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INTRODUCTION

1. Background

The cases of the novel coronavirus disease (henceforth 
COVID-19) were first reported in Wuhan, China in De-
cember, 2019, and as this infectious disease gradually 
spread across the world, the World Health Organization 
(WHO) declared the novel coronavirus disease (COVID- 
19) outbreak a global pandemic on March 11, 2020 [1]. As 
of the end of September, 2022, the total number of con-
firmed cases of COVID-19 globally has exceeded 612.23 
million, and 6.51 million of them died from COVID-19 
worldwide [2]. In Korea, as of the end of September, 2022, 
the total number of confirmed cases of COVID-19 has ex-

ceeded 24.63 million, the cumulative number of deaths 
from COVID-19 is 28,246, and older adults aged 60 or old-
er account for 93.6% of the total deaths from COVID-19 [3].

As the spread of COVID-19 and social distancing as a 
major preventive measure have continued for three years, 
prolonged pandemic and social distancing have led to an 
increase in the number of people suffering from depres-
sion throughout the society. According to the COVID-19 
National Mental Health Survey First Quarter 2021, the 
proportion of the group at risk for depression is 22.8%, and 
this figure represents the percentage increased by about 6 
times, compared to 3.8% in 2018 before the COVID-19 pan-
demic [4]. Briggs et al. [5] also reported that the proportion 
of the group at risk for depression among older adults re-
siding in Ireland has more than doubled after the outbreak 
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of COVID-19 from 7.2% in 2016 and 2018 to 19.8% in 2020. 
In particular, among older adults living alone, the pro-
portion of the group at risk for depression has increased to 
26.1% in 2020, compared to 10.2% in 2016 and 11.2% in 
2018 before the COVID-19 pandemic, showing a consid-
erable increase in the prevalence rate of depression among 
older adults living alone during the COVID-19 pandemic 
[5]. Therefore, there is a need to take measures for the pre-
vention and management of depression due to COVID-19 
and provide support for the group at risk for depression.

In the COVID-19 pandemic situation, the spread of 
COVID-19 infections and social distancing measures can 
act as risk factors for depression in older adults. Older 
adults are a high-risk group for COVID-19 infections, and 
as older adults stay at home to avoid COVID-19 infections, 
it results in a reduction in their physical activity, which in-
creases the level of depression in older adults [6]. In addi-
tion, the COVID-19 pandemic was reported to cause poor 
sleep quality and changes in sleep hours in some older 
adults [6]. Moreover, restrictions on going out to public 
places and participation in social activities due to social 
distancing measures may have a negative effect on the 
emotional health of older adults [6]. In addition, with the 
spread of COVID-19 infections, the levels of fear and the 
psychological impact due to COVID-19 were reported to 
be higher in older adults vulnerable to coronavirus infec-
tions than in other age groups [7], and they were reported 
to affect depression in older adults [8]. A higher level of 
the psychological impact due to COVID-19 has been shown 
to be associated with a higher level of the practice of COVID 
-19 infection prevention and control rules [7], and it has 
been reported that the practice of COVID-19 infection pre-
vention and control rules may affect depression in older 
adults [9]. Therefore, to understand depression in older 
adults, it is necessary to examine risk factors for depres-
sion due to the COVID-19 pandemic. 

In particular, the COVID-19 pandemic may have a sig-
nificant impact on depression in older adults living alone. 
This study was conducted using data from the 2020 Korea 
Community Health Survey. This survey was carried out 
from August to October, 2020, when the social distancing 
level was elevated to level 2 nationwide in Korea, and lev-
el-2 social distancing was implemented for 7 weeks. The 
implementation of level-2 social distancing included mea-
sures such as prohibition of unnecessary going out, gath-
erings and rallies, closing social welfare facilities, and pro-
hibition of face-to-face worship services at churches [10]. 
These COVID-19 social distancing measures may cause a 
greater sense of social isolation in older adults living alone 
who get social support or emotional support through the 

use of senior centers or senior welfare facilities or partic-
ipation in social activities than in older adults living with 
their families, and disconnection of social networks and 
increased social isolation may result in the increased prev-
alence rate of depression in older adults living alone [11]. 
In addition, in previous studies conducted before the out-
break of the COVID-19 pandemic, the prevalence rate of 
depression was found to be higher in older adults living 
alone than in those living together with their families 
[12,13]. Likewise, the prevalence rate of depression was 
found to be higher in older adults living alone than in old-
er adults with cohabitants during the COVID-19 pan-
demic [5]. Therefore, since older adults living alone are a 
vulnerable group that cannot share their feelings and ex-
perience about COVID-19 or receive direct care from their 
families, the rate of depression is likely to be higher in old-
er adults living along than in other population groups. For 
this reason, it is important not only for individuals but also 
for the society to identify the influencing factors for de-
pression.

Depression in older adults living alone has been re-
ported to be related to sociodemographic factors, such as 
age [14], sex, educational level [13,14], status of the basic 
livelihood security recipient (henceforth, basic living re-
cipient) [13], economic status [14], and health-related fac-
tors such as subjective health status [14], chronic disease 
[12-14], and stress [12]. Although a number of studies have 
been so far conducted on depression in older adults living 
alone, there has been a lack of studies to investigate risk 
factors for depression in older adults living alone through 
a comprehensive and integrated analysis of risk factors for 
depression arising during the COVID-19 pandemic, so 
there is a need to examine such risk factors using a large 
data representative of the national population. Therefore, 
this study attempted to investigate factors associated with 
depression in older adults living alone during the COVID 
-19 pandemic by using data from the 2020 Korea Commu-
nity Health Survey with the aim of presenting basic data 
for interventions for the prevention and appropriate man-
agement of depression in older adults living alone in the 
future.

