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Abstract

Background

Despite the potential detrimental consequences for individuals’ health and discrimination
from covid-19 symptoms, the outcomes have received little attention. This study examines
the relationships between having personally experienced discrimination based on the symp-
toms of covid-19 (during the first wave of the pandemic), mental health, and emotional
responses (anger and sadness). It was predicted that covid-19 discrimination would be posi-
tively related to poor mental health and that this relationship would be mediated by the emo-
tions of anger and sadness.

Methods

The study was conducted using an online questionnaire from January to June 2020 (the
Covistress network; including 44 countries). Participants were extracted from the COVIS-
TRESS database (N = 280) with about a half declaring having been discriminated due to
covid-19 symptoms (N = 135). Discriminated participants were compared to non-discrimi-
nated participants using ANOVA. A mediation analysis was conducted to examine the
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indirect effect of emotional responses and the relationships between perceived discrimina-
tion and self-reported mental health.

Results

The results indicated that individuals who experienced discrimination based on the symp-
toms of covid-19 had poorer mental health and experienced more anger and sadness. The
relationship between covid-19 personal discrimination and mental health disappeared when
the emotions of anger and sadness were statistically controlled for. The indirect effects for
both anger and sadness were statistically significant.

Discussion

This study suggests that the covid-19 pandemic may have generated discriminatory behav-
iors toward those suspected of having symptoms and that this is related to poorer mental
health via anger and sadness.

Introduction

A significant body of work reveals that the covid-19 pandemic has negatively impacted the
mental health of populations [1], although there is now some evidence of resilience over time
with a return to normality [2]. While some factors have been identified as having a massive
role on distress during the pandemic (e.g., social isolation, perception of health risks associated
with the virus; [3]), other variables have received little attention as they are likely limited to a
smaller number of individuals. This is the case, for example, for social rejection and discrimi-
nation due to covid-19 symptoms [4,5]. While direct empirical evidence remains scarce, covid
19-related discrimination may occur through relatively well-known mechanisms.

Social rejection and discrimination (i.e., the subjective experience of being rejected and
treated unfairly relative to others, due to membership of a category) has been established as an
important psychological stressor [6]. Perceived discrimination has been found to be associated
with a variety of health issues, such as high blood pressure [7,8], poorer psychological and
physical health [9], low levels of life satisfaction and well-being [10,11], high levels of psycho-
logical distress and depressive symptoms [6,12-14], high levels of obsessive-compulsive symp-
toms [15], poorer cognitive test performance [16], and poor sleep quality [17], to name a few.
Moreover, when discrimination is perceived to be related to individual-specific, uncontrolla-
ble, and persistent characteristics, it can promote feelings of helplessness, hopelessness, and
depressed mood status [18,19].

Covid-19 related discrimination is no exception. When confronted with an individual
showing symptoms consistent with covid-19 (e.g., coughing, blowing nose), the behavioral
immune system promotes behaviors that prevent contact with objects and individuals poten-
tially carrying the threat [20]. This can lead to simply avoiding contact with the individual in
question (e.g., social distancing; [21]), but it can also lead to behaviors of implicit disapproval
(e.g., disparaging looks from others, suspicion) or more explicit disapproval (e.g., verbal
aggression), social rejection, or even physical violence [22]. Such discriminations, going
beyond the simple avoidance of the pathogen threat, have been observed in previous viral out-
breaks, such as severe acute respiratory syndrome (SARS) and Ebola [23-25].
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Previous studies have indicated that covid-19 sufferers have experienced similar responses,
with about one-fifth of the surveyed samples reported having experienced discrimination (e.g.,
22.10% in a US sample, [26]; 18% in an Indian sample, [22]), without including the potential
of under-reporting of such phenomena (respondents preferring not to answer questions
related to such discriminations). Moreover, studies have shown positive relationships between
perceived covid-19 discrimination and various mental health problems. Perceived covid-
19-related discrimination has been found to be positively associated with psychological distress
[27], anxiety and depression [28]. Consequently, understanding and fighting discriminations
based on the symptoms of covid-19 constitutes a health priority [29,30].

In this study, we observed discrimination towards individuals associated with covid-19,
especially those showing symptoms consistent with the disease [29,30]. We examined the rela-
tionship between perceived discrimination based on covid-19 and mental health. In addition,
we explored emotional responses to perceived discrimination as an explanation for this rela-
tionship. Specifically, we examined the extent of how the emotions of anger and sadness were
related to the experience of discrimination and how they could explain the relationship
between perceived discrimination based on covid-19 and mental health.

