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A B S T R A C T   

Previous cross-sectional studies showed that COVID-19-related discrimination against healthcare workers was 
linked to depression. However, no study has examined the longitudinal association that allows causal in-
terpretations. This prospective cohort study aimed to examine whether COVID-19-related discrimination at 
baseline is associated with depression and suicidal ideation several months later. Data were collected from 
October 2020 to July 2021. Multivariable logistic regression was performed. Fixed effects models were used to 
control for the effect of hospitals (Level 2 variable). Adjustments also included age, sex, living alone, alcohol 
consumption, exercise, BMI, working hours, comorbidity, and frontline worker status (Level 1 variables). Mul-
tiple sensitivity analyses were conducted to examine if the results substantially changed and were robust to 
unmeasured confounding. Multiple imputation for missing data was conducted via chained equations. As the 
final sample, 2862 healthcare workers without depression at baseline were studied. A total of 269 individuals 
(9.4%) experienced COVID-19-related discrimination. Depression was suggested in 205 participants (7.2%), and 
suicidal ideation in 108 participants (3.8%). In the adjusted models, COVID-19-related discrimination was 
significantly associated with subsequent depression (OR = 2.18, 95% CI = 1.39 to 2.90) and suicidal ideation 
(OR = 2.07, 95% CI = 1.22 to 3.50). Multiple sensitivity analyses verified the results. COVID-19-related 
discrimination results in depression and suicidal ideation in healthcare workers. Interventions to prevent such 
discrimination against healthcare workers, e.g., anti-discrimination campaigns, are crucial during the COVID-19 
pandemic.   
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1. Introduction 

COVID-19 has profoundly impacted the health and well-being of 
people worldwide (Xiong et al., 2020). In addition to the recognized 
threat to physical health and life, there have been growing concerns over 
its role in mental health (Wu et al., 2021). Specifically, healthcare 
workers dealing with COVID-19 patients may experience a devastating 
workload, drug shortage, lack of personal protection equipment, and 
self-isolation (Lai et al., 2020), which may result in unfavorable mental 
health outcomes such as depression and anxiety (Sasaki et al., 2021). 
Indeed, a meta-analysis verified that healthcare workers were more 
likely to experience depression, anxiety, distress, insomnia, and indirect 
traumatization than non-healthcare workers (da Silva and Neto, 2021). 

Previous studies showed that discrimination has deleterious effects 
on mental health. Past reports suggested an increased risk of COVID-19- 
related discrimination among healthcare workers (Bagcchi, 2020; Singh 
and Subedi, 2020). A descriptive study demonstrated that 47% of adults 
wanted to avoid healthcare workers who treat COVID-19 patients 
(Taylor et al., 2020). Another study showed that healthcare workers 
were more likely to experience COVID-19-related bullying (Dye et al., 
2020). 

COVID-19-related discrimination against healthcare workers is 
reportedly linked to poorer mental health (Labrague et al., 2021; Mon-
terrosa-Castro et al., 2020; Narita et al., 2022; Shrestha et al., 2022). 
Specifically, cross-sectional studies showed that depression correlated 
with COVID-19-related discrimination (Campo-Arias et al., 2021; Cor-
reia da Silva et al., 2022; Moro et al., 2022). However, past research 
analyzed cross-sectional data that did not allow causal interpretation. 
No study has examined the prospective association between 
COVID-19-related discrimination and mental health in healthcare 
workers. 

Depression is linked to healthcare workers’ negative professional 
performance, such as absenteeism or presenteeism (Johnston et al., 
2019). Further, negative emotional states due to discrimination might 
adversely affect cognition (Barnes et al., 2012; Zahodne et al., 2020) and 
increase the chances of medical errors (Zhang et al., 2004). These po-
tential negative impacts are specifically pertinent during the pandemic 
considering the devastating workload on healthcare workers (Lai et al., 
2020); thus, prevention is crucial. Evaluating a causal pathway from 
COVID-19-related discrimination to depression may provide potential 
strategies and warrant further exploration, e.g., detailed mechanisms 
can be dissected through causal mediation analysis (VanderWeele, 
2015). 

The objective of the present study was to examine whether COVID- 
19-related discrimination at baseline is associated with depression and 
suicidal ideation several months later. 