2. Purpose

This study aimed to examine factors associated with 
depression among older adults living alone during the 
COVID-19 pandemic, and the specific objectives of this 
study are as follows:
 To investigate the rate of depression, factors related 

to changes in daily life due to COVID-19, factors re-
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lated to the practice of COVID-19 infection preven-
tion and control rules, factors related to the psycho-
logical impact due to COVID-19, sociodemographic 
factors, and health-related factors among older adults 
living alone;

 To examine differences in depression depending on 
factors related to changes in daily life due to COVID- 
19, factors related to the practice of COVID-19 in-
fection prevention and control rules, factors related to 
the psychological impact due to COVID-19, sociode-
mographic factors, and health-related factors among 
older adults living alone;

 To identify factors associated with depression among 
older adults living alone during the COVID-19 pan-
demic.

METHODS

1. Study Design

This study is a secondary data analysis using data from 
the 2020 Korea Community Health Survey to investigate 
factors associated with depression in older adults living 
along during the COVID-19 pandemic.

2. Participants

This study was conducted using data from the 2020 
Korea Community Health Survey provided by the Korea 
Disease Control and Prevention Agency. The participants 
of the survey are adults aged 19 or older who were the 
household members of the sample households at the time 
of the survey. They were selected by a complex sampling 
design that initially extracts sample points based on the 
number of households by housing type in the admin-
istrative divisions of tong/ban/li by probability propor-
tional to size (PPS) systematic sampling, and secondarily 
extracts sample households by systematic sampling. The 
2020 Korea Community Health Survey was conducted 
from August 16 to October 31, 2020, and trained inter-
viewers personally visited the selected sample households 
and conducted a one-to-one interview survey by the com-
puter assisted personal interviewing (CAPI) method using 
a laptop. The contents of the survey included the basic 
demographic information of participants, health status, 
the presence of diseases, the use of medical services, the 
sociophysical environment, educational level, economic 
activities, the experience of symptoms related to COVID- 
19, the practice of personal rules for infection prevention 
and control, the practice of social distancing, changes in 

daily life, and psychological concerns [15]. The partic-
ipants of this study were older adults aged 65 or older liv-
ing alone who participated in the 2020 Korea Community 
Health Survey. Among a total of 229,269 respondents of 
the 2020 Korea Community Health Survey, only 18,824 
older adults aged 65 or older living alone were included in 
this study by sequentially excluding respondents aged un-
der 65 years (n=156,457), those with one or more cohab-
itants (n=53,812), and those who did not respond to any of 
the 9 items of a Korean version of the Patient Health Ques-
tionnaire-9 (PHQ-9) (n=176) (Appendix 1).

3. Measures

1) Depression
In this study, depression is the dependent variable, and 

it was measured using a Korean version of the PHQ-9, 
which is a self-report depression scale with 9 items [16]. 
The PHQ-9 is composed of 9 items on the loss of interest in 
work, depression, sleep disorder, fatigue, appetite, a feel-
ing of unhappiness, a decrease in concentration, anxiety 
behavior, and self-depreciation. Each item is measured on 
a 4-point Likert scale, and higher scores indicate higher 
levels of depression. The total scores ranged from 0 to 27 
points. Based on the cut-off score of 10 points, scores of ≤ 
9 points were classified into the non-depression group and 
scores of ≥10 points were classified into the depression 
group [17]. The Cronbach's ⍺ value of the Korean version 
of PHQ-9 was reported as .85 by the developer [16], and 
the Cronbach's ⍺ value was .82 in this study.

2) Factors related to changes in daily life due to COVID-19
Factors related to changes in daily life due to COVID-19 

were examined using questions on what changes occurred 
in daily life during the COVID-19 pandemic compared to 
before the COVID-19 pandemic. In this study, factors re-
lated to changes in daily life were a total of 3 items about 
physical activity, sleep hours, and meeting with friends or 
neighbors. The 2020 Korea Community Health Survey 
examined changes in the following 8 factors: physical ac-
tivity, sleep hours, consumption of instant foods or soft 
drinks, consumption of delivery foods, drinking, smok-
ing, meeting with friends or neighbors, and the use of pub-
lic transportation. However, some items had a very high 
rate of missing responses, and the rate of missing respon-
ses was 62.2% for consumption of instant foods or soft 
drinks, 82.5% for consumption of delivery foods, 71.6% for 
drinking, 88.9% for smoking, and 27.7% for the use of pub-
lic transportation. In this study, these factors were ex-
cluded from the analysis of factors related to changes in 
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daily life due to a very high rate of missing responses. 
Meanwhile, 'changes in eating habits' (consumption of in-
stant foods or soft drinks, consumption of delivery foods) 
may overlap with 'frequency of having breakfast during a 
week' among health-related factors, and changes in drink-
ing and changes in smoking may overlap with 'drinking' 
and 'smoking' variables among health-related factors, so 
they were included only in health-related factors. Changes 
in physical activity, sleep hours, and meeting with friends 
or neighbors were dichotomously categorized into 'Increa-
sed or similar' and 'Decreased'.

