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Abstract

Background

Despite abundant data on mental health during the COVID-19 pandemic, 3 important knowl-

edge gaps continue to exist, i.e., 1) studies from low-/middle income countries (LMICs); 2)

studies in the later period of the COVID-19 pandemic; and 3) studies on non-hospitalized

asymptomatic and mild COVID-19 patients. To address the knowledge gaps, we assessed

the prevalence of and the risk factors for mental health symptoms among non-hospitalized

asymptomatic and mild COVID-19 patients in one LMIC (Indonesia) during the later period

of the pandemic.

Methods

This cross-sectional study was conducted in September 2020 in East Java province, Indo-

nesia. Study population consisted of non-hospitalized asymptomatic and mild COVID-19

patients who were diagnosed based on reverse transcriptase-polymerase chain reaction

results from nasopharyngeal swab. Mental health symptoms were evaluated using the

Depression Anxiety Stress Scale-21.

PLOS ONE

PLOS ONE | https://doi.org/10.1371/journal.pone.0270966 July 7, 2022 1 / 17

a1111111111

a1111111111

a1111111111

a1111111111

a1111111111

OPEN ACCESS

Citation: Lusida MAP, Salamah S, Jonatan M,

Wiyogo IO, Asyari CH, Ali ND, et al. (2022)

Prevalence of and risk factors for depression,

anxiety, and stress in non-hospitalized

asymptomatic and mild COVID-19 patients in East

Java province, Indonesia. PLoS ONE 17(7):

e0270966. https://doi.org/10.1371/journal.

pone.0270966

Editor: Peter G. van der Velden, Tilburg University

Tranzo Scientific Centre for Care and Welfare,

NETHERLANDS

Received: June 30, 2021

Accepted: June 21, 2022

Published: July 7, 2022

Peer Review History: PLOS recognizes the

benefits of transparency in the peer review

process; therefore, we enable the publication of

all of the content of peer review and author

responses alongside final, published articles. The

editorial history of this article is available here:

https://doi.org/10.1371/journal.pone.0270966

Copyright: © 2022 Lusida et al. This is an open

access article distributed under the terms of the

Creative Commons Attribution License, which

permits unrestricted use, distribution, and

reproduction in any medium, provided the original

author and source are credited.

https://orcid.org/0000-0002-4815-8929
https://doi.org/10.1371/journal.pone.0270966
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0270966&domain=pdf&date_stamp=2022-07-07
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0270966&domain=pdf&date_stamp=2022-07-07
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0270966&domain=pdf&date_stamp=2022-07-07
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0270966&domain=pdf&date_stamp=2022-07-07
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0270966&domain=pdf&date_stamp=2022-07-07
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0270966&domain=pdf&date_stamp=2022-07-07
https://doi.org/10.1371/journal.pone.0270966
https://doi.org/10.1371/journal.pone.0270966
https://doi.org/10.1371/journal.pone.0270966
http://creativecommons.org/licenses/by/4.0/


Results

From 778 non-hospitalized asymptomatic and mild COVID-19 patients, 608 patients were

included in the analysis. Patients’ median age was 35 years old and 61.2% were male. Of

these, 22 (3.6%) reported symptoms of depression, 87 (14.3%) reported symptoms of anxi-

ety, and 48 (7.9%) reported symptoms of stress. Multivariate logistic regression analysis

showed that females were more likely to report symptoms of stress (adjusted odds ratio

(aOR) = 1.98, p-value = 0.028); healthcare workers were more likely to report symptoms of

depression and anxiety (aOR = 5.57, p-value = 0.002 and aOR = 2.92, p-value = 0.014,

respectively); and those with a recent history of self-quarantine were more likely to report

symptoms of depression and stress (aOR 5.18, p = 0.004 and aOR = 1.86, p = 0.047,

respectively).

Conclusion

The reported prevalence of mental health symptoms, especially depression, was relatively

low among non-hospitalized asymptomatic and mild COVID-19 patients during the later

period of the COVID-19 pandemic in East Java province, Indonesia. In addition, several risk

factors have been identified.

Introduction

Since 11 March 2020, severe acute respiratory syndrome coronavirus-2 that causes coronavirus

disease 2019 (COVID-19) has been classified as a pandemic by the World Health Organization

[1]. Currently, this virus has infected more than 500 million people and cause over 6 million

deaths worldwide [2]. As human-to-human transmission occurs upon close contact with an

infected person via respiratory droplets or aerosols [3], various preventive public health mea-

sures such as quarantine, social distancing, curfews, and lockdowns were implemented to pre-

vent the spread of infection [4].

While these measures were deemed effective in limiting progression of the pandemic, they

were not without consequences. People had to abruptly change their daily routines, working

models, and social interactions. For example, working parents had to also mind their child

(ren) while working from home, all meetings had to be switched from offline to online, busi-

ness and leisure trips had to be cancelled, and physical contact such as handshakes or hugs

were even prohibited. Hence, an increase in the prevalence of individuals with mental health

symptoms was to be expected [5–7].