Experiencing discrimination may be associated with various emotions that impair both
mental health and well-being. Anger is particularly likely when discrimination is perceived as
unfair [31,32]. Using anger to cope with discrimination has been found to negatively impact
general well-being and psychological distress [33]. In addition, anger is positively associated
with a variety of health issues such as high blood pressure [34] and coronary heart disease out-
comes [35]. For its part, sadness constitutes a common emotional response to perceived dis-
crimination [36]. Sadness has also been found to be associated with various mental health
issues (e.g., bipolar disorders, anxiety, psychotic disorders, suicide attempts; [37]).

Therefore, we predict that perceived discrimination based on covid-19 symptoms will be
negatively associated with mental health (i.e., anxiety, stress, burnout, low self-esteem). In
addition, perceived discrimination will be positively associated with anger and sadness. Finally,
we predict that these emotional responses will mediate the relationship between perceived dis-
crimination and low mental health.

Method
Study design

In this study we used an anonymous online computerized questionnaire, accessible via the
COVISTRESS.ORG website. The questionnaire was translated into ten languages. The ques-
tionnaire was hosted by Clermont-Ferrand University Hospital, using REDCap®) software.
To facilitate dissemination, the questionnaire was distributed using different methods (social
networks, radio, television, internet, mailing lists, etc.). Respondents were informed of the pur-
pose of the survey before completing the questionnaire. They were also informed that their
data would be used anonymously for research purposes. The study was approved by the South
East VI Ethics Committee of France (Clinicaltrials.gov NCT04538586). The ethics committee
waived the need for written consent considering that the respondents gave their consent by
answering the questionnaire. Respondents could also withdraw it at any time.

Participants

Participants were extracted from the COVISTRESS database in January 2021 (the questionnaire

was disseminated from January to June 2020; [38]). At the time of the extraction, there were 13429
participants in this database (Mg, = 41.03, SD = 13.97; 60.90% of female). The COVISTRESS ques-
tionnaire was disseminated to the general population in 44 countries. The distribution of responses
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by continent was as follows: Europe 82.8%, America 8.5%, Africa 5,2%, Asia 3.4% (for more details,
[38]) without gender distinction, occupation or disease. As shown in Fig 1, we then extracted the
participants who indicated that they were discriminated based on symptoms consistent with covid-
19 (n = 135; 1%). Finally, we randomly selected 145 participants who did not perceive discrimina-
tion to establish a comparison group. Equivalence analyses of these two groups on several relevant
variables were performed to ensure comparability between the two groups (Table 1). The final sam-
ple size for this study was 280 participants (M,ge = 41.38, SD = 12.59; 73.20% of female).

Material and procedures

The administered survey was a computerized questionnaire hosted on the secure REDCAP®)
platform. It was composed of about 100 questions. The study relied on the answers relating
only to the variables presented.

The main outcome measure was the perceived discrimination, based on symptoms consis-
tent with covid-19. The participants were asked if they had experienced discriminatory reac-
tions from others. If so, they were asked to specify what their perception of discrimination was
based on. Among the possible choices in relation to the symptoms consistent with covid-19 (at
the time of the first covid-19 wave), there were “I coughed”, “I blew my nose”, “I wore a mask”.
If the participants checked any of these boxes, they were considered to have experienced
covid-19-based discrimination. Supplementary questions regarding the type, the perceived
impact and the context of discrimination were available, and participants could select the
answers of their choice (Table 2).

Furthermore, emotional responses were assessed using two visual analog scales (VAS), one
for anger and one for sadness. Ranging from 0 (minimum) to 100 (maximum), these scales
allowed participants to express to what extent they felt angry (100, vs. peaceful, 0) or sad (100,

Answered the COVISTRESS questionnaire
n=13429 respondents from 44 countries

/\

Not a victim of
Victims of discrimination, n =
discrimination, 9000
n =537 Missing values, n =
3892
Covid-19 based Random selection of

Other forms of
discrimination, n = 223
Missing values, n =
179

discrimination, n = 135 participants, n = 145

Fig 1. Flow chart. Recruitment characteristics of the study cohort.

https://doi.org/10.1371/journal.pone.0279180.9001
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Table 1. Mean values (and standard deviations) for the main participants’ characteristics between the two groups (no- vs. discrimination).