3) Factors related to the practice of COVID-19 infection pre-
vention and control rules
Based on the contents of the personal practice guide-

lines on COVID-19 infection prevention and control of the 
4th edition of the basic guidelines on social distancing in 
daily life of the Central Disaster and Safety Countermea-
sures Headquarters (CDSCHQ) [18], factors related to the 
practice of COVID-19 infection prevention and control 
rules were selected as follows: performing regular ven-
tilation, performing regular disinfection, wearing a mask 
indoors, wearing a mask outdoors, and keeping in touch 
with close people (non-face-to-face contact) despite not 
meeting together. These factors were dichotomously cate-
gorized into 'Yes' and 'No'.

4) Factors related to the psychological impact due to COVID 
-19

The factors related to the psychological impact due to 
COVID-19 examined in this study were as follows: con-
cerns about COVID-19 infection, concerns about death 
from COVID-19 infection, concerns about criticism from 
others due to COVID-19 infection, concerns about eco-
nomic damage due to COVID-19, and the number of peo-
ple who can help during quarantine treatment or self-qua-
rantine. These four factors about concerns due to COVID- 
19 were measured on a 5-point Likert scale (Strongly agree, 
Agree, Neutral, Disagree, Strongly disagree) in the raw 
data, but these factors were categorized into Yes (Strong-
ly agree/Agree), Average (Neutral), and No (Disagree/ 
Strongly disagree) in this study. For the number of people 
who can help during quarantine treatment or the self-qua-
rantine period, this factor was dichotomously categorized 
into 'No one' or 'One or more persons'. 

5) Sociodemographic factors
The sociodemographic factors examined in this study 

were as follows: sex, age, educational level, the status of 
the basic living recipient, economic activity, and region of 

residence. Sex was divided into male and female. Age was 
categorized into three age groups: 65~74 years, 75~84 
years, and 85 years or more. Educational level was divided 
into elementary school or lower and middle school or 
above by using questions about the educational level and 
status of graduation. The status of the basic living recipi-
ent and economic activity were dichotomously catego-
rized into Yes or No. The region of residence was divided 
into urban and rural areas.

6) Health-related factors
Regarding the health-related factors of the participants, 

self-rated health status, smoking, drinking, the frequency 
of having breakfast during a week, and stress were exam-
ined. Self-rated health status was categorized into good 
(very good or good), fair, and poor (poor or very poor) by 
using a question about one's usual health status. For smok-
ing, participants were divided into smokers and non-smo-
kers according to the current smoking status. As to drink-
ing, participants were divided into drinkers and non-drink-
ers by using a question about the experience of drinking 
alcohol in the past one year. The frequency of having 
breakfast during a week was divided into 'Having break-
fast every day' and 'Not having breakfast every day' by us-
ing a question about the frequency of having breakfast 
during one week in the past one year. Stress was also di-
chotomously measured by divided the stress level into 
'Yes (Feel stressed)' or 'No (Not feel stressed)' by using a 
question about how much the respondent usually feels 
stressed in daily life. 

4. Statistical Analysis

Data analysis was conducted using the SPSS/WIN ver-
sion 26.0 program. Analysis of complex sample design da-
ta was performed by applying the individual weight (wt_p), 
stratification variable (kstrata), and colony variable (spot_ 
no) presented in the data of the 2020 Korea Community 
Health Survey to estimate the population. In this study, 
'Nonresponse', 'Do not know', and 'Not applicable' were 
treated as missing values, and the rate of missing values of 
independent variables ranged from 0.01% (smoking) to 
13.1% (physical activity). To maintain the sample size and 
reduce the non-response error, data analysis was conduct-
ed by treating missing values as valid values in the com-
plex sample design analysis. The variance inflation factor 
(VIF) value ranged from 1.01 to 1.93, indicating that there 
was no multicollinearity among independent variables. 
The specific analysis methods were as follows. 
 Frequencies and percentages were calculated using a 
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complex sample frequency analysis to investigate the 
rate of depression, factors related to changes in daily 
life due to COVID-19, factors related to the practice of 
COVID-19 infection prevention and control rules, fac-
tors related to the psychological impact due to COVID 
-19, sociodemographic factors, and health-related fac-
tors among older adults living alone.

 The complex sample Rao-Scott x2 test was used to in-
vestigate differences in depression according to fac-
tors related to changes in daily life due to COVID-19, 
factors related to the practice of COVID-19 infection 
prevention and control rules, factors related to the 
psychological impact due to COVID-19, sociodemo-
graphic factors, and health-related factors among old-
er adults living alone.

 The complex sample multiple logistic regression ana-
lysis was performed by entering independent varia-
bles that were found to be significant variables by 
cross-tabulation analysis to identify factors associated 
with depression in older adults living alone during 
the COVID-19 pandemic.

5. Ethical Considerations

The 2020 Korea Community Health Survey was used 
in this study after obtaining approval from the Statistics 
Korea (KOSTAT) (Approval No. 117075). The Korea Com-
munity Health Survey is de-identified data and does not 
include personally identifiable information [15], and this 
study received an exempt determination from the IRB of 
the relevant institution (IRB No. 4-2021-1402).

