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Objective This study investigated the association between ability to rest at home in times of coronavirus disease 2019 (COVID-19)
symptom manifestation and depressive symptoms.

Methods The 2020 Korea Community Health Survey data were used. The presence of depressive symptoms was determined using the
Patient Health Questionnaire-9. The relationship between depressive symptoms and ability to rest at home was examined using logistic
regression analysis. Additional analysis was performed on the reasons for the inability to stay at home.

Results Depressive symptoms were more common in participants who could not rest at home if symptoms manifested (4.1%) than
those who could rest at home (2.7%). Participants who could not rest at home (OR 1.53, 95% CI 1.34-1.74) were more likely to have de-
pressive symptoms, particularly when they had to report to work (OR 1.50, 95% CI 1.30-1.74) or purchase daily necessities (OR 2.40, 95%
CI 1.15-5.03).

Conclusion Inability to rest at home in the case of COVID-19 symptom manifestation was associated with depressive symptoms. The
findings suggest the need to address the identified vulnerable groups to mitigate the mental health consequences of the pandemic.

Keywords COVID-19; Depression; Rest; Symptom.

INTRODUCTION

The novel coronavirus disease 2019 (COVID-19) has been
declared a pandemic by the World Health Organization (WHO)
in March 2020. Owing to the rapid spread of the disease world-
wide, the number of infected individuals and related deaths
is continuously rising drastically.' The devastation of the CO-
VID-19 pandemic has inevitably affected the lives and health
of numerous people, including various mental health prob-
lems.? Increases in the prevalence of psychological disorders
during a pandemic are common; studies estimated that up to
one-half of the population is vulnerable to experience such
disorders.! Likewise, mental health deterioration and depres-
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sion due to the COVID-19 outbreak have been reported in
many countries.” Similar tendencies are shown in South Ko-
rea as many residents report higher levels of depression, anxi-
ety stress, and psychosis risk than before the pandemic.* More-
over, Korea has an exceptionally high suicide rate, which is
associated with depression. Therefore, identifying the risk
factors for depression and implementing appropriate preven-
tive measures during the pandemic is essential.’

Given that exposure to persistent risk and the uncertainty
of infectious diseases can escalate risk of depression, the abil-
ity to stay at home and rest under times of COVID-19 symp-
tom manifestation may be a relevant factor to investigate.® Psy-
chological responses to pandemic outbreaks may be a result
of various factors, including disruptions in daily routines, so-
cial isolation, deficiencies in daily necessities, school closures,
and occupation related vulnerabilities such as salary deduc-
tion.” Vulnerability arising from employment is also a highly
correlated factor because COVID-19 related phenomenon,
such as the social lockdowns ordered by many governments,
have had a substantial impact on the economy and caused es-
calations in unemployment.® In fact, a large body of literature
reveals that involuntary unemployment can have a lasting im-
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pact on mental health, including depression.’

As policies on COVID-19 strongly prioritize case isolation
and quarantine, requiring symptomatic individuals to under-
go home isolation, the ability to rest at home in the case of ex-
periencing disease related symptoms may be associated with
risk of depression.'” Many countries rely on comprehensive
containment policies involving social distancing and the iso-
lation of suspected or confirmed cases whilst vulnerable groups
may be more susceptible to being unable to rest despite symp-
tom appearance.'"* Korea has also introduced social distancing
and quarantine measures to manage the spread of COVID-19.
At the same time, symptoms of acute COVID-19 symptoms
have been associated with depressive symptoms, implying the
importance of this subject in terms of mental health in times
of the pandemic.”

This study aimed to investigate the relationship between
ability to rest at home if coronavirus symptoms appeared and
depressive symptoms, using nationally representative data.
We hypothesized that individuals who could not rest at home
despite the appearance of suspected coronavirus symptoms
were more likely to display depressive symptoms. Additional
analysis was conducted to determine the reasons for the in-
ability to rest at home.