In the beginning of the COVID-19 pandemic, only little attention was paid to the impact of

the COVID-19 pandemic on mental health [8]; but now, a great number of studies on this

topic have been published. In a recent meta-review of meta-analyses, the prevalence of depres-

sion and anxiety during the COVID-19 pandemic was reported to be 26.93% and 27.77%,

respectively [9]. These values are strikingly higher compared to pre-pandemic era, where the

prevalence was estimated to be 4.4% for depression and 3.6% for anxiety [10]. Additionally,

several risk factors that could adversely affect mental health during the COVID-19 pandemic

have been identified, such as age, gender, educational background, socioeconomic status, mar-

ital status, the presence of children, occupation as healthcare worker (HCW), and a history of

self-quarantine [11–13]. Nevertheless, despite the growing body of scientific literature on men-

tal health during the COVID-19 pandemic, 3 important knowledge gaps exist.
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First, although the COVID-19 pandemic has affected all countries around the globe, its

impact on mental health varies across countries, with mental health symptoms being more

prevalent in low-/middle-income countries (LMICs) compared to high-income countries [14].

Even so, most of the studies that have evaluated the impact of mental health during the

COVID-19 pandemic originated from China, while studies from LMICs are lacking [15–17].

Second, the impact of the COVID-19 pandemic on mental health differs across time periods,

with mental health symptoms being more severe in the beginning of the pandemic and

become significantly milder in the following months [18]. Nonetheless, majority of the studies

that evaluated mental health were conducted in the beginning of the pandemic [16, 18, 19],

which may overestimate the magnitude of mental health problems during the COVID-19 pan-

demic. Third, previous studies have shown that adverse mental health symptoms are more

prevalent among COVID-19 patients compared to the general population or HCWs [12, 14,

16, 20, 21]. Even so, studies assessing mental health during the COVID-19 pandemic rarely

focused on the COVID-19 patients [22]. Among COVID-19 patients, those who are hospital-

ized are at higher risk of having adverse mental health symptoms compared to those who are

not hospitalized [23–25]. This is because most of the hospitalized patients are patients with

severe COVID-19 symptoms [26], and patients with severe COVID-19 symptoms are more

likely to have adverse mental health symptoms than the non-severe one [27, 28]. Nevertheless,

majority of COVID-19 patients are asymptomatic or presented with only mild symptoms that

do not require hospitalization [24, 25, 29–32]. However, data pertaining to the mental health

condition of non-hospitalized asymptomatic and mild COVID-19 patients are lacking [33]. In

addition, no study has explored the risk factors of adverse mental health symptoms in this

group of patients.

Thus, to address the aforementioned knowledge gaps, we conducted a study in Indonesia,

one of the LMICs in Southeast Asia, during the later period of the COVID-19 pandemic, with

non-hospitalized asymptomatic and mild COVID-19 patients as the study population.

Materials and methods

Study design and study population

This cross-sectional study was conducted between 1 and 30 September 2020 in East Java prov-

ince, Indonesia. During this period, the number of cases was the highest in the country since

the beginning of the pandemic [34]. Among 34 provinces in Indonesia, East Java province was

the province with the second highest confirmed cases and the highest mortality rate [35].

The study population consisted of non-hospitalized asymptomatic and mild COVID-19

patients. Respondents were recruited at the Indrapura Emergency Field Hospital, the largest

government-owned quarantine facility in East Java province, Indonesia. To be admitted to this

quarantine facility, patients had to fulfill the following criteria: 1) Tested positive for COVID-

19 on reverse transcriptase-polymerase chain reaction (RT-PCR) test; 2) Asymptomatic or

having mild COVID-19 symptoms; and 3) able to take care of themselves.

To avoid the possible effect of facilitated quarantine on mental health, respondents were

recruited before they underwent quarantine. When the patients came to the registration desk,

those who fulfilled the inclusion criteria were verbally offered to participate in this study by the

registrar. If the patients agreed to participate, they were asked to sign the informed consent

and hand-filled the questionnaire on the spot.

Inclusion criteria for this study were as follows: age� 18 years old, no history of mental ill-

ness, able to read and understand Bahasa Indonesia. History of mental illness among prospec-

tive respondents was ascertained by the registrar by verbally asking them if they had ever been

diagnosed with mental illness or any mental health problems in the past.

PLOS ONE Depression, anxiety, and stress in COVID-19

PLOS ONE | https://doi.org/10.1371/journal.pone.0270966 July 7, 2022 3 / 17

https://doi.org/10.1371/journal.pone.0270966


Ethics approval

This study was conducted in accordance with the guidelines in the Declaration of Helsinki and

was approved by the ethical review board of the Faculty of Medicine, Universitas Airlangga

prior to study initiation (approval number: 201/EC/KEPK/FKUA/2020; approval date: 19

August 2020). All respondents provided written informed consent prior to their inclusion in

the study, and information about the study was given before the consent form was signed.

Details that might disclose the identity of the respondents were omitted.

Research instrument

The research instrument used in this study was a questionnaire requesting data on sociodemo-

graphic characteristics and responses to the Indonesian version of the Depression Anxiety

Stress Scale-21 (DASS-21). Collected sociodemographic data were age, gender, education

background, job status, marital status, number of children, and recent self-quarantine history.

As this study also aimed to explore the possible risk factors of adverse mental health symptoms,

the gathered sociodemographic data were based on literature concerning possible sociodemo-

graphic risk factors associated with mental health symptoms during the COVID-19 pandemic

[20, 21]. However, since we want to avoid low response rate, we restricted the collection of

sociodemographic data to the one that were easily and commonly gathered. DASS-21 is a self-

report instrument for evaluating adverse mental health symptoms, which consists of 21 items

that assess 3 components, namely symptoms of depression, anxiety, and stress. There are 7

questions for each component, and each question is scored on a 4-point Likert-scale, ranging

from 0 (did not apply to me at all / never) to 3 (applied to me very much / almost always). The

final score of each component is calculated by multiplying it by a factor of 2. The minimum

final score is 0, and the maximum score is 42 for each component. Based on the total score of

each component, the responses are categorized as normal, mild, moderate, severe, and

extremely severe [36]. The categorization of each component, including the score range, is pre-

sented in Table 1. The Indonesian version of DASS-21 had been validated previously and

showed good convergence, discriminant validity, and internal consistency (Cronbach’s alpha

of 0.895) [37].