RESULTS

1. The Characteristics and Depression of Older Adults 
Living Alone 

Table 1 shows the results of the complex sample fre-
quency analysis for the characteristics and depression of 
older adults living alone. Among older adults living alone, 
the depression group accounted for 6.3%. With respect to 
factors related to changes in daily life due to COVID-19, 
57.8% reported that the level of their physical activity was 
increased or similar, and 90.4% reported that their sleep 
hours were increased or similar. The frequency of meeting 
with friends or neighbors was decreased in 83.5%. Regard-
ing factors related to the practice of COVID-19 infection 
prevention and control rules, 97.9% performed regular 
ventilation, but 60.8% did not perform regular disinfec-
tion. Most participants reported that they wore a mask in-

doors or outdoors. 93.8% responded that they kept in touch 
with close people even though they did not meet together. 
As for factors related to the psychological impact due to 
COVID-19, for concerns about COVID-19 infection, the re-
spondents who answered 'Yes' accounted for the largest 
proportion, and the group who answered 'No' took up the 
smallest proportion. In the case of concerns about death 
from COVID-19 infection, concerns about criticism from 
others due to COVID-19 infection, and concerns about eco-
nomic damage due to COVID-19, the group who answered 
'Yes' took up the largest proportion of the responses, and 
the group who answered 'Average' accounted for the 
smallest percentage. Regarding the question about the 
number of people who can help the participant during 
quarantine treatment or self-quarantine, 74.6% responded 
that there was at least one person who could help them. 

With respect to sociodemographic factors, female ac-
counted for 75.7%. As for age, the 65~74 age group made 
up the largest proportion (47.0%), followed by the 75~84 
age group (42.7%) and the age group aged 85 and over 
(10.3%). As to educational level, people with the educa-
tional level of elementary school or lower accounted for 
63.9% of the participants. In addition, 81.5% of the partic-
ipants were not basic living recipients, 75.6% did not do 
any economic activities, and 67.3% resided in urban areas. 
In terms of health-related factors, for self-rated health sta-
tus, 38.4% self-rated their health status as fair, 31.6% as 
poor, and 30.0% as good. 92.0% were non-smokers, and 
72.0% were non-drinkers who did not consume alcohol at 
all. 88.2% reported that they ate breakfast every day dur-
ing a week, and 85.4% reported that they did not feel 
stressed (Table 1).

2. Differences in Depression according to the Charac-
teristics of Older Adults Living Alone

Table 2 shows the results of the complex sample Rao- 
Scott x2 test on differences in depression according to the 
characteristics of older adults living alone. Among older 
adults living alone, there were significant differences be-
tween the depression group and the non-depression group 
in all variables other than the following variables: wearing 
a mask outdoors, concerns about COVID-19 infection, 
concerns about death from COVID-19 infection, concerns 
about criticism from others due to COVID-19 infection, 
and sex. The proportions of people reporting decreased 
physical activity and those reporting decreased sleep 
hours were higher in the depression group than in the 
non-depression group. The proportion of people with an 
increased or similar frequency of meeting with friends or 
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Table 1. Characteristics of the Participants (N=18,824)

Variables 　 Categories n† (%)‡

Depression Patient Health Questionnaire-9 ≤9
≥10

17,838 
986 

(93.7)
(6.3)

Factors related to changes in 
daily life due to COVID-19

Physical activity Increased or similar
Decreased

10,677 
5,686 

(57.8)
(42.2)

Sleep hours Increased or similar
Decreased

17,398 
1,423 

(90.4)
(9.6)

Meeting with friends or neighbors Increased or similar
Decreased

3,644 
13,737 

(16.5)
(83.5)

Factors related to the practice of 
COVID-19 infection prevention 
and control rules 

Performing regular ventilation Yes 
No

18,315 
481 

(97.9)
(2.1)

Performing regular disinfection Yes 
No

5,967 
12,812 

(39.2)
(60.8)

Wearing a mask indoors Yes 
No

16,839 
190 

(99.2)
(0.8)

Wearing a mask outdoors Yes 
No

17,168 
581 

(98.2)
(1.8)

Keeping in touch with close people Yes 
No

17,369 
938 

(93.8)
(6.2)

Factors related to the psychological 
impact due to COVID-19

Concerns about infection No
Average
Yes 

2,585 
2,436 

13,793 

(12.8)
(13.6)
(73.6)

Concerns about death No
Average
Yes 

4,845 
3,097 

10,856 

(26.4)
(17.4)
(56.2)

Concerns about criticism from others No
Average
Yes 

1,962 
1,931 

14,892 

(11.4)
(11.0)
(77.6)

Concerns about economic damage No
Average
Yes 

1,830 
1,698 

15,265 

(11.9)
(10.1)
(78.0)

The number of people who can help during 
quarantine

0
≥1

4,705 
14,045 

(25.4)
(74.6)

Sociodemographic factors Sex Female
Male

14,915 
3,909 

(75.7)
(24.3)

Age (year) 65~74
75~84 
≥85

7,509 
8,829 
2,486 

(47.0)
(42.7)
(10.3)

Education level ≤Elementary school
≥Middle school

14,153 
4,654 

(63.9)
(36.1)

Basic living recipient No
Yes

16,237 
2,564 

(81.5)
(18.5)

Economic activity No
Yes

12,753 
6,050 

(75.6)
(24.4)