Variable Discrimination = yes (n = 135) Discrimination = no (n = 145) p-value
Sex (M/F Ratio) 29/77 34/107 0,75
Age 39.53 (12.2) 41.22 (12.9) 0,27
Occupation 0,76
. Student 7% 8%

. Looking for a job 8% 11%

. Executive and superior 31% 33%

. Intermediary 35% 29%

. Merchant, business 9% 6%

. Retiree 4% 5%

. Worker 6% 8%

. Farmer 1% --

Education 0,84
. PhD or other Master+ 9% 12%

. High school graduates 14% 12%

. Lst to 2nd university yr 39% 40%

. 5th yr university level (M2, MDE, DHS or DHAS) 30% 25%

. Youth training / BTEC 8% 10%

.GCSE or under 1% 1%

Marital status 0,69
. Single 29% 29%

. Widowed 2% 1%

. Cohabitation 15% 9%

. Married 33% 40%

. Other 22% 20%

Number of children 1.11(1.2) 1.23(1.3) 0,43
Smoking (cigarettes per day) 2.82 (6.0) 2.89 (5.7) 0,93
Alcohol consumption (drinks a week) 5.93 (6.3) 6.82 (6.1) 0,27
Cannabis consumption (joints a week) 0.41 (2.4) 0.49 (2.2) 0,80
Contact with covid-19 (0 = no; 1 = yes) 0.12
.No 15,60% 21.9%

. Yes 25.9% 16.8%

.Idon’t know 58.5% 61.3%

Antidepressant use (0 = no; 1 = yes) < 0.05
.No 85.9% 93.1%

. Yes 14.1% 6.9%

https://doi.org/10.1371/journal.pone.0279180.t001

vs. joyful, 0). Such scales are validated tools commonly used in daily practice to assess emo-
tions and mental health [39,40]. Mental health was the third outcome measure using VAS
relating to stress at home; stress at work; fatigue; burnout; and self-esteem (six items, Cron-
bach’s o = .77). Finally, secondary outcomes were socio-demographic (age, gender, occupa-
tion, education, marital status, number of children) and various consumption variables
(smoking, alcohol and cannabis use and antidepressant treatment).

Statistical analyses

Data were expressed in number and percentage for categorical variables and as

mean = standard deviation (SD) for quantitative variables. Statistics were computed using
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Table 2. Frequencies concerning type of discrimination, perceived impact and the context of discrimination (dis-
crimination group only).

Type of discrimination %

Disparaging looks from others 82.2
Imposed isolation 11.9
Verbal aggression (insults) 23.0
Physical assault (hitting) 0.0
Perceived impact %

I ignored it and it didn’t affect me 45.9
I pretended to ignore it but it affected me 32.6
It affected me moderately 252
It affected me strongly 8.9
Context of discrimination %

At work 25.2
At the hospital or place of care 8.9
My home 5.2
In the street 452
Public transportation 8.9
Supermarket/shopping 48.1
Other public place 11.9

https://doi.org/10.1371/journal.pone.0279180.t002

Jamovi software (Version 2.3.3) and SPSS 25 (Version 25). Comparisons between categorical
variables were accomplished using Chi2 (x*) and contingency tables. Comparisons between
quantitative variables, such as age, number of children, smoking, alcohol, and cannabis con-
sumption, were executed using ANOVA (Table 1). Comparisons between mental health and
emotional responses were executed using ANCOVA with antidepressant use as a covariate
(Table 3 and Fig 2). A Pearson’s r test was carried out to investigate the correlation between
emotional responses and mental health. Finally, a mediation analysis was conducted using
Process 3.5 for SPSS (95% CI; Number of bootstrap samples = 5000) to examine the indirect
effect of emotional responses in the relationship between perceived discrimination and self-
reported mental health (Table 4 and Fig 3). As before, antidepressant use was added as a
covariate.

Results

Matching people that perceived discrimination with those that did not have
perceived discrimination

We checked that there were no differences between our two groups using several controlled
variables (Table 1). The only difference between the two groups was the use of antidepressants,
which was significantly higher in the group that perceived discrimination. Therefore, this vari-
able was systematically added as a covariate in the statistical analyses comparing the two
groups.

Type of discrimination, perceived impact, and the context of
discrimination
Most of the discriminated individuals reported having been subjected to derogatory looks

from others. One in four had been verbally insulted and one in eight had been placed in isola-
tion solely because of a symptom (Table 2). Regarding the perceived impact, 45.9% said they
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Table 3. Marginal mean estimates (and standard deviations) for both mental health and emotional responses, within both no- and discrimination groups, when
depression medication is controlled for (analysis of covariance).