METHODS

Data and study population
For this study, we used raw data from the 2020 Korea Com-
munity Health Survey (KCHS), conducted by the Korea Cen-
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ters for Disease Control and Prevention. The KCHS is a com-
munity-based cross-sectional survey. Sample selection for this
survey was conducted using multi-stage stratified probability
sampling of civilian and non-institutionalized Korean house-
holds. The sample was categorized according to geographic
area, age, and sex. The KCHS survey is conducted annually
and collects information through in-person (one-on-one) in-
terviews. Because the sample is extracted from national sur-
vey data, samples are considered representative of the Korean
population."

This study included individuals aged =19 years, from an
initial total of 229,031 potential participants. The respondents
without data on the relevant variables were excluded, leaving
225,744 eligible participants (Figure 1).

Dependent variable

The dependent variable of this study was depressive symp-
toms, measured using the Patient Health Questionnaire-9
(PHQ-9). The PHQ-9 is used to screen for depression based
on relevant inquiries concerning symptoms experienced in
the last two weeks.” The Korean version of the PHQ-9 was
previously validated.'® Studies on different ethnicities report-
ed that a cut-off score of 10 has a sensitivity of 80% to 90% in
indicating major depression.'”'® Therefore, a score of 10 was
also applied in this study to indicate depressive symptoms.

Independent variable
The independent variable of this study was the individual’s
ability to rest at home if COVID-19 symptoms appear. This

229,031 participants

- Income (N=1,869)

228,223 participants

Korea Community Health Survey (Y2020)

Excluded (missing or non-responder) (N=808)

- Patient Health Questionnaire-9 (depressive symptoms) (N=764)

- Can rest at home if symptoms manifest (N=44)

Excluded (missing or non-responder) (N=2,479)
- Education level (N=263)

- Job classification (N=132)

- Household composition (N=11)

- Monthly drinking (N=14)

- Smoking status (N=19)

- Moderate-to-vigorous physical exercise (N=131)
- Perceived stress (N=34)

- Subjective health status (N=6)

225,744 participants

Figure 1. The selection process of the study population.
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Table 1. General characteristics of the study population

Depressive symptoms

Variables Total p-value
No (PHQ-9<10) Yes (PHQ-9>10)
Can rest at home if symptoms manifest <0.001
Yes 213,864 (94.7) 208,003 (97.3) 5,861 (2.7)
No 11,880 (5.3) 11,387 (95.9) 493 (4.1)
Sex <0.001
Male 102,391 (45.4) 100,401 (98.1) 1,990 (1.9)
Female 123,353 (54.6) 118,989 (96.5) 4,364 (3.5)
Age <0.001
19-29 25,812 (11.4) 24,951 (96.7) 861 (3.3)
30-39 24,985 (11.1) 24,231 (97.0) 754 (3.0)
40-49 35,448 (15.7) 34,667 (97.8) 781 (2.2)
50-59 43,937 (19.5) 43,016 (97.9) 921 (2.1)
60-69 44,380 (19.7) 43,394 (97.8) 986 (2.2)
70+ 51,182 (22.7) 49,131 (96.0) 2,051 (4.0)
Education <0.001
Uneducated 20,206 (9.0) 19,069 (94.4) 1,137 (5.6)
Elementary school 32,662 (14.5) 31,553 (96.6) 1,109 (3.4)
Middle school 24,642 (10.9) 23,921 (97.1) 721 (2.9)
High school 77,174 (34.2) 75,250 (97.5) 1,924 (2.5)
College and over 71,060 (31.5) 69,597 (97.9) 1,463 (2.1)
Income level <0.001
Q1 36,304 (16.1) 34,306 (94.5) 1,998 (5.5)
Q2 70,996 (31.5) 68,907 (97.1) 2,089 (2.9)
Q3 55,618 (24.6) 54,401 (97.8) 1,217 (2.2)
Q4 62,826 (27.8) 61,776 (98.3) 1,050 (1.7)
Job classification <0.001
Professional or administrative work 23,035 (10.2) 22,615 (98.2) 420 (1.8)
Office work 19,684 (8.7) 19,317 (98.1) 367 (1.9)
Sales and service 28,777 (12.8) 28,066 (97.5) 711 (2.5)
Agriculture and fishery 22,213 (9.8) 21,906 (98.6) 307 (1.4)
Blue collar work or simple labor 42,977 (19.0) 42,259 (98.3) 718 (1.7)
Others (unemployed, student, etc.) 89,058 (39.5) 85,227 (95.7) 3,831 (4.3)
Household composition <0.001
1 generation 107,369 (47.6) 104,014 (96.9) 3,355 (3.1)
2 generation 103,538 (45.9) 100,944 (97.5) 2,594 (2.5)
3 generation 14,837 (6.6) 14,432 (97.3) 405 (2.7)
Area of residence <0.001
Rural 98,671 (43.7) 96,143 (97.4) 2,528 (2.6)
Urban 127,073 (56.3) 123,247 (97.0) 3,826 (3.0)
Monthly drinking status <0.001
No 124,410 (55.1) 120,383 (96.8) 4,027 (3.2)
Yes 101,334 (44.9) 99,007 (97.7) 2,327 (2.3)
Smoking status <0.001
No 189,244 (83.8) 184,108 (97.3) 5,136 (2.7)
Yes 36,500 (16.2) 35,282 (96.7) 1,218 (3.3)
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Table 1. General characteristics of the study population (continued)
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Depressive symptoms