Region of residence Urban
Rural

6,534 
12,290 

(67.3)
(32.7)

Health-related factors
　

Self-rated health status Good
Fair
Poor

5,248 
7,030 
6,546 

(30.0)
(38.4)
(31.6)

Smoking No
Yes

17,479 
1,344 

(92.0)
(8.0)

Drinking No
Yes

13,929 
4,895 

(72.0)
(28.0)

Frequency of having breakfast during a week Daily
Not daily

17,030 
1,794 

(88.2)
(11.8)

Stress No
Yes

16,255 
2,553 

(85.4)
(14.6)

Total 　 18,824 (100.0)
†Unweighted; ‡Weighted.
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Table 2. Differences in Depression according to Variables

Variables Categories
Depression Non-depression Rao-Scott

x2 (p)n† (%)‡ n† (%)‡

Factors related to changes 
in daily life due to 
COVID-19

Physical activity Increased or similar
Decreased

404 
376 

(44.4)
(55.6)

10,273 
5,310 

(58.7)
(41.3)

47.87
(＜.001)

Sleep hours Increased or similar
Decreased

798 
188 

(78.8)
(21.2)

16,600 
1,235 

(91.2)
(8.8)

116.88
(＜.001)

Meeting with friends or neighbors Increased or similar
Decreased

199 
638 

(21.5)
(78.5)

3,445 
13,099 

(16.2)
(83.8)

13.27
(＜.001)

Factors related to the 
practice of COVID-19 
infection prevention 
and control rules 

Performing regular ventilation Yes 
No

934 
49 

(95.6)
(4.4)

17,381 
432 

(98.0)
(2.0)

20.27
(＜.001)

Performing regular disinfection Yes 
No

258 
723 

(30.8)
(69.2)

5,709 
12,089 

(39.8)
(60.2)

21.94
(＜.001)

Wearing a mask indoors Yes 
No

836 
15 

(98.2)
(1.8)

16,003 
175 

(99.2)
(0.8)

8.44
(.004)

Wearing a mask outdoors Yes 
No

861 
39 

(97.6)
(2.4)

16,307 
542 

(98.2)
(1.8)

1.96
(.162)

Keeping in touch with close people Yes 
No

844 
83 

(88.3)
(11.7)

16,525 
855 

(94.1)
(5.9)

34.68
(＜.001)

Factors related to the 
psychological impact 
due to COVID-19

Concerns about infection No
Average
Yes 

157 
108 
719 

(12.8)
(11.1)
(76.1)

2,428 
2,328 

13,074 

(12.8)
(13.7)
(73.5)

2.12
(.120)

Concerns about death No
Average
Yes 

283 
137 
565 

(25.4)
(15.4)
(59.2)

4,562 
2,960 

10,291 

(26.4)
(17.6)
(56.0)

1.60
(.201)

Concerns about criticism from 
others

No
Average
Yes 

121 
109 
752 

(10.6)
(11.4)
(78.0)

1,841 
1,822 

14,140 

(11.5)
(10.9)
(77.6)

0.31
(.732)

Concerns about economic damage No
Average
Yes 

120 
114 
749 

(13.8)
(14.7)
(71.5)

1,710 
1,584 

14,516 

(11.7)
(9.9)
(78.4)

10.16
(＜.001)

The number of people who can 
help during quarantine

0
≥1

350 
632 

(34.6)
(65.4)

4,355 
13,413 

(24.8)
(75.2)

32.37
(＜.001)

Sociodemographic factors Sex Female
Male

803 
183 

(77.1)
(22.9)

14,112 
3,726 

(75.6)
(24.4)

0.59
(.444)

Age 65~74
75~84 
≥85

324 
468 
194 

(40.5)
(43.3)
(16.2)

7,185 
8,361 
2,292 

(47.4)
(42.7)
(9.9)

17.64
(＜.001)

Education level ≤Elementary school
≥Middle school

788 
196 

(72.8)
(27.2)

13,365 
4,458 

(63.3)
(36.7)

25.01
(＜.001)

Basic living recipient No
Yes

706 
278 

(62.4)
(37.6)

15,531 
2,286 

(82.8)
(17.2)

184.83
(＜.001)

Economic activity No
Yes

847 
136 

(91.2)
(8.8)

11,906 
5,914 

(74.5)
(25.5)

122.15
(＜.001)

Region of residence Urban
Rural

418 
568 

(73.7)
(26.3)

6,116 
11,722 

(66.8)
(33.2)

19.96
(＜.001)

Health-related factors
　

Self-rated health status Good
Fair
Poor

62 
176 
748 

(6.8)
(17.9)
(75.3)

5,186 
6,854 
5,798 

(31.6)
(39.7)
(28.7)

295.13
(＜.001)

Smoking No
Yes

892 
94 

(88.5)
(11.5)

16,587 
1,250 

(92.3)
(7.7)

8.91
(.003)

Drinking No
Yes

790 
196 

(77.9)
(22.1)

13,139 
4,699 

(71.6)
(28.4)

11.16
(.001)

Frequency of having breakfast 
during a week

Daily
Not daily

766 
220 

(76.3)
(23.0)

16,264 
1,574 

(89.0)
(11.0)

103.25
(＜.001)

Stress
　

No
Yes

441 
541 

(46.3)
(53.7)

15,814 
2,012 

(88.0)
(12.0)

974.03
(＜.001)　

†Unweighted; ‡Weighted.
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neighbors was also higher in the depression group (p< 
.001). The depression group showed a lower rate of wear-
ing a mask indoors (p=.004). The rates of performing regu-
lar ventilation and regular disinfection were also lower in 
the depression group, and the rate of not meeting but 
keeping in touch with close people was also lower in the 
depression group (p<.001). The depression group showed 
less concerns about economic damage due to COVID-19, 
and the proportion of older adults without any persons 
who can help during quarantine treatment or self-quar-
antine was higher in the depression group (p<.001).