Statistical analysis

Data were analyzed using SPSS Statistic for Windows, version 25.0 (IBM Corp., Armonk, N.

Y., USA). Data normality was evaluated using one-sample Kolmogorov-Smirnov test and was

presented as mean ± standard deviation (SD) for normally distributed data, median [inter-

quartile range (IQR)] for skewed data, and frequency (percentage) for nominal data. To iden-

tify the risk factors for depression, anxiety, and stress, two steps logistic regression analysis was

used. First, univariate regression was used to identify each sociodemographic variable that was

associated with depression, anxiety, and stress. Variables with p-value < 0.25 [38] were then

subjected to multivariate regression using backward selection method. Variables with p-

value < 0.05 from the multivariate regression analysis were considered as independent risk

factors. During the logistic regression analysis, variables with missing data of more than 20%

Table 1. Categorization and score range of DASS-21 [36].

Normal Mild Moderate Severe Extremely severe

Depression 0–9 10–12 13–20 21–27 28–42

Anxiety 0–6 7–9 10–14 15–19 20–42

Stress 0–10 11–18 19–26 27–34 35–42

https://doi.org/10.1371/journal.pone.0270966.t001
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were excluded, and depression, anxiety, and stress variables were re-categorized as dichoto-

mous (normal or not) variables with the cut-off scores as follows: 9 for depression, 6 for anxi-

ety, and 10 for stress [36].

Results

From 778 non-hospitalized asymptomatic and mild COVID-19 patients who came to Indra-

pura Emergency Field Hospital during the study period, 763 participants fulfilled the inclusion

criteria to be enrolled in the study. Of them, 608 patients were included in the analysis (79.7%

response rate) (Fig 1). Sociodemographic characteristics of the study participants are presented

in Table 2.

Fig 1. Flow diagram of study participants.

https://doi.org/10.1371/journal.pone.0270966.g001
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Median [IQR] score for depression was 0 [0–2], 2 [0–4] for anxiety, and 2 [0–6] for stress.

Total score was 4 [0–12]. Of all respondents, 22 (3.6%) reported symptoms of depression, 87

(14.3%) reported symptoms of anxiety, and 48 (7.9%) reported symptoms of stress. Data on

the severity of each component is presented in Table 3.

For regression analysis, all sociodemographic variables from Table 1 were included, except

educational background and family income, as these variables had a high percentage of miss-

ing data. Results of univariate and multivariate regression analysis for depression are presented

in Table 4. Respondents who worked as HCWs and those who had undergone self-quarantine

recently were more likely to report symptoms of depression (Table 4). Table 5 lists the results

of regression analysis for anxiety. Respondents who worked as HCWs were more likely to

report symptoms of anxiety (Table 5). Univariate and multivariate regression for stress are

Table 2. Sociodemographic characteristic of the study participants.

Variables N = 608

Age in years, median [IQR] 35 [27–45]

Gender, n (%)

Male 372 (61.2)

Female 236 (38.8)

Marital status, n (%)

Married 437 (71.9)

Single 162 (26.6)

Divorced 9 (1.5)

Have a child, n (%)

Yes 335 (55.1)

No 273 (44.9)

Educational background, n (%)�

Elementary graduate 16 (3.8)

Junior high graduate 23 (5.4)

Senior high graduate 207 (48.7)

University graduate 179 (42.1)

Job status as a healthcare worker, n (%) 27 (4.4)

Family income per month, n (%)#

< IDR 4.000.000 168 (41.2)

� IDR 4.000.000 240 (58.8)

Had undergone self-quarantine recently, n (%)

Yes 271 (44.6)

No 337 (55.4)

�Missing data on 183 (30.1%) respondents.
#Missing data on 200 (32.9%) respondents.

https://doi.org/10.1371/journal.pone.0270966.t002

Table 3. Mental health severity symptoms distribution of the study participants.

Depression Anxiety Stress

Normal, n (%) 586 (96.4) 521 (85.7) 560 (92.1)

Mild, n (%) 13 (2.1) 25 (4.1) 46 (7.6)

Moderate, n (%) 8 (1.3) 54 (8.9) 2 (0.3)

Severe, n (%) 1 (0.2) 7 (1.2) 0 (0)

Extremely severe, n (%) 0 (0) 1 (0.2) 0 (0)

https://doi.org/10.1371/journal.pone.0270966.t003
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Table 4. Univariate and multivariate logistic regression analysis for depression.