2. Material and methods 

2.1. Study design and participants 

This prospective cohort study evaluated a multi-center collaborative 
survey of the National Centers for Advanced Medical and Research. The 
researchers agreed on the questionnaire before conducting the study. 
Written informed consent was obtained from each participant. After 
completing the opt-out process, the study committee anonymized and 
pooled the data. The National Center for Global Health and Medicine 
Institutional Review Board approved the study (NCGM-G-004233). Data 
from two hospitals evaluating the survey for the Patient Health 
Questionnaire-9 (PHQ-9) (Kroenke et al., 2001) were used. All health-
care workers in these hospitals were contacted, and the sample size was 
not calculated. Participants were drawn from survey data for baseline 
(October 2020 to March 2021) and follow-up (June to July 2021). To 
handle potential reverse causation, participants with depression at 
baseline were excluded. 

2.2. Depression and suicidal ideation at follow-up 

The primary outcome was depression. Depression in the past two 
weeks was evaluated using the Japanese version of the PHQ-9 (Mur-
amatsu et al., 2018), a validated depression screener (Kroenke et al., 
2001). Each item was self-reported on four-point response options 
ranging from 0 (not at all) to 3 (nearly every day), with possible total 
scores ranging from 0 to 27. The data showed good internal consistency 
(α = 0.83). A PHQ-9 score of 10 was used as the cut-off point, as rec-
ommended by the validation study (Kroenke et al., 2001). Further, the 
PHQ-9 item 9 was used to evaluate suicidal ideation (Simon et al., 
2013). Scoring 1 or higher in this item constituted suicidal ideation. 

2.3. COVID-19-related discrimination at baseline 

Participants were asked the following questions with a yes/no 
answer option: (1) “Have you or your family ever experienced verbal 
discrimination related to COVID-19?“, (2) “Have you ever perceived 
discrimination related to COVID-19?“. Selecting “yes” for either of these 
items was considered to experience COVID-19-related discrimination. 
These items were used based on past reports (Do Duy et al., 2020; Narita 
et al., 2022). 

2.4. Covariates 

Covariates were studied if they may confound the association of 
COVID-19-related discrimination with depression and suicidal ideation. 
The following variables were used: age, sex (male or female), living 
alone (yes or no), alcohol consumption (< once a week or ≥ once a 
week), exercise (<1 h/week or ≥ 1 h/week), body mass index (BMI), 
working hours (<9 h/day or ≥ 9 h/day), comorbidity (yes or no), and 
frontline worker status (yes or no). For comorbidity, participants were 
asked if they had a history of hypertension, diabetes, chronic lung dis-
eases, heart diseases, cerebrovascular diseases, or cancer. Endorsing 
either of them constituted comorbidity. For frontline worker status, 
participants were asked the following question with a yes/no answer 
option: “Have you ever engaged in COVID-19-related work?“. Partici-
pants were also asked to select a single occupation they spent the most 
time on from the following answer options: (1) administrators, (2) 
physicians, (3) nurses, (4) medical staff other than office workers, (5) 
medical office workers, (6) other office workers, (7) information tech-
nology officers, (8) researchers, (9) janitors or security officers, and (10) 
other jobs. Those who selected “yes” in the first question and either (2), 
(3), or (4) in the second question were regarded as frontline workers. 
Other individuals were considered as second-line workers. 

2.5. Statistical analysis 

Multivariable logistic regression was performed to examine the as-
sociation of COVID-19-related discrimination (exposure) with subse-
quent depression and suicidal ideation (outcomes). Fixed effects models 
were used to account for a clustered data structure (McNeish and Kelley, 
2019). The number of clusters was small in the data (i.e., two hospitals). 
In such data, fixed effects models would safeguard against bias for the 
estimates by controlling for the effect of hospitals (Level 2 variable). In 
contrast, mixed effects models could yield biased estimates (McNeish 
and Kelley, 2019). Adjustments also included age, sex, living alone, 
alcohol consumption, exercise, BMI, working hours, comorbidity, and 
frontline worker status (Level 1 variables). Unadjusted and adjusted 
models were fitted. 

Two sensitivity analyses were conducted. First, the Patient Health 
Questionnaire-8 (PHQ-8) was studied as a continuous variable (Kroenke 
et al., 2009), in which the PHQ-9 item 9 for suicidal ideation was 
removed, given that this item was analyzed as a separate outcome. 
Second, the robustness of the estimates to unmeasured confounding was 
evaluated by E-values (VanderWeele and Ding, 2017). E-values 
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quantified the minimum strength of association on the odds ratio that 
unmeasured confounding would need to have above and beyond the 
covariates mentioned above to explain away the estimates. 