The age of the depression group was higher than that of 
the non-depression group, and the proportion of people 
with the educational level of elementary school or lower 
was higher in the depression group. Also, the proportion 
of basic living recipients, the proportion of people not do-
ing economic activities, and the proportion of people liv-
ing in urban areas were higher in the depression group 
(p<.001). Moreover, the proportion of smokers was higher 
in the depression group, while the proportion of drinkers 
was lower in the depression group (p=.003, p=.001). 
Further, the proportion of people not having breakfast ev-
ery day during a week was higher in the depression group, 
and the proportion of people feeling stressed was also 
higher in the depression group (p<.001) (Table 2).

3. Factors associated with Depression in Older Adults 
Living Alone during the COVID-19 Pandemic

Table 3 shows the results of the complex sample multi-
ple logistic regression analysis performed to identify fac-
tors associated with depression in older adults living 
alone. The result of calculating the odds ratios for depres-
sion in older adults living alone according to independent 
variables are as follows. First, with respect to the relation-
ship between depression and factors related to changes in 
daily life due to COVID-19 among older adults living alone, 
the group of older adults living alone with a decreased 
amount of physical activity was found to be 1.42 times 
more likely to have depression than the group with an in-
creased or similar amount of physical activity (95% Confi-
dence Intervals [CI]=1.13~1.78), and the group reporting a 
decrease in sleep hours was shown to be 2.03 times more 
likely to have depression than the group with increased or 
similar sleep hours (95% CI=1.52~2.72). Also, the group 
with a decreased frequency of meeting with friends or 
neighbors was 0.69 times less likely to have depression 
than the group with an increased or similar frequency of 
meeting with friends or neighbors (95% CI=0.51~0.93). In 
terms of factors related to the practice of COVID-19 in-

fection prevention and control rules, the group not practic-
ing regular disinfection was 1.31 times more likely to have 
depression than the group performing regular disinfec-
tion (95% CI=1.03~1.67), and the group not wearing a 
mask indoors was 3.09 times more likely to suffer from 
depression than the group wearing a mask indoors (95% 
CI=1.35~7.08).

With respect to the association between depression and 
sociodemographic factors, the ≥85 age group was found 
to be 1.68 times more likely to have depression than the 
65-74 age group (95% CI=1.15~2.46). Also, basic living re-
cipients were 1.57 times more likely to have depression 
than non-recipients (95% CI=1.22~2.02). Meanwhile, the 
odds ratio of depression for the group doing economic ac-
tivities compared to the group not doing economic activ-
ities was 0.45 (95% CI=0.33~0.63). In terms of health-re-
lated factors, the group with fair self-rated health status 
and the group with poor self-rated health status were 
found to be 1.93 times and 6.88 times more likely to have 
depression, respectively, compared to the group with good 
self-rated health status (95% CI=1.23~3.03; 95% CI=4.44~ 
10.66). Also, the group not having breakfast every day 
during a week was shown to be 2.06 times more likely to 
have depression than the group having breakfast every 
day (95% CI=1.54~2.75), and the group feeling stressed 
was found to be 5.42 times more likely to have depression 
than those not feeling stressed (95% CI=4.35~6.76) (Table 3).

DISCUSSION

This study attempted to investigate factors associated 
with depression in older adults living alone during the 
COVID-19 pandemic. The study results indicated that 
physical activity, sleep hours, meeting with friends or 
neighbors, performing regular disinfection, wearing a 
mask indoors, age, the status of the basic living recipient, 
economic activity, self-rated health status, the frequency 
of having breakfast during a week, and stress were asso-
ciated with depression among older adults living alone 
during the COVID-19 pandemic.

In this study, the prevalence rate of depression among 
older adults living alone was 6.3%, which is lower than the 
prevalence rate of 30.2% in an analysis using the data from 
the 2017 National Survey of Older Koreans before the out-
break of COVID-19 [19]. In the 2017 National Survey of 
Older Koreans, depression was assessed using the Short 
Form of Geriatric Depression Scale (SGDS) [19]. However, 
it is difficult to make a simple comparison of the preva-
lence rates of depression because a different depression 
scale and a different cut-off point were used in this study. 
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On the other hand, the prevalence of depression in this 
study is higher than the prevalence rate of 5.6% reported 
in a previous study, which used data from the 2017 Korea 
Community Health Survey and also used the same scale 
(the PHQ-9) and the same cut-off point (≥10) as those 
used in this study [20]. An analysis of data from the 2020 
Korea Community Health Survey used in this study 
showed that the prevalence of depression in older adults 

with cohabitants during the COVID-19 pandemic was 
3.1%, a rate lower than the prevalence of depression in old-
er adults living alone [15]. Although it is difficult to simply 
compare the prevalence rates of depression due to a lack of 
studies reporting the accurate prevalence of depression in 
older adults living alone during the COVID-19 pandemic, 
a higher prevalence of depression in older adults living 
alone compared to older adults with cohabitants is con-