Variables Univariate Multivariate

COR 95%CI p-value AOR 95%CI p-value

Gender

Male (ref) - - -

Female 1.60 0.68–3.76 0.277

Age in years 1.01 0.97–1.04 0.720

Marital status

Married (ref) - - -

Single 1.57 0.65–3.82 0.320

Divorced 0.0 0 0.999

Have a child

No (ref) - - -

Yes 0.98 0.42–2.30 0.977

Job status

Healthcare workers 7.54 2.55–22.30 < 0.001 5.57 1.83–16.95 0.002

Other than healthcare workers (ref) - - - - - -

Had undergone self-quarantine recently

No (ref) - - - - - -

Yes 5.92 1.98–17.72 0.001 5.18 1.71–15.69 0.004

Variables with p-value < 0.25 in univariate analysis were subjected to multivariate analysis. Variables with p-value < 0.05 in multivariate analysis were defined as

independent risk factors. AOR, adjusted odds ratio; COR, crude odds ratio; 95%CI, 95% confidence interval.

https://doi.org/10.1371/journal.pone.0270966.t004

Table 5. Univariate and multivariate logistic regression analysis for anxiety.

Variables Univariate Multivariate

COR 95%CI p-value AOR 95%CI p-value

Gender

Male (ref) - - -

Female 1.57 1.00–2.48 0.052

Age in years 0.99 0.97–1.01 0.550

Marital status

Married (ref) - - -

Single 0.85 0.50–1.45 0.554

Divorced 0.72 0.09–5.82 0.754

Have a child

No (ref) - - -

Yes 1.40 0.88–2.23 0.159

Job status

Healthcare workers 3.22 1.40–7.43 0.006 2.92 1.24–6.88 0.014

Other than healthcare workers (ref) - - - - - -

Had undergone self-quarantine recently

No (ref) - - -

Yes 1.56 0.99–2.46 0.057

Variables with p-value < 0.25 in univariate analysis were subjected to multivariate analysis. Variables with p-value < 0.05 in multivariate analysis were defined as

independent risk factors. AOR, adjusted odds ratio; COR, crude odds ratio; 95%CI, 95% confidence interval.

https://doi.org/10.1371/journal.pone.0270966.t005
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presented in Table 6. Female respondents and those who had undergone self-quarantine were

more likely to report symptoms of stress (Table 6).

Discussion

Our analysis indicates that, in the later period of the COVID-19 pandemic, the prevalence of

depression, anxiety, and stress was 3.6%, 14.3%, and 7.9%, respectively, among non-hospital-

ized asymptomatic and mild COVID-19 patients in the East Java province, Indonesia. Further,

we were able to identify job status as HCWs and recent self-quarantine history to be the risk

factors for depression, while that for anxiety was job status as HCWs, and those for stress were

female gender and recent self-quarantine history.

To the best of our knowledge, there are only 4 studies that evaluate the mental health of

non-hospitalized asymptomatic and/or mild COVID-19 patients to this date [33, 39–41]. Guo

et al (2020) evaluated the mental health symptoms of mild COVID-19 patients in China and

revealed that the prevalence of depression and anxiety were 17.5% and 6.8%, respectively.

Additionally, compared to matched normal individuals, total score for depression and anxiety

were significantly higher in mild COVID-19 patients [39]. In Korea, the prevalence of depres-

sion and anxiety among asymptomatic and mild COVID-19 patients were 10.3–24.3% and

14.9–15.9%, respectively [33, 40]. A study among asymptomatic COVID-19 patients from

India showed that the prevalence of depression, anxiety, and stress were 49.4%, 40.9%, and

75.8%, respectively [41].

There are several possible explanations for such differences in terms of prevalence rates

between this current study and previous studies. First, while our study was done in September

2020, previous studies were done during the initial stage of the pandemic. A recent meta-anal-

ysis of a longitudinal cohort studies showed that the prevalence of adverse mental health

Table 6. Univariate and multivariate logistic regression analysis for stress.

Variables Univariate Multivariate

COR 95%CI p-value AOR 95%CI P-value

Gender

Male (ref) - - - - - -

Female 2.16 1.19–3.92 0.011 1.98 1.08–3.64 0.028

Age in years 1.00 0.97–1.02 0.882

Marital status

Married (ref) - - -

Single 0.92 0.47–1.82 0.808

Divorced 1.44 0.18–11.81 0.737

Have a child

No (ref) - - -

Yes 1.39 0.76–2.56 0.284

Job status

Healthcare workers 3.67 1.40–9.58 0.008

Other than healthcare workers (ref) - - -

Had undergone self-quarantine recently

No (ref) - - - - - -

Yes 2.01 1.10–3.66 0.023 1.86 1.01–3.44 0.047

Variables with p-value < 0.25 in univariate analysis were subjected to multivariate analysis. Variables with p-value < 0.05 in multivariate analysis were defined as

independent risk factors. AOR, adjusted odds ratio; COR, crude odds ratio; 95%CI, 95% confidence interval.

https://doi.org/10.1371/journal.pone.0270966.t006
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symptoms was the highest during March–April 2020 and decreased significantly afterward

[18]. It is because perceived risks on COVID-19 infection and mortality, financial stability,

and lifestyle changes rose sharply in the initial stages of the pandemic and declined in the later

stages, and these factors were positively associated with changes in mental health symptoms

[42]. Second, as the condition of healthcare systems and the government’s response to the pan-

demic differ across countries, the prevalence of depression, anxiety, and stress are likely to be

lower in countries where both are adequate [43, 44]. Third, the instrument used to measure

mental health status in this study is different from those used previously [33, 39, 40], which

would have also contributed to the observed variation. For example, compared to DASS-21,

8-item Patient Health Questionnaire instrument is more likely to classify individuals as having

depression, while 7-item General Anxiety Disorder instrument is more likely to classify indi-

viduals as having anxiety [45]. However, the best instrument to measure depression, anxiety,

and stress remains contentious, and we used the DASS-21 because it can measure depression,

anxiety, and stress with the least number of questions and has already been adapted to Bahasa

Indonesia.