Multiple imputation for missing data was conducted via chained 
equations using the mice R package (van Buuren and 
Groothuis-Oudshoorn, 2011). All variables used in the analysis were 
included creating five imputed data sets. Each imputed dataset was 
analyzed, and the results across imputations were combined using 
Rubin’s rules (Rubin, 1987). 

3. Results 

3.1. Baseline characteristics 

A total of 3310 healthcare workers from two hospitals were enrolled. 
Of these, 448 with depression were excluded. Thus, the remaining 2862 
individuals were analyzed as the final sample. Table 1 summarizes the 
baseline characteristics of individuals at baseline. A total of 269 in-
dividuals (9.4%) experienced COVID-19-related discrimination. 
Seventy-four (2.6%) experienced verbal discrimination against them-
selves or their family, while 250 (8.7%) experienced perceived 
discrimination against themselves. Fifty-six (2.0%) experienced both of 
them. Compared with individuals without COVID-19-related discrimi-
nation, individuals with such discrimination were more likely to be 

female, live alone, drink alcohol once a week or more, exercise 1 h per 
week or more, and work on the frontline. Age, BMI, working hours, and 
comorbidity did not substantially differ between the two groups. Nurses 
were the largest group experiencing COVID-19-related discrimination 
(n = 122, 45.4%), followed by physicians (n = 41, 15.2%). Details of 
occupations are shown in Supplementary Table S1. 

3.2. Association of COVID-19-related discrimination with subsequent 
depression and suicidal ideation 

Among the study sample, 538 (18.8%) for depression and 532 
(18.6%) for suicidal ideation were lost to follow-up. Depression was 
suggested in 205 (7.2%), and suicidal ideation in 108 (3.8%). Table 2 
summarizes the association of COVID-19-related discrimination with 
subsequent depression and suicidal ideation, controlling for the effect of 
hospitals and adjusting for Level 1 covariates. In the adjusted model, 

Table 1 
Baseline characteristics of the study population.  

Variables Overall (n =
2862) 

COVID-19-related 
discrimination 

p 

Yes (n =
269) 

No (n =
2592)  

Age, mean (SD), y 39.5 (12.0) 38.9 
(11.3) 

39.5 (12.1) 0.44 

Sex, no. (%)    0.03 
Male 856 (29.9) 65 (24.2) 791 (30.5)  
Female 2006 (70.1) 204 (75.8) 1801 

(69.5)  
Living alone, no. (%)    0.03 

No 1866 (65.2) 159 (59.1) 1707 
(65.9)  

Yes 996 (34.8) 110 (40.9) 885 (34.1)  
Alcohol consumption, 

no. (%)    
0.03 

Less than once a week 1767 (61.7) 149 (55.4) 1617 
(62.4)  

Once a week or more 1095 (38.3) 120 (44.6) 975 (37.6)  
Exercise, no. (%)    0.02 

Less than 1 h/week 1878 (65.6) 159 (59.1) 1718 
(66.3)  

1 h/week or more 984 (34.4) 110 (40.9) 874 (33.7)  
BMI, mean (SD) 21.8 (3.40) 21.9 

(3.67) 
21.8 (3.37) 0.64 

Working hours, no. (%)    0.10 
Less than 9 h/day 1436 (50.2) 122 (45.4) 1313 

(50.7)  
9 h/day or more 1424 (49.8) 147 (54.6) 1277 

(49.3)  
Missing 2 (0.1) 0 (0) 2 (0.1)  

Comorbidity, no. (%)    0.48 
No 2415 (84.4) 222 (82.5) 2192 

(84.8)  
Yes 439 (15.3) 45 (16.7) 394 (15.2)  
Missing 8 (0.3) 2 (0.7) 6 (0.2)  

Frontline worker status, 
no. (%)    

<0.001 

Second-line worker 1738 (60.7) 134 (49.8) 1603 
(61.8)  

Frontline worker 1120 (39.1) 134 (49.8) 986 (38.0)  
Missing 4 (0.1) 1 (0.4) 3 (0.1)  

Data are Mean ± SD or n (%). 
BMI: body mass index. 

Table 2 
Fixed effects models for the association of COVID-19-related discrimination with 
subsequent depression and suicidal ideation, controlling for the effect of hos-
pitals and adjusting for Level 1 covariates.  