Variables Total p-value
No (PHQ-9<10) Yes (PHQ-9>10)
Moderate-to-vigorous physical exercise <0.001
No 182,106 (80.7) 176,639 (97.0) 5,467 (3.0)
Yes 43,638 (19.3) 42,751 (98.0) 887 (2.0)
Perceived stress <0.001
No 175,845 (77.9) 174,078 (99.0) 1,767 (1.0)
Yes 49,899 (22.1) 45,312 (90.8) 4,587 (9.2)
Subjective health status <0.001
Poor 117,285 (52.0) 111,950 (95.5) 5,335 (4.6)
Fair 108,459 (48.1) 107,440 (99.1) 1,019 (0.9)
Total 225,744 (100.0) 219,390 (97.2) 6,354 (2.8)
Data are presented as N (%). PHQ-9, Patient Health Questionnaire-9
was measured based on the following question: “Are you able Statistical analysis

to stay at home and rest if you have COVID-19 related symp-
toms, such as a fever or respiratory symptoms?” Available re-
sponses were ‘yes and ‘no! Participants who responded ‘no’ to
this question were asked a follow-up question about the main
reasons for their inability to rest at home. Available answers
for the follow up question were 1) because of work, 2) because
of the need to purchase daily necessities such as food and
medicine, 3) because of the need to care for family members
or friends, and 4) For other reasons. The reasons for the in-
ability to work were further analyzed during this study.

Covariates

Various covariates were accounted for in the analysis. The
included covariates were sex (male or female), age (19 to 29,
30 to 39, 40 to 49, 50 to 59, 60 to 69, or 70 or above), educa-
tion (uneducated, elementary school, middle school, high
school, college or above), income level (quartiles), job classi-
fication (professional or administrative work, office work, sales
and service, agriculture and fishery, blue-collar work or sim-
ple labor, or others [unemployed, and students]), household
composition (one, two, or three-generation household), area
or residence (rural or urban), monthly drinking status (no or
yes), smoking status (no or yes), moderate to vigorous physi-
cal exercise (no or yes), perceived stress (no or yes), and sub-
jective health status (poor or fair). Area of residence was clas-
sified into urban or rural based on data collected directly by
the KCHS as the KCHS uses the region variable for stratifica-
tion. Current smokers included current or occasional smok-
ers who responded to have smoked at least 100 cigarettes (five
packs) or more during their life time. Monthly drinkers in-
cluded individuals who currently drink at least once a month
and responded to have drank at least one shot of alcohol dur-
ing their lifetime.