Several studies have evaluated the prevalence of mental health symptoms during the

COVID-19 pandemic in Indonesia using DASS-21. However, all of the studies focused on

either general population [46–48] or healthcare workers [49–53], with none on the asymptom-

atic and/or mild COVID-19 patients. Depending on the study population and data collection

period, the prevalence of depression, anxiety, and stress was 8.5–32.6%, 9.3–44.9%, and 2.4–

31.8%, respectively [46–53]. Other than study period differences that has been discussed in the

paragraph above and the difference in study population, varying prevalence rates may also be

explained by differences in data collection methods used. While previous studies collected the

data using online survey [46–52], we directly approached potential respondents and asked

them to fill in the questionnaire. When collecting data for mental health studies, it has been

reported that respondents provide a more negative response in online surveys than in offline

surveys [54]. We hypothesized that this may be due to the anonymity associated with online

questionnaires, because the respondents believe that their true identity can be fully protected

in online but not in offline surveys. The identity issue might also be associated with societal

stigma and discrimination toward people with mental health problems, especially in Asian

countries, including Indonesia [55–57].

We found that people who worked as HCWs were more likely to report symptoms of

depression and anxiety compared to non-HCWs, a finding not consistent with previous

reports. For example, a study from China showed that the general population was at greater

risk of developing depression and anxiety compared to HCWs [58], and another study from

Italy reported that the general population and frontline HCWs were at similar risk of develop-

ing depression and anxiety [59]. We posit that disparities in healthcare systems across coun-

tries during a pandemic lead to differential impact on the mental health among HCWs [60],

and that they are responsible for the observed differences in results.

The capacity of Indonesia’s healthcare system and infrastructure is far from adequate to

battle the COVID-19 pandemic. Since before the COVID-19 pandemic, there has been a sig-

nificant shortage of HCWs and their distribution is uneven throughout the country [61]. How-

ever, during the COVID-19 pandemic, the shortage of HCWs is aggravated by high mortality

among those treating COVID-19 patients [62, 63], resulting in higher workload and longer

working hours for the remaining personnel, especially when the number of COVID-19

patients continue to increase. Moreover, similar to other countries, there is a lack of personal

protective equipment (PPE) for HCWs on duty in Indonesia, with this shortage being wors-

ened by the panic buying and stockpiling of medical-grade PPE by the public [63, 64]. Other

than that, the number of hospitals, bed capacities, and supporting facilities to treat COVID-19
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patients such as negative pressure wards and ICU rooms are lacking and also not evenly dis-

tributed in Indonesia [61–63]. The lack of facilities putting HCWs in difficult position, where

they have to decide to whom the treatments should be given [65]. The above-mentioned issues

might explain why HCWs in Indonesia are more prone to adverse mental health symptoms

compared to the general population.

In our study, we discovered that women were more likely to report symptoms of stress, and

previous studies, either before [66–69] or during the COVID-19 pandemic [48, 70–72], also

showed that women register higher stress scores and are at greater risk of developing stress.

Gender differences in mental health have been discussed since the 1970s, and women have

been reported to experience distress more frequently and develop more symptoms than men

under identical levels of stress [73]. Several explanations have been proposed for greater stress

susceptibility in women. Biologically, women express higher levels of corticotropin-releasing

factor (CRF) and had more CRF receptors compared to men, and upon its release from the

hypothalamus during a stressful event, CRF activates the hypothalamus-pituitary-adrenal axis

by stimulating adrenocorticotropic hormone (ACTH) to produce cortisol, which is a primary

stress hormone in the body, from the adrenal cortex [74]. Additionally, at identical levels of

ACTH, the female adrenal cortex is more responsive to cortisol production than the male

adrenal cortex [75]. Furthermore, fluctuations in sex hormones, either due to menstrual cycle

or reproductive status, also contribute to stress vulnerability [76]. Psychologically, women

tend to express distress by internalizing problems rather than externalizing them [77]. Apart

from that, as women are the primary caregivers within the household, and they often prioritize

the condition of family members over their own [78, 79]. During the COVID-19 pandemic, it

can be assumed that they may be apprehensive of no one being able to take care of the family if

they are diagnosed with COVID-19 and had to be quarantined or hospitalized.

Interestingly, although mental health problems appear to be more common in women, sui-

cide rates have been noted to be higher in men [80–82]. It can then be argued that mental

health problems are underdiagnosed in men. Several possible explanations have been pro-

posed, and they include: 1) men are less likely to express troubles, discuss sensitive issues, or

solve emotional problems [83]; 2) men are more likely to express the distress by externalizing

problems rather than internalizing them because of the fear of stigma [77]; and 3) men seek

help for mental health care far less often than women as help-seeking behavior is viewed as a

weakness and is contrary to masculine traits [84, 85]. In addition to that, it has also been sug-

gested that there is a measurement bias in the currently available self-report instrument for

mental health [83]. For instance, the experience of stress is different between sexes, where men

feel more depersonalized, while women tend to feel emotionally exhausted [86]. Nevertheless,

available instruments to measure stress do not assess psychological stress as depersonalization

[68]. Thus, although the current study and a great body of evidence support the notion that

women are at higher risk of developing mental health symptoms, we believe that investigations

using structured diagnostic interviews should be done in the future to clarify whether one gen-

der is at higher risk of developing mental health symptoms than the other.