Variables Depression Suicidal ideation 

Unadjusted 
OR (95% CI) 

Adjusted OR 
(95% CI) 

Unadjusted 
OR (95% CI) 

Adjusted OR 
(95% CI) 

COVID-19-related discrimination 
No Reference Reference Reference Reference 
Yes 2.06*** (1.42, 

2.98) 
2.18*** 
(1.49, 3.20) 

1.89* (1.14, 
3.14) 

2.07** 
(1.22, 3.50) 

Age NA 0.98* (0.97, 
0.996) 

NA 0.98* (0.95, 
0.997) 

Sex 
Male NA Reference NA Reference 
Female NA 1.69 (0.98, 

2.92) 
NA 0.87 (0.50, 

1.53) 
Living alone 

No NA Reference NA Reference 
Yes NA 1.26 (0.89, 

1.80) 
NA 1.45 (0.87, 

2.41) 
Alcohol consumption 

Less than 
once a week 

NA Reference NA Reference 

Once a week 
or more 

NA 0.84 (0.62, 
1.13) 

NA 0.78 (0.52, 
1.16) 

Exercise 
Less than 1 
h/week 

NA Reference NA Reference 

1 h/week or 
more 

NA 0.71 (0.50, 
1.00) 

NA 0.73 (0.46, 
1.14) 

BMI NA 1.04 (0.995, 
1.10) 

NA 0.99 (0.92, 
1.05) 

Working hours 
Less than 9 
h/day 

NA Reference NA Reference 

9 h/day or 
more 

NA 0.90 (0.65, 
1.26) 

NA 0.73 (0.49, 
1.08) 

Comorbidity 
No NA Reference NA Reference 
Yes NA 1.10 (0.61, 

1.95) 
NA 1.32 (0.63, 

2.74) 
Frontline worker status 

Second-line 
worker 

NA Reference NA Reference 

Frontline 
worker 

NA 0.67 (0.49, 
0.91) 

NA 0.67 (0.43, 
1.06) 

OR: odds ratio; CI: confidence interval; NA: not applicable; BMI: body mass 
index. 
Adjusted models accounted for hospitals, age, sex, living alone, alcohol con-
sumption, exercise, BMI, working hours, comorbidity, and frontline worker 
status. 
p < 0.05. 
p < 0.01. 
p < 0.001. 
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COVID-19-related discrimination at baseline was significantly associ-
ated with depression (OR = 2.18, 95% CI = 1.39 to 2.90) and suicidal 
ideation (OR = 2.07, 95% CI = 1.22 to 3.50). For both outcomes, similar 
OR was found in unadjusted and adjusted models. 

3.3. Sensitivity analysis: PHQ-8 

Supplementary Table S2 summarizes the association of COVID-19- 
related discrimination at baseline with the PHQ-8 at follow-up, con-
trolling for the effect of hospitals and adjusting for Level 1 covariates. 
The results did not substantially change, i.e., COVID-19-related 
discrimination at baseline was associated with higher PHQ-8 scores at 
follow-up in the adjusted model (β = 1.61, 95% CI = 1.10 to 2.11). 
Similar coefficients were found in both unadjusted and adjusted models. 

3.4. Sensitivity analysis: robustness to unmeasured confounding 

Finally, the robustness to unmeasured confounding was evaluated by 
E-values. The association between depression and COVID-19-related 
discrimination appeared robust to unmeasured confounding (E-value: 
point estimate = 3.78, limit of CI = 2.34). These values mean that un-
measured confounding would need to be associated with depression and 
COVID-19-related discrimination above and beyond the adjusted cova-
riates by an odds ratio of 3.78 to explain away the estimate and 2.34 to 
shift the 95% CI and include the null value. These values were numer-
ically larger than the estimates of all adjusted covariates, as shown in 
Table 2. The findings were similarly verified when examining the 
robustness to unmeasured confounding of the association between 
COVID-19-related discrimination and suicidal ideation (E-value: point 
estimate = 3.56, limit of CI = 1.49). 

4. Discussion 

COVID-19-related discrimination was associated with subsequent 
depression and suicidal ideation. Individuals who already had depres-
sion at baseline were excluded, and participants newly scored above the 
cut-off point of the PHQ-9. This association did not change with the 
inclusion of various covariates. Sensitivity analyses using the PHQ-8 
verified that these findings did not substantially change. Also, sensi-
tivity analysis evaluating E-values demonstrated the robustness to un-
measured confounding. The results were consistent with previous cross- 
sectional studies (Campo-Arias et al., 2021; Correia da Silva et al., 2022; 
Moro et al., 2022). The present study is the first to show that 
COVID-19-related discrimination was associated with subsequent 
depression and suicidal ideation in healthcare workers. 