The general characteristics were examined using the chi-
square test to identify significant differences between groups.
Multivariable logistic regression analysis was then used to ex-
amine the association between ability to rest at home if COV-
ID-19 symptoms manifested and depressive symptoms while
controlling for potential confounding variables. These vari-
ables include sex, age, education, income, occupation, house-
hold composition, area of residence, alcohol consumption in
the preceding month, smoking status, physical exercise, per-
ceived stress, and subjective health status. Subgroup analysis
was performed to evaluate possible associations between per-
ceived social support and depressive symptoms in terms of
income. Income was selected because previous studies report
that disadvantaged individuals may share an unequal burden
resulting from the outbreak, with low income being associat-
ed with higher risk of COVID-19 mortality. Results were ex-
pressed as odds ratio (OR) at 95% confidence interval (CI).
All analyses were conducted using SAS 9.4 (SAS Institute,
Cary, NC, USA) software. p-values were two-sided and con-
sidered significant at p<0.05.

Ethical approval

The authors assert that all procedures contributing to this
work comply with the ethical standards of the relevant nation-
al and institutional committees on human experimentation
and with the Helsinki Declaration of 1975, as revised in 2008.
In addition, the Korea Community Health Survey (KCHS)
data are openly published. Participants’ data were fully anon-
ymized prior to release. Our study was excluded from the re-
view list pursuant to Article 2.2 of the Enforcement Rule of
Bioethics and Safety Act in Korea, since the data was exempt-
ed from IRB review.
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Table 2. The association between depressive symptoms and being
able to rest at home in the case of COVID-19 symptom manifestation

Depressive symptoms

Variables
Adjusted-OR  95% CI

Can rest at home if symptoms manifest

Yes 1.00

No 1.53 1.34-1.74
Sex

Male 1.00

Female 1.64 1.49-1.81
Age

19-29 1.00

30-39 0.78 0.69-0.89

40-49 0.52 0.46-0.59

50-59 0.52 0.45-0.58

60-69 0.39 0.34-0.45

70+ 0.53 0.45-0.62
Education

Uneducated 1.00

Elementary school 0.81 0.70-0.93

Middle school 0.79 0.67-0.93

High school 0.56 0.47-0.66

College and over 0.46 0.39-0.55
Income level

Ql 1.00

Q2 0.60 0.54-0.67

Q3 0.47 0.41-0.53

Q4 0.36 0.32-0.42
Job classification

Professional or administrative 1.00

work

Office work 0.99 0.83-1.19

Sales and service 1.14 0.97-1.34

Agriculture and fishery 0.65 0.52-0.81

Blue collar work or simple labor 0.80 0.67-0.94

Others (unemployed, student, etc.) 1.62 1.39-1.88
Household composition

1 generation 1.00

2 generation 0.92 0.85-1.01

3 generation 1.11 0.95-1.30
Area of residence

Rural 1.00

Urban 1.14 1.04-1.25
Monthly drinking status

No 1.00

Yes 1.00 0.92-1.09
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Table 2. The association between depressive symptoms and being
able to rest at home in the case of COVID-19 symptom manifestation
(continued)

Variables Depressive symptoms
Adjusted-OR  95% CI

Smoking status

No 1.00

Yes 1.63 1.47-1.82
Moderate-to-vigorous physical exercise

No 1.00

Yes 0.99 0.90-1.10
Perceived stress

No 1.00

Yes 9.57 8.82-10.38
Subjective health status

Poor 1.00

Fair 3.25 2.96-3.56

OR, odds ratio; CI, confidence interval

RESULTS

Table 1 presents the general characteristics of the study’s
participants. Of the 225,744 participants, 6,354 (2.8%) had
depressive symptoms. Depressive symptoms were more com-
mon in participants who responded that they could not rest
at home (4.1%) when experiencing COVID-19-related symp-
toms than those who could (2.7%). Depressive symptoms were
also more prevalent in lower-income groups than in higher-
income groups. The percentage of participants with depres-
sive symptoms decreased in a stepwise manner with each in-
come level group. With regard to individuals who could not
rest at home, the population distribution for each reason be-
hind not being able to rest can be found in Supplementary
Table 1(in the online-only Data Supplement).

Table 2 reveals the association between depressive symp-
toms and ability to rest at home if COVID-19 symptoms ap-
peared. Compared to individuals who could rest, those who
could not (OR 1.53, 95% CI 1.34-1.74) were more likely to
have depressive symptoms. The additional analysis on the
reasons for not resting at home is shown in Table 3. Higher
odds of depressive symptoms were found in participants who
could not rest because of work (OR 1.50, 95% CI 1.30-1.74),
the need to purchase daily necessities (OR 2.40, 95% CI 1.15-
5.03), and other reasons (OR 1.64, 95% CI 1.19-2.24), than
those who could rest at home if they experienced symptoms.