In this study, we also found that people who had undergone self-quarantine recently were

more likely to report symptoms of depression and stress. Since the 14th century, quarantine

has been an important public health measure to reduce incidence and mortality during any

outbreak [87, 88]. However, quarantine negatively affects mental health, and data from previ-

ous outbreaks have described several adverse psychological effects such as depression, anxiety,

stress, low mood, and anger [89]. A recently published meta-analysis revealed a significant

relationship between mass quarantine and mental health during the COVID-19 pandemic

[90], and a multi-center study from 7 middle-income countries in Asia showed that those who

have ever been quarantined during the COVID-19 pandemic were at higher risk of depression,
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anxiety, and stress [11]. Studies from China also demonstrate that people who were quaran-

tined had higher risk of depression, anxiety, and stress. Furthermore, those who were diag-

nosed or suspected of having COVID-19 infection were at even greater risk of depression,

anxiety, and stress compared to uninfected individuals [21, 91].

Nevertheless, the negative effects of quarantine on mental health appears to occur only dur-

ing self-quarantine and not in facilitated quarantine. In the initial stage of the pandemic, Jeong

et al (2020) evaluated the mental health of asymptomatic and mildly symptomatic COVID-19

patients who were admitted to the non-hospital facilities for isolation and monitoring in South

Korea. Mental health status was evaluated twice in that study, i.e., after the 2nd week of quar-

antine and 1 week after the first survey, and they found no significant differences in anxiety or

depression scores [33]. A similar study from South Korea also found that the prevalence of

depression, anxiety, suicidal risk, and stress was constant until the 4th week of quarantine [40].

We have also previously reported that being quarantined in a quarantine facility did not

worsen the mental health status of asymptomatic and mild COVID-19 patients [92]. Some of

the known psychological stressors during quarantine are frustration, boredom, and inadequate

supplies [89], but in a quarantine facility, patients are provided free meals thrice daily, includ-

ing snacks and entertainment facilities. In contrast, people who undergo self-quarantine are

not provided such things by the government, and this might explain these differences in terms

of mental health status.

This study has several important limitations. First, the symptoms of depression, anxiety,

and stress were based on self-reported questionnaire; hence, they may not always concur with

objective assessment by health professionals. Second, the cross-sectional nature of this study

precludes any inference of causality or evaluation of longitudinal changes in mental health

symptoms during the COVID-19 pandemic. Third, socioeconomic status and educational

background were not included in the regression model due to the missing data in more than

30% of the respondents. Fourth, it has been shown that longer quarantine time was associated

with worsen mental health status [90, 93]. However, data regarding the number of days in self-

quarantine were not available for a majority of the respondents because they could not ade-

quately recall relevant details. Fifth, we did not evaluate the mental health prevalence from

other groups, e.g., general population, hospitalized COVID-19 patients, and long COVID-19

patients. Thus, difference in mental health symptoms prevalence between non-hospitalized

asymptomatic and mild COVID-19 patients and other groups could not be seen. Last, data col-

lection for this study was done in September 2020. The situation in that period was different

than when Indonesia became the epicentrum of the COVID-19 pandemic in Asia [94], or in

the recent outbreak of the Omicron variant [95].

Conclusion

To the best of our knowledge, this is the first study to investigate the mental health symptoms

among non-hospitalized asymptomatic and mild COVID-19 patients during the later period

of the COVID-19 pandemic. We report that the prevalence of mental health symptoms, espe-

cially depression, is relatively low among these patients in East Java province, Indonesia.

Despite the low prevalence, our finding showed that HCWs are more vulnerable to depression

and anxiety; females are more vulnerable to stress; and those who had undergone self-quaran-

tine recently are more vulnerable to depression and stress.

Supporting information

S1 Raw data.

(SAV)

PLOS ONE Depression, anxiety, and stress in COVID-19

PLOS ONE | https://doi.org/10.1371/journal.pone.0270966 July 7, 2022 11 / 17

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0270966.s001
https://doi.org/10.1371/journal.pone.0270966


Author Contributions

Conceptualization: Michael Austin Pradipta Lusida, Sovia Salamah, Michael Jonatan, Firas

Farisi Alkaff.

Data curation: Sovia Salamah.

Formal analysis: Sovia Salamah, Abyan Irzaldy, Firas Farisi Alkaff.

Investigation: Michael Austin Pradipta Lusida, Michael Jonatan, Illona Okvita Wiyogo, Clau-

dia Herda Asyari, Nurarifah Destianizar Ali, Jose Asmara, Ria Indah Wahyuningtyas,

Erwin Astha Triyono, Ni Kadek Ratnadewi.

Methodology: Michael Austin Pradipta Lusida, Sovia Salamah, Michael Jonatan.

Project administration: Michael Austin Pradipta Lusida, Michael Jonatan.

Supervision: Erwin Astha Triyono, Ni Kadek Ratnadewi.

Writing – original draft: Michael Austin Pradipta Lusida, Sovia Salamah, Michael Jonatan,

Illona Okvita Wiyogo, Firas Farisi Alkaff.

Writing – review & editing: Claudia Herda Asyari, Nurarifah Destianizar Ali, Jose Asmara,

Ria Indah Wahyuningtyas, Erwin Astha Triyono, Ni Kadek Ratnadewi, Abyan Irzaldy.