A previous study using the PHQ-9 suggested the prevalence of 
depression in healthcare workers as 25.1% (Correia da Silva et al., 
2022). In the present study, relatively fewer people scored above the 
cut-off point (7.2%), which may be reasonable considering that we 
excluded participants who had depression at baseline. The trajectory of 
depression in healthcare workers during the COVID-19 pandemic ap-
pears to be highly heterogeneous across regions and countries (Saragih 
et al., 2021); hence, the findings should be cautiously generalized. 

Although the specific mechanism for the pathway from COVID-19- 
related discrimination to depression is unclear, it might be reasonably 
argued by employing a social cognitive model. A previous study 
explained the path from racial discrimination to depression by using a 
social cognitive model (Mikrut et al., 2022). The authors suggested three 
primary dimensions: concerns about rejection and invalidation, social 
vigilance, and mistrust (Mikrut et al., 2022). These findings might not be 
fully utilizable for COVID-19-related discrimination research. On the 
other hand, healthcare workers who experienced such discrimination 
may develop mistrust in society, considering that discrimination is 
reportedly linked to mistrust (Williamson et al., 2019). Exploring these 
dimensions using causal mediation analyses (VanderWeele, 2015) may 
contextualize the harmful effect of COVID-19-related discrimination on 

depression. 
Depression may lead to healthcare workers’ negative professional 

performance, e.g., absenteeism or presenteeism (Johnston et al., 2019). 
Moreover, negative emotional states due to discrimination might impair 
cognition (Barnes et al., 2012; Zahodne et al., 2020), resulting in higher 
chances of medical errors (Zhang et al., 2004). Thus, the findings are 
clinically important in the context of prevention. Three potential stra-
tegies may be suggested. First, an anti-discrimination campaign might 
help decrease the overall level of discrimination (Henderson et al., 2012; 
Thornicroft et al., 2014). Second, healthcare workers with less family 
support may have a higher risk of depression (Correia da Silva et al., 
2022), and providing social support to such individuals may help pre-
vent depression. Third, interventions that focus on coping strategies may 
be recommended, which moderate the debilitating effect of discrimi-
nation on depression (Noh and Kaspar, 2003). 

The strengths of the present study include that the longitudinal data 
may allow causal interpretations, while previous studies used cross- 
sectional data. Data included multiple healthcare centers with a rela-
tively large sample, which provided statistical power to detect signifi-
cant associations. Multiple sensitivity analyses were conducted; the 
results did not substantially change and were robust to unmeasured 
confounding. 

5. Limitations 

The present study includes three limitations. First, participants self- 
reported information including depression and suicidal ideation, which 
may have resulted in social desirability biases, e.g., reluctance to 
disclose the occurrence of these symptoms. Certified psychiatrists’ ex-
aminations would have provided more accurate diagnoses of depression, 
although the PHQ-9 used in this study was a validated measurement. 
Also, the PHQ-9 item 9 was used to evaluate suicidal ideation. While the 
PHQ-9 item 9 is associated with suicide (Simon et al., 2013), a validation 
study suggested that this item may be insufficient for assessing suicidal 
outcomes (Na et al., 2018). A validated scale designed to evaluate sui-
cidal outcomes, such as the Columbia Suicide Severity Rating Scale 
(Posner et al., 2011), should be employed. Second, some potential 
confounders were not adjusted for due to a lack of data. Psychosocial 
factors play an essential role in mental health outcomes (Narita et al., 
2019, 2020, 2021), including suicide (Fedina et al., 2021; Stickley et al., 
2020). For example, neighborhood disruption might be a common cause 
of discrimination and mental health problems, which should be 
controlled for in future studies. Third, the data did not include detailed 
information on COVID-19-related discrimination, e.g., frequency. A 
validated and continuous measurement of discrimination is warranted. 

6. Conclusions 

COVID-19-related discrimination results in depression and suicidal 
ideation in healthcare workers. Interventions to prevent such discrimi-
nation against healthcare workers, e.g., anti-discrimination campaigns, 
are crucial during the COVID-19 pandemic. Future studies should 
employ continuous measurements of discrimination and adjustments for 
psychosocial factors. 
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