Table 3. The Results of Multiple Logistic Regression

Variables Categories
Depression

  OR† 95% CI p

Factors related to changes in daily life due to COVID-19

Physical activity (ref. increased or similar) Decreased 1.42 1.13~1.78 .003

Sleep hours (ref. increased or similar) Decreased 2.03 1.52~2.72 ＜.001

Meeting with friends or neighbors (ref. increased or similar) Decreased 0.69 0.51~0.93 .014

Factors related to the practice of COVID-19 infection prevention and control rules

Performing regular ventilation (ref. yes) No 1.31 0.66~2.59 .435

Performing regular disinfection (ref. yes) No 1.31 1.03~1.67 .028

Wearing a mask indoors (ref. yes) No 3.09 1.35~7.08 .008

Keeping in touch with close people (ref. yes) No 1.35 0.90~2.02 .142

Factors related to the psychological impact due to COVID-19

Concerns about economic damage (ref. no) Average
Yes 

0.98
0.73

0.62~1.56
0.51~1.06

.940

.101

The number of people who can help during quarantine (ref.≥1) 0 1.00 0.78~1.27 .976

Sociodemographic factors

Age (ref. 65~74) 75~84 
≥85

1.06
1.68

0.83~1.37
1.15~2.46

.629

.007

Education level (ref. ≤elementary school) ≥Middle school 0.81 0.62~1.06 .132

Basic living recipient (ref. no) Yes 1.57 1.22~2.02 ＜.001

Economic activity (ref. no) Yes 0.45 0.33~0.63 ＜.001

Region of residence (ref. urban) Rural 0.89 0.71~1.12 .319

Health-related factors

Self-rated health status (ref. good) Fair
Poor

1.93
6.88

1.23~3.03
4.44~10.66

.005
＜.001

Smoking (ref. no) Yes 1.24 0.83~1.83 .292

Drinking (ref. no) Yes 1.00 0.76~1.32 .985

Frequency of having breakfast during a week (ref. daily) Not daily 2.06 1.54~2.75 ＜.001

Stress (ref. no) Yes 5.42 4.35~6.76 ＜.001

Cox & Snell R2 0.10

Nagelkerke R2 　 0.28

CI=confidence intervals; OR=odds ratio; ref.=reference; †Adjusted OR.
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sistent with the results of previous studies [12,13]. How-
ever, a study in the U.S. reported that the prevalence of 
depression in older adults aged 60 years or older during 
the COVID-19 pandemic was 12.8% [21], which is higher 
than the result of this study. Therefore, there is a need to 
repeatedly conduct research on depression in older adults 
living alone, and it is also required to investigate changes 
in depression in older adults living alone according to the 
degree of the spread of the COVID-19 pandemic and the 
periods during the COVID-19 pandemic. 

In this study, the rate of depression was higher in the 
group with decreased physical activity than in the group 
with an increased or similar amount of physical activity 
among older adults living alone. This result is in agree-
ment with the previous research finding that decreased 
walking was related to a higher rate of depression in older 
adults aged 65 or older during the COVID-19 pandemic 
[6]. As older adults are forced to stay at home due to re-
strictions on participation in social activity during the 
COVID-19 pandemic, it is necessary to prevent their de-
pression through regular physical activity to ensure that 
older adults living alone can maintain healthy and inde-
pendent life. In this connection, a previous study reported 
that home-based exercise was found to be effective in stop-
ping the reduction of physical activity and sedentary life-
style in older adults during the COVID-19 pandemic [22]. 
Based on these research results, it is considered necessary 
to provide home-based physical activity nursing inter-
vention programs, and develop community health poli-
cies related to such interventions. 

In this study, the rate of depression was higher in the 
group with decreased sleep hours than in the group with 
increased or similar sleep hours among older adults living 
alone. In relation to the relationship between depression 
and sleep duration, previous studies reported diverse re-
search results. Mishra et al. [23] found that a greater de-
crease in sleep duration was associated with a higher level 
of depression in older adults during the COVID-19 pan-
demic. However, a study of the relationship between daily 
behaviors, depression, and anxiety in older adults during 
the COVID-19 pandemic found that the level of depres-
sion was higher in the groups with increased or decreased 
sleep duration than in the group without any changes in 
sleep duration [6]. However, a reduction in sleep duration 
is known to cause changes in cortisol, a steroid hormone, 
and thereby increase depression [24], and changes in sleep 
duration have been reported to affect mental health in older 
adults during the COVID-19 pandemic [6,23]. Therefore, 
it is necessary to conduct a longitudinal study of older 
adults to elucidate the causal relationship between sleep 

and depression in older adults and examine the cause of 
the decrease of sleep duration in older adults.