References
1. World Health Organization. Rolling updates on coronavirus disease (COVID-19) 2020. Available from:

https://www.who.int/emergencies/diseases/novel-coronavirus-2019/events-as-they-happen.

2. World Health Organization. Weekly epidemiological update on COVID-19–5 April 2022 [updated 5 April

2022]. Available from: https://www.who.int/publications/m/item/weekly-epidemiological-update-on-

covid-19—5-april-2022.

3. Shereen MA, Khan S, Kazmi A, Bashir N, Siddique R. COVID-19 infection: Origin, transmission, and

characteristics of human coronaviruses. J Adv Res. 2020; 24:91–8. Epub 2020/04/08. https://doi.org/

10.1016/j.jare.2020.03.005 PMID: 32257431; PubMed Central PMCID: PMC7113610.

4. Ganesan B, Al-Jumaily A, Fong KNK, Prasad P, Meena SK, Tong RK. Impact of Coronavirus Disease

2019 (COVID-19) Outbreak Quarantine, Isolation, and Lockdown Policies on Mental Health and Sui-

cide. Front Psychiatry. 2021; 12:565190. Epub 2021/05/04. https://doi.org/10.3389/fpsyt.2021.565190

PMID: 33935817; PubMed Central PMCID: PMC8085354.

5. Marazziti D, Stahl SM. The relevance of COVID-19 pandemic to psychiatry. World Psychiatry. 2020; 19

(2):261. Epub 2020/05/13. https://doi.org/10.1002/wps.20764 PMID: 32394565; PubMed Central

PMCID: PMC7215065.

6. Covid- Mental Disorders Collaborators. Global prevalence and burden of depressive and anxiety disor-

ders in 204 countries and territories in 2020 due to the COVID-19 pandemic. Lancet. 2021; 398

(10312):1700–12. Epub 2021/10/12. https://doi.org/10.1016/S0140-6736(21)02143-7 PMID:

34634250; PubMed Central PMCID: PMC8500697 Flaxman holds stock in Agathos, and consults and

advises Janssen, SwissRe, Sanofi, and Merck for Mothers on simulation modeling, outside of the sub-

mitted work. S Nomura reports support from the Ministry of Education, Culture, Sports, Science and

Technology of Japan. All other authors declare no competing interests.

7. Presti G, McHugh L, Gloster A, Karekla M, Hayes SC. The Dynamics of Fear at the Time of Covid-19: A

Contextual Behavioral Science Perspective. Clin Neuropsychiatry. 2020; 17(2):65–71. Epub 2020/04/

01. https://doi.org/10.36131/CN20200206 PMID: 34908970; PubMed Central PMCID: PMC8629087.

8. Tran BX, Ha GH, Nguyen LH, Vu GT, Hoang MT, Le HT, et al. Studies of Novel Coronavirus Disease 19

(COVID-19) Pandemic: A Global Analysis of Literature. International journal of environmental research

and public health. 2020; 17(11). Epub 2020/06/12. https://doi.org/10.3390/ijerph17114095 PMID:

32521776; PubMed Central PMCID: PMC7312200.

9. de Sousa GM, Tavares VDO, de Meiroz Grilo MLP, Coelho MLG, de Lima-Araujo GL, Schuch FB, et al.

Mental Health in COVID-19 Pandemic: A Meta-Review of Prevalence Meta-Analyses. Front Psychol.

2021; 12:703838. Epub 2021/10/09. https://doi.org/10.3389/fpsyg.2021.703838 PMID: 34621212;

PubMed Central PMCID: PMC8490780.

PLOS ONE Depression, anxiety, and stress in COVID-19

PLOS ONE | https://doi.org/10.1371/journal.pone.0270966 July 7, 2022 12 / 17

https://www.who.int/emergencies/diseases/novel-coronavirus-2019/events-as-they-happen
https://www.who.int/publications/m/item/weekly-epidemiological-update-on-covid-195-april-2022
https://www.who.int/publications/m/item/weekly-epidemiological-update-on-covid-195-april-2022
https://doi.org/10.1016/j.jare.2020.03.005
https://doi.org/10.1016/j.jare.2020.03.005
http://www.ncbi.nlm.nih.gov/pubmed/32257431
https://doi.org/10.3389/fpsyt.2021.565190
http://www.ncbi.nlm.nih.gov/pubmed/33935817
https://doi.org/10.1002/wps.20764
http://www.ncbi.nlm.nih.gov/pubmed/32394565
https://doi.org/10.1016/S0140-6736%2821%2902143-7
http://www.ncbi.nlm.nih.gov/pubmed/34634250
https://doi.org/10.36131/CN20200206
http://www.ncbi.nlm.nih.gov/pubmed/34908970
https://doi.org/10.3390/ijerph17114095
http://www.ncbi.nlm.nih.gov/pubmed/32521776
https://doi.org/10.3389/fpsyg.2021.703838
http://www.ncbi.nlm.nih.gov/pubmed/34621212
https://doi.org/10.1371/journal.pone.0270966


10. World Health Organization. Depression and other common mental disorders: global health estimates.

Geneva: World Health Organization, 2017 2017. Report No.: Contract No.: WHO/MSD/MER/2017.2.

11. Wang C, Tee M, Roy AE, Fardin MA, Srichokchatchawan W, Habib HA, et al. The impact of COVID-19

pandemic on physical and mental health of Asians: A study of seven middle-income countries in Asia.