Table 4 shows the results of the subgroup analysis conduct-
ed based on income level. The general tendencies of the main
findings were maintained regardless of income level, which in-
fers that the inability to rest at home in case of the emergence
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Table 3. The association between depressive symptoms and the reasons behind not being able to rest at home

Depressive symptoms

Variables
Adjusted-OR 95% CI
Reasons behind not being able to rest at home
Can rest at home 1.00
Because of work 1.50 1.30-1.74
Because of the need to purchase daily necessities 240 1.15-5.03
Because of the need to take care of family members or friends 1.29 0.73-2.28
Others 1.64 1.19-2.24

Adjusted for sex, age, education income level, job classification, household composition, area of residence, monthly drinking status, smoking
status, physical exercise, perceived stress, and subjective health status. OR, odds ratio; CI, confidence interval

Table 4. The results of the subgroup analysis

Depressive symptoms
Adjusted-OR  95% CI

Can rest at home if symptoms manifest

Variables

Income level

Low Yes 1.00

No 2.03 1.35-3.05
Middle-low  Yes 1.00

No 1.39 1.10-1.75
Middle-high  Yes 1.00

No 1.56 1.24-1.96
High Yes 1.00

No 1.58 1.24-2.01

Adjusted for sex, age, education income level, job classification,
household composition, area of residence, monthly drinking sta-
tus, smoking status, physical exercise, perceived stress, and subjec-
tive health status. OR, odds ratio; CI, confidence interval

of COVID-19 symptoms is related to significantly higher odds
of depressive symptoms in all income groups. However, the
magnitude of this association was relatively higher among
participants belonging to the low (OR 2.03, 95% CI 1.35-3.05)
than the middle-low (OR 1.39, 95% CI 1.10-1.75), middle-
high (OR 1.56, 95% CI 1.24-1.96), and high (OR 1.58, 95%
CI 1.24-2.01) income groups.

DISCUSSION

This study is the first to establish an association between
the inability to rest at home if COVID-19-related symptoms
manifested and increased depressive symptoms, using na-
tionally representative data from Korea. The study’s findings
revealed that depressive symptoms were more likely in partic-
ipants who could not rest at home due to work or the need to
purchase daily necessities. The association between depressive
symptoms and ability to rest at home if COVID-19 symptoms
emerge during the pandemic was significant in all income
groups—the magnitude of this relationship being strongest

in the low-income group. The study results offer important
insights, because many countries have adopted COVID-19
containment policies focusing on social distancing and sus-
pected or confirmed case isolation. However, studies showed
that lasting pandemics increase the general population’s vul-
nerability to depressive symptoms." The analyses of this study
demonstrated that addressing potentially disadvantaged indi-
viduals who cannot rest at home despite suspicion of COV-
ID-19 infection may be necessary in managing and mitigat-
ing depression during times of infectious disease outbreaks.

The reasons for the inability to rest at home, even while ex-
periencing COVID-19 symptoms, can be diverse. These rea-
sons included work-related responsibilities, the need to pur-
chase daily necessities, and the need to care for family members
or friends. Based on this study’s result, it can be concluded that
the inability to stay at home because of work or having to pur-
chase daily necessities was related to depressive symptoms.
Regarding work-related reasons, occupational insecurity and
financial concerns due to the COVID-19 outbreak have been
associated with greater depressive symptoms.* Specifically,
individuals with perceived job insecurity had a higher likeli-
hood of depressive symptoms. Additionally, individuals with
financial stress reported a twofold increase in the risk of show-
ing clinically depressive symptoms.” In contrast, having a job
to return to and the ability to take paid leave during the out-
break had significant mental health benefits.* Currently, the
Korean government requires individuals to self-monitor for
COVID-19 symptoms, isolate themselves, and get tested upon
symptom development. Under such circumstances, being un-
able to stay at home due to work may suggest job insecurity
or experiences of financial constraints, which can increase the
risk of depressive symptoms.