In this study, the rate of depression was lower in the 
group with a decreased frequency of meeting with friends 
or neighbors than in the group with an increased or similar 
frequency of meeting with friends or neighbors. This re-
sult is in contrast with the finding in a previous study that 
face-to-face social networks decreased the rate of depres-
sion in older adults after the outbreak of the COVID-19 
pandemic [25]. Meanwhile, a previous study examined 
the status of living alone, social contact and emotional 
health in older adults during the COVID-19 pandemic, and 
reported that older adults living alone showed a greater 
response to social contact and they tended to meet friends 
more frequently than family members [26]. The results of 
this study seem to show that non-face-to-face social inter-
actions such as phone calls played the role of alleviating 
depression in older adults living alone during the COVID 
-19 pandemic [27]. In view of these study results, there is a 
need to provide programs to form and support social net-
works including non-face-to-face social networks in order 
to prevent depression in older adults living alone. 

Among factors related to the practice of COVID-19 in-
fection prevention and control rules, the rate of depression 
was higher in the group not performing regular disinfec-
tion and in the group not wearing a mask indoors. This re-
sult is consistent with the previous finding that preventive 
behaviors against COVID-19 were associated with the de-
crease of depression in older adults [9]. In a study of the use 
of masks of older adults living alone during the COVID- 
19 pandemic, it was found that the majority of older adults 
living alone wore masks when going out, but most of them 
were not able to purchase them for themselves [28]. This is 
presumed to be due to the fact that older adults living 
alone may have difficulty in purchasing masks due to fi-
nancial problems considering that the proportion of basic 
living recipients is higher in older adults living alone than 
in older adults with cohabitants, and many of them do not 
perform economic activities. Therefore, it is necessary to 
provide older adults living alone with items needed for 
practicing COVID-19-related infection prevention and 
control in daily life, and provide tailored educational pro-
grams on the practice of personal rules for infection pre-
vention in order to encourage older adults living alone to 
properly practice personal rules for infection prevention 
and control in daily life. 

In this study, among older adults living alone, the ≥85 
age group showed a higher rate of depression than the 
65~74 age group. This result is similar to the finding in a 
previous study that the rate of depression increased with 
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the increase of age [14]. However, this result is not con-
sistent with a previous study which compared risk factors 
for depression between older adults living alone and older 
adults with cohabitants, and reported that age was not re-
lated to depression in older adults living alone [13]. In ad-
dition, this study found that among older adults living 
alone, basic living recipients and older adults not doing 
economic activities showed a higher rate of depression. 
These results are in agreement with the finding in a pre-
vious study that the rate of depression was higher in basic 
living recipients among older adults living alone [13]. The 
results are also similar to the finding of a previous study 
that lower socioeconomic status was associated with a 
higher rate of depression [14]. These results are thought to 
indicate that economically vulnerable older adults showed 
an increased rate of depression because they could experi-
ence real limitations such as restrictions on daily life and 
reduced social contact [29]. Therefore, to prevent depres-
sion in older adults living alone, it is necessary to provide 
depression prevention interventions for economically vul-
nerable older adults living alone.

In older adults living alone, poorer self-rated health sta-
tus was related to a higher rate of depression, and this re-
sult is consistent with a previous study [14]. In addition, 
among older adults living alone, the rate of depression 
was higher in the group not having breakfast every day 
during a week than the group having breakfast every day. 
This result is similar to the finding in a previous study that 
the rate of depression was lower in older adults regularly 
having six meals during the past two days [30]. Further-
more, this study found that the rate of depression was 
higher in the group feeling stressed among older adults 
living alone, and this finding is consistent with the result 
of a previous study that stress was associated with a high-
er level of depression [12]. This study finding is thought to 
reflect the situation in which social isolation and lone-
liness due to the decrease of participation in social activ-
ities during the COVID-19 pandemic may lead to a deteri-
oration of health status and also act as a cause of stress in 
older adults living alone, thereby increasing the level of 
depression in them.

The following limitations of this study should be men-
tioned. First, this study is a secondary data analysis study 
using the data from the 2020 Korea Community Health 
Survey, and thus it was not possible to include variables 
related to chronic diseases in the analysis. In other words, 
since the data of the 2020 Korea Community Health Sur-
vey included only items on hypertension and diabetes 
mellitus regarding chronic diseases, it was difficult to in-
clude various kinds of chronic diseases in the analysis. 

Second, in this study, in the depression group of older 
adults living alone, the total number of people not wear-
ing a mask indoors was 15, a relatively smaller figure than 
the number of people wearing a mask indoors. Since this 
fact may have affected sampling error, some caution is re-
quired in interpreting the study results. Third, since this 
study was conducted only with some older adults living 
alone, there is a limitation in generalizing and applying 
the results of this study to all older adults living alone. 
However, this study attempted to overcome this problem 
by conducting a complex sample design analysis to esti-
mate the population.

CONCLUSION

This study examined the prevalence rate of depression 
in older adults living alone during the COVID-19 pan-
demic, and identified factors associated with depression in 
older adults living alone during the COVID-19 pandemic 
by using a large-scale data representative of the national 
population of Korea. In this study, physical activity, sleep 
hours, meeting with friends or neighbors, performing reg-
ular disinfection, wearing a mask indoors, age, the status of 
the basic living recipient, economic activity, self-rated 
health status, the frequency of having breakfast during a 
week, and stress were found to be associated with depres-
sion in older adults living alone during the COVID-19 
pandemic. The results of this study suggest that there is a 
need to develop tailored interventions to prevent and man-
age depression in older adults living alone by taking into 
account factors associated with depression in older adults 
living alone during the COVID-19 pandemic.
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Final sample
Older adults aged 65 years and over living alone
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Appendix 1. Flow chart