PLoS One. 2021; 16(2):e0246824. Epub 2021/02/12. https://doi.org/10.1371/journal.pone.0246824

PMID: 33571297; PubMed Central PMCID: PMC7877638.

12. Krishnamoorthy Y, Nagarajan R, Saya GK, Menon V. Prevalence of psychological morbidities among

general population, healthcare workers and COVID-19 patients amidst the COVID-19 pandemic: A sys-

tematic review and meta-analysis. Psychiatry Res. 2020; 293:113382. Epub 2020/08/24. https://doi.

org/10.1016/j.psychres.2020.113382 PMID: 32829073; PubMed Central PMCID: PMC7417292.

13. Nagasu M, Muto K, Yamamoto I. Impacts of anxiety and socioeconomic factors on mental health in the

early phases of the COVID-19 pandemic in the general population in Japan: A web-based survey. PLoS

One. 2021; 16(3):e0247705. Epub 2021/03/18. https://doi.org/10.1371/journal.pone.0247705 PMID:

33730044; PubMed Central PMCID: PMC7968643.

14. Dragioti E, Li H, Tsitsas G, Lee KH, Choi J, Kim J, et al. A large-scale meta-analytic atlas of mental

health problems prevalence during the COVID-19 early pandemic. J Med Virol. 2021. Epub 2021/12/28.

https://doi.org/10.1002/jmv.27549 PMID: 34958144

15. Zhang SX, Chen J. Scientific evidence on mental health in key regions under the COVID-19 pandemic

—meta-analytical evidence from Africa, Asia, China, Eastern Europe, Latin America, South Asia,

Southeast Asia, and Spain. Eur J Psychotraumatol. 2021; 12(1):2001192. Epub 2021/12/14. https://doi.

org/10.1080/20008198.2021.2001192 PMID: 34900123; PubMed Central PMCID: PMC8654399.

16. Liu X, Zhu M, Zhang R, Zhang J, Zhang C, Liu P, et al. Public mental health problems during COVID-19

pandemic: a large-scale meta-analysis of the evidence. Transl Psychiatry. 2021; 11(1):384. Epub 2021/

07/11. https://doi.org/10.1038/s41398-021-01501-9 PMID: 34244469; PubMed Central PMCID:

PMC8266633.

17. Cenat JM, Blais-Rochette C, Kokou-Kpolou CK, Noorishad PG, Mukunzi JN, McIntee SE, et al. Preva-

lence of symptoms of depression, anxiety, insomnia, posttraumatic stress disorder, and psychological

distress among populations affected by the COVID-19 pandemic: A systematic review and meta-analy-

sis. Psychiatry Res. 2021; 295:113599. Epub 2020/12/08. https://doi.org/10.1016/j.psychres.2020.

113599 PMID: 33285346; PubMed Central PMCID: PMC7689353.

18. Robinson E, Sutin AR, Daly M, Jones A. A systematic review and meta-analysis of longitudinal cohort

studies comparing mental health before versus during the COVID-19 pandemic in 2020. J Affect Disord.

2022; 296:567–76. Epub 2021/10/04. https://doi.org/10.1016/j.jad.2021.09.098 PMID: 34600966;

PubMed Central PMCID: PMC8578001.

19. Mahmud S, Mohsin M, Dewan MN, Muyeed A. The Global Prevalence of Depression, Anxiety, Stress,

and Insomnia Among General Population During COVID-19 Pandemic: A Systematic Review and

Meta-analysis. Trends in Psychology. 2022. https://doi.org/10.1007/s43076-021-00116-9

20. Gonzalez-Sanguino C, Ausin B, Castellanos MA, Saiz J, Lopez-Gomez A, Ugidos C, et al. Mental

health consequences during the initial stage of the 2020 Coronavirus pandemic (COVID-19) in Spain.

Brain, behavior, and immunity. 2020; 87:172–6. Epub 2020/05/15. https://doi.org/10.1016/j.bbi.2020.

05.040 PMID: 32405150; PubMed Central PMCID: PMC7219372.

21. Shi L, Lu ZA, Que JY, Huang XL, Liu L, Ran MS, et al. Prevalence of and Risk Factors Associated With

Mental Health Symptoms Among the General Population in China During the Coronavirus Disease

2019 Pandemic. JAMA Netw Open. 2020; 3(7):e2014053. Epub 2020/07/02. https://doi.org/10.1001/

jamanetworkopen.2020.14053 PMID: 32609353; PubMed Central PMCID: PMC7330717.

22. Ngasa SN, Tchouda LAS, Abanda C, Ngasa NC, Sanji EW, Dingana TN, et al. Prevalence and factors

associated with anxiety and depression amongst hospitalised COVID-19 patients in Laquintinie Hospital

Douala, Cameroon. PLoS One. 2021; 16(12):e0260819. Epub 2021/12/03. https://doi.org/10.1371/

journal.pone.0260819 PMID: 34855877; PubMed Central PMCID: PMC8638855.

23. Sahan E, Unal SM, Kirpinar I. Can we predict who will be more anxious and depressed in the COVID-19

ward? J Psychosom Res. 2021; 140:110302. Epub 2020/12/03. https://doi.org/10.1016/j.jpsychores.

2020.110302 PMID: 33264750; PubMed Central PMCID: PMC7683951.

24. Xie Y, Xu E, Al-Aly Z. Risks of mental health outcomes in people with covid-19: cohort study. BMJ.

2022; 376:e068993. https://doi.org/10.1136/bmj-2021-068993 PMID: 35172971
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