1097/MRR.0b013e32829fb3db
http://www.ncbi.nlm.nih.gov/pubmed/17762770
https://doi.org/10.1016/j.socscimed.2005.04.010
https://doi.org/10.1016/j.socscimed.2005.04.010
http://www.ncbi.nlm.nih.gov/pubmed/15913861
https://doi.org/10.1016/j.bbi.2020.04.027
http://www.ncbi.nlm.nih.gov/pubmed/32298803
https://doi.org/10.1016/j.cmi.2020.08.001
https://doi.org/10.1016/j.cmi.2020.08.001
http://www.ncbi.nlm.nih.gov/pubmed/32777361
https://doi.org/10.1016/S2352-4642%2820%2930096-1
https://doi.org/10.1016/S2352-4642%2820%2930096-1
http://www.ncbi.nlm.nih.gov/pubmed/32224303
https://doi.org/10.23736/S0026-4946.20.05887-9
https://doi.org/10.23736/S0026-4946.20.05887-9
http://www.ncbi.nlm.nih.gov/pubmed/32613821
https://doi.org/10.1192/bjp.bp.114.151944
http://www.ncbi.nlm.nih.gov/pubmed/26527664
https://doi.org/10.1016/S0140-6736%2815%2900298-6
http://www.ncbi.nlm.nih.gov/pubmed/26410341
https://doi.org/10.1186/s12992-021-00705-4
http://www.ncbi.nlm.nih.gov/pubmed/33962651
https://doi.org/10.1037/a0038498
http://www.ncbi.nlm.nih.gov/pubmed/25915035
https://doi.org/10.9204/aogh.2383
https://doi.org/10.9204/aogh.2383
http://www.ncbi.nlm.nih.gov/pubmed/30779523
https://doi.org/10.3201/eid1002.030750
https://doi.org/10.3201/eid1002.030750
http://www.ncbi.nlm.nih.gov/pubmed/15030713
https://doi.org/10.1038/d41586-020-01009-0
https://doi.org/10.1038/d41586-020-01009-0
http://www.ncbi.nlm.nih.gov/pubmed/32265571
https://doi.org/10.1192/j.eurpsy.2020.54
http://www.ncbi.nlm.nih.gov/pubmed/32431255
https://doi.org/10.2196/18796
http://www.ncbi.nlm.nih.gov/pubmed/32412414
https://doi.org/10.3390/ijerph17103387
https://doi.org/10.3390/ijerph17103387
http://www.ncbi.nlm.nih.gov/pubmed/32414013
https://doi.org/10.52095/gp.2021.3838.1027
https://doi.org/10.1371/journal.pone.0258042