Likewise, individuals needing to purchase daily commodi-
ties during the outbreak may be from a relatively disadvan-
taged group, such as adults living alone. This is an important
factor to investigate because a previous survey revealed that
the most common reason to go outside despite being request-
ed to stay at home during the COVID-19 outbreak was to buy
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food.”” Studies have shown that person-to-person contact is
essential for maintaining positive emotions, and living alone
can increase the risk for poor well-being.” Marital status has
also been reported to correlate with psychological distress,
with married people showing lower levels of distress than sin-
gle individuals during the pandemic.”* Additionally, social
isolation may escalate the risk of food insecurity and nutri-
tional insufficiency, which play a significant role in the psycho-
logical health of older adults.”® Based on these results, there is
a need to address the identified group of individuals who may
be vulnerable to depressive symptoms during the pandemic.

The relationship between the inability to rest at home and
depressive symptoms during the COVID-19 outbreak was
maintained regardless of income level, with the strongest de-
gree of correlation being present in the lowest income group.
This result suggests that ability to stay at home in case COV-
ID-19 symptoms appeared is an influential factor for depres-
sive symptoms, which merits attention because of the extent
of the resulting psychological distress.* Acute COVID-19 symp-
toms are also known to have a bidirectional relationship with
depressive symptoms, emphasizing the importance of this
factor in addressing mental health during the pandemic.”
Moreover, further emphasis should be placed on lower-in-
come groups because the socioeconomically disadvantaged
are likely to experience disproportionately higher risks of men-
tal illnesses when disruptive, traumatic events occur.*®

This study has several limitations. First, causal relationships
cannot be confirmed because the data used were cross-sec-
tional. Second, the interesting variable of this study was mea-
sured based on self-reports only. Additionally, some partici-
pants did not provide specific reasons for their inability to
remain at home; instead, they chose the ‘other reasons’ option.
Third, respondents may have participated at difterent peak times
of the COVID-19 pandemic as the number of infected patients
continuously fluctuated. Last, the fact that reasons for not be-
ing able to stay at home during the pandemic may differ de-
pending on age needs to be considered when interpreting the
study results.” Despite the limitations stated above, this study
is important because it is the first to investigate the relation-
ship between the inability to rest at home in the case of COV-
ID-19 symptom appearance and depressive symptoms. The
findings are also significant because the data consisted of a
large, nationally representative sample of the general popula-
tion surveyed during the COVID-19 crisis.

In conclusion, inability to rest at home in the case of COV-
ID-19 symptom manifestation was associated with higher de-
pressive symptoms. Specifically, an increased likelihood of de-
pressive symptoms was found in participants who reported
work-related responsibilities or the need to purchase daily ne-
cessities as reasons for their inability to stay home. The ten-
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dencies of the general findings were maintained regardless of
income level, with the lowest income group showing the most
significant degree of association. The findings suggest the need
to address the identified vulnerable group of individuals in
mitigating the mental health consequences of the pandemic.

Supplementary Materials
The online-only Data Supplement is available with this ar-
ticle at https://doi.org/10.30773/pi.2021.0300.

Availability of Data and Material

Data will be made available on request. The dataset is available on the
Korea Community Health Survey website (https://chs.cdc.go.kr/chs/rdr/
rdrInfoProcessMain.do).
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Supplementary Table 1. The distribution of each reason for behind not being able to rest at home

Depressive symptoms

Variables Total p-value
No (PHQ-9<10)  Yes (PHQ-9>10)

Reasons behind not being able to rest at home <0.001
Can rest at home 213,864 (94.7) 208,003 (97.3) 5,861 (2.7)
Because of work 10,077 (4.5) 9,701 (96.3) 376 (3.7)
Because of the need to purchase daily necessities 214 (0.1) 200 (93.5) 14 (6.5)
Because of the need to take care of family members or friends 322(0.1) 302 (93.8) 20(6.2)
Others 1,267 (0.6) 1,184 (93.4) 83 (6.6)

Data are presented as N (%). PHQ-9, Patient Health Questionnaire-9