Discrimination = yes (n = 135) Discrimination = no (n = 145) F Etazp

Poor mental health 59.3 (20.9) 49.8 (21.1) 9.02** 0.05

« Stress at home 55.8 (32.3) 45.6 (34.1) 5.08* 0.02

« Stress at work 63.1 (35.4) 54.9 (37.2) 3.40 0.01

« Fatigue 65.8 (29.5) 56.1 (31.0) 5.49* 0.02

« Anxiety 60.7 (28.1) 53.7 (32.5) 2.80 0.01

« Burnout 51.9 (33.7) 38.4 (30.7) 9.76** 0.04

« Self-esteem 45.1 (27.4) 55.4 (27.8) 6.12* 0.03
Emotional responses

Anger 67.5 (24.3) 56.2 (28.8) 9.05** 0.04

Sadness 61.7 (27.0) 52.8 (26.1) 5.54* 0.03

Note: ** p < .01,
*p <.05.

https://doi.org/10.1371/journal.pone.0279180.t003

ignored discrimination and were not affected. One in four said they were affected moderately,
8.9% strongly, and 32.6% pretended to ignore the discrimination but said they were affected.
The contexts are varied: 48.1% say they were discriminated against in the supermarket while
shopping, 45.2% in the street, and 25.2% at work. No such patterns were reported by members
of the non-discrimination group.

Covid 19-based discrimination impacts on self-reported mental health and
on emotional responses

An ANCOVA (controlling for antidepressant use) on the composite scores of mental health
revealed a significant main effect of perceived discrimination (Table 3). Participants who expe-
rienced discrimination reported poorer mental health (M = 60.8) than those who did not

(M =51.4). The analysis for each symptom taken separately revealed significant effects for
stress at home, fatigue, burnout, and self-esteem.

Similar analyses on the scores of anger and sadness also revealed significant main effects of
perceived discrimination. Those who experienced discrimination because of covid-19 symp-
toms felt significantly angrier and sadder (respectively, M = 67.5, SD = 24.3 and M = 61.7,

SD = 27.0) than those who did not experience discrimination (respectively, M = 56.2,
SD =28.8 and M = 52.8, SD = 26.1; Table 3 and Fig 2).

Do anger and sadness explain the relationship between perceived
discrimination and mental health?

Firstly, we examined the Pearson correlations between emotional responses and mental health.
While anger and sadness were correlated positively and significantly to each other (r = .51,

p < 0.001), both were significantly related to poor mental health (r = .37, p < 0.001 in the case
of anger, and r = .38, p < 0.001 in the case of sadness). We examined the indirect effect of emo-
tional responses in the relationship between perceived discrimination and self-reported mental
health. As before, antidepressant use was added as a covariate.

Consistent with previous results, the total effect was significant (Table 4). The direct effect
became non-significant when both anger and sadness were statistically controlled for. Both the
indirect effect of anger and sadness were statistically significant, indicating that both mediated
independently the relationship between perceived discrimination and mental health (Fig 3).
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Fig 2. Marginal mean estimates (and confident intervals) for both mental health and emotional responses, within
both no- and discrimination groups.

https://doi.org/10.1371/journal.pone.0279180.g002
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Table 4. Total, direct and indirect effects on the relation between perceived discrimination (X) and mental health
(Y) via emotional responses (i.e. anger and sadness).

b se p-value 95% CI
Total effect of X on Y -9.78 3.34 0.004 -16.39, -3.17
Direct effect of X on Y -5.98 3.17 0.061 -12.25,0.29
Indirect effects:
« Anger -1.80 1.23 -4.72, -0.07
« - Sadness -2.00 1.12 -4.57,-0.23

https://doi.org/10.1371/journal.pone.0279180.t1004

Discussion

When confronted with an individual showing symptoms consistent with covid-19, the behav-
ioral immune system promotes behaviors that prevent contact with objects and individuals
potentially carrying the threat [20]. This can lead to discriminatory attitudes or behaviors
[29,30]. However, such discriminative behaviors tend to be detrimental to the mental health of
the targeted individuals [27,28]. The present research replicates this detrimental effect of per-
ceived discrimination on individuals’ mental health. More precisely, our results show that
covid-19 discrimination seems to be positively related to poor mental health. Although subtle
in their effect sizes [2], stronger levels of stress and fatigue, blatantly higher levels of burnout,
and lower self-esteem are more salient within individuals who did report covid-19 discrimina-
tion than within their non discriminated counterparts.

The present research further explored the detrimental effect of discrimination on mental
health through the investigation of the role of negative emotions in this relationship. As
expected, this relationship appeared to be mediated by the emotions of anger and sadness.
This last result is in line with the literature showing that using anger to cope with discrimina-
tion tends to favor psychological distress [33], and that individuals may commonly respond to
discrimination with both sadness [36] and anger [41].

The present research may have implications for public health strategies. Our results parallel
previous work showing that emotion-focused coping is related to perceived discrimination
and mental health in other social contexts [42,43]. Without taking the place of problem-
focused coping strategies in dealing with psychological consequences of perceived discrimina-
tion (a particularly efficient strategy; [44]), interventions should also aim to improve more pos-
itive emotional coping strategies among discriminated individuals to reduce negative
emotions, and consequently promote mental health. Moreover, previous studies showed the
positive effects of emotional approach coping in the context of various stressors (e.g., breast
cancer, chronic pain; [45,46].

As stated above, emotions are supposed to mediate the link between discrimination on one
hand and mental health issues on the other [33,36,47,48]. One promising line of public health
strategy may emphasize positive emotions which—for example, when “savored”,~try to
enhance positive emotion regulation [49]. Such an enhanced regulation leads to a more func-
tional reappraisal [50] and may, in turn, help in resisting discrimination [47,51,52].

The results of the present study remain constrained by several limitations. This study was
conducted in 44 countries using different languages. It is possible that there were cultural vari-
ations that have not been identified here and may be included when the covistress cohort is of
a sufficient size in each country to enable inclusion. Second, the present research replicated the
effects of covid-19 related discrimination on self-reported mental health. To this end, we used
a composite measure of mental health (i.e., stress at home, stress at work, anxiety, fatigue,
burnout, self-esteem) that displayed good internal consistency. However, it is interesting to
note that no difference was observed between participants who perceived discrimination and

PLOS ONE | https://doi.org/10.1371/journal.pone.0279180 January 4, 2023 9/15


https://doi.org/10.1371/journal.pone.0279180.t004
https://doi.org/10.1371/journal.pone.0279180

PLOS ONE COVID-19 based discrimination and mental health

sadness

-8.91*; CI: -15.94, -1.88 -2.00; CI: -4.57, -0.23

Discrimination — ‘Poor mental health’®

-5.98+; CI: -12.25, 0.29
-9.78**; CI: -16.39, -3.17

-11.30**; CI: -18.45, -4.15 -1.80; CL: -4.72, -0.07

anger

Fig 3. Multiple mediation model: Anger and sadness mediate the relationship between covid-19 based discrimination and
poor mental health. Note: ** p < 0.01, * p < 0.05, " p < 0.10.

https://doi.org/10.1371/journal.pone.0279180.9003

those who did not in terms of stress at work and anxiety. Yet, perceived discrimination related
to covid-19 symptoms is often experienced at work (Table 2), unemployed individuals
experiencing less covid-19 discrimination (as reflected in the greater tendency to burnout
among those who experienced such discrimination; Table 3) and tends to cause anxiety in
individuals experiencing it [28]. Future research will need to investigate the label of "mental
health" to study the differential effects of perceived discrimination on the different facets of
this construct. Future research should also use more relevant physiological responses in the
context of discrimination [7,53]. Third, the discrimination measure used was of the binary
type, therefore not very sensitive, but sufficiently so to detect an effect on mental health and
emotions. It would be relevant to replicate this study with a likert-type scale for example [54].
Furthermore, it is worth noting that, even if no causality can be demonstrated here, the use of
antidepressants was significantly higher in the group that perceived covid-19 discrimination.
This effect should be interpreted with great caution. The findings of this study need to be fur-
ther explored using a longitudinal study design to examine the prospective effect of perceived
discrimination on health and emotional responses. This type of protocol would also facilitate
the examination of the prospective effect of mental health or emotions on perceived discrimi-
nation. Finally, the proportion of individuals reporting discrimination in the COVISTRESS
database seems to be surprisingly weak (135 out of 13429 participants, 1%). The number of
missing data specifically for this question was particularly high (29% of the sample), suggesting
that participants may have been embarrassed to answer questions. Instead, previous research
has shown that about 20% of respondents reported discrimination (in U.S. and Indian sam-
ples; [22]) This surprisingly low proportion in the present study is likely due to underreport-
ing, which is quite frequent in the case of personal social rejection [55,56], but also to a lower
proportion of ethnic minorities in this database. Indeed, previous studies showed that non-
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white participants are more likely to report covid-19 discrimination [22,26,28], as well as
reporting more deleterious consequences on their mental health [28].
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