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ABSTRACT

Background: This longitudinal study aimed to investigate how psychological distress levels changed from early to middle
phases of the new coronavirus (COVID-19) pandemic depending on the living arrangements of individuals.

Methods: An internet-based, longitudinal survey of 2,400 Japanese people was conducted every 5–6 weeks between February
2020 and January 2021. The presence of severe psychological distress (SPD) was measured using the Kessler’s psychological
distress scale. Living arrangements were classified into two groups (ie, living alone or living with others). Mixed-effects logistic
regression analysis was performed to assess whether changes in SPD status were different depending on living arrangements.

Results: Of 2,400 respondents, 446 (18.5%) lived alone. Although the proportion of SPD in both individuals living alone and
those living with others increased to the same extent in the early phase of the pandemic, the distress levels decreased after the
early phase of the pandemic in the group living with others, compared with the group living alone, for which SPD remained
high. The odds ratio (OR) of developing SPD in interaction term with survey phases tended to be higher among those who lived
alone than those who lived with others in Phase 6 (OR 1.89; 95% confidence interval [CI], 0.99–3.64) and Phase 7 (OR 1.88;
95% CI, 0.97–3.63).

Conclusion: During the COVID-19 pandemic, those living alone are persistently at a higher risk of SPD compared to those
living with others. Effective countermeasures targeting those living alone, such as enhancing online communication or providing
psychological therapies, are essential.
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INTRODUCTION

As of August 25, 2021, more than 400 million people have been
infected by the novel coronavirus 2019 (COVID-19), and more
than 2 million people have died worldwide.1 This new infectious
disease pandemic deteriorates people’s mental health through fear
and anxiety of infection, isolation, and death, as well as increased
loneliness due to social isolation and other factors.2,3 It has also
been reported that serious secondary damages, such as domestic
violence, abuse, and suicide, are increasing as a result of deteri-
orating mental health.2,4,5 Thus, the World Health Organization
(WHO) requires that countermeasures against COVID-19 include
both infection preventive measures and mental health measures at
the same time.6

The COVID-19 infection control measures focus on reducing
face-to-face contacts in society, which in turn further reduces the

social support provided from outside the family.7,8 Such measures
have a negative impact on mental health, especially for those who
live alone because they cannot receive adequate social support
at home. Since March 2020, the government has repeatedly
demanded that citizens limit their social activities. It can be
hypothesized that the longer such restriction continues, the worse
people’s mental health will become, especially for those who live
alone.

Several longitudinal studies have investigated how mental
health among people living alone has changed during the
COVID-19 pandemic.9,10 However, the results of these studies
have been inconsistent, as some studies report that mental health
of those living alone have become worse than those living with
others,11 while other studies report no association.10,12 Moreover,
these previous studies were conducted only in the early phase of
the COVID-19 pandemic. A recent Japanese study showed that
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the suicide rate declined substantially during the first wave of the
COVID-19 pandemic (February to June 2020), but increased
rapidly during the second outbreak (July to October 2020).13 This
suggests that more attention should be given to psychological
distress changes, not only in the early phase, but also in the later
phases of the pandemic. In addition, another study reported that
excess suicide death rate was observed among women but not
men, possibly due to unstable employment status or increased
susceptibility to violence,5 implying that the impact on
psychological distress given by the COVID-19 pandemic may
be different by gender. Therefore, this longitudinal study aimed to
investigate how psychological distress levels changed during this
pandemic depending on the living arrangement of individuals in
Japan.

METHODS

Study sample and data collection
This was an online longitudinal study conducted among the
Japanese population. The details of this study are only briefly
addressed here, since the participant extraction method was
described in detail in our previous study.14 The 8,156 participants
who were approached to be part of this current study were
those registered with My Voice Co., Ltd., an Internet research
company. The participants resided in seven prefectures (ie,
Ibaraki, Tochigi, Gunma, Saitama, Chiba, Kanagawa, and
Tokyo), including the Tokyo Metropolitan area. In order to
obtain responses from a total of 2,400 participants, 200
participants from each gender/age group (20s–70s) were selected.
The study was conducted using the following procedure: 1) A
questionnaire was uploaded onto a secured online platform; 2) the
online survey company sent the URL of the questionnaire to its
registered users; 3) respondents who received the URL accessed
the online questionnaire, and responded voluntarily; and 4)
responses were closed at the point where the set quotient had been

met (ie, 200 respondents per each gender/age group). Survey
respondents registered on the site were given paid points
equivalent to 50 Japanese yen (JPY; approximately 0.5 United
States dollars [USD]) as incentives for each completed survey.

Survey dates and COVID-19 situation in Japan
Survey dates with COVID-19 pandemic curve are shown in
Figure 1. The baseline survey (Phase 1) was conducted from
February 25–27, 2020, before the second wave of infection
occurred in Japan. These dates correspond with the early phase
of the COVID-19 outbreak in Japan. The number of COVID-19
cases in Japan, up to that point, consisted mainly of people
returning from areas with an outbreak (eg, China) and those who
had come into contact with such people. As such, there were not
many infected people whose route of infection could not be
traced. The total number of patients infected with COVID-19 up
to February 25, the day before the survey, was 157 in Japan, with
1 death (note: this patient had been infected upon a cruise ship
from China that docked at a Japanese port, and therefore was not
a case in which COVID-19 was contracted domestically).1

The second (Phase 2: April 1–7) and third surveys (Phase 3:
May 12–17) were conducted during the first wave of domestic
infection of COVID-19. During these phases, the WHO had
pronounced COVID-19 to be a pandemic (March 11). In response
to increasing domestic infection, the Japanese government
declared a state of emergency on April 7.15,16 Japanese citizens
refrained from going out, and companies and schools widely
continued to halt their operations. By May 11, the day before the
Phase 3 research took place, there was a total of 16,014 infected
patients and 657 deaths.

The fourth (Phase 4: Jun 23–28), fifth (Phase 5: July 28–Aug
2), and sixth survey (Phase 6: Sep 8–13) were conducted during
the second wave of domestic infection of COVID-19. After the
government declared a state of emergency, the number of patients
in the country has dropped significantly to less than 50 per day, so
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Figure 1. Date of surveys with COVID-19 epidemic curve in Japan
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the government lifted the emergency declaration on May 25.
At this time, concerns about balancing economic measures
and infection prevention measures became the subject for much
debate. The Cabinet Office estimated that the gross domestic
product growth rate for FY2020 would be −4.5% compared to
the previous year. In response to this acute economic recession,
the government provided a financial aid of 100,000 JPY
(approximately 935 USD) to all citizens around June. Despite
the number of daily cases reaching more than 1,000, however, the
government avoided declaring a state of emergency due to its
negative economic impact.

The eighth (Phase 8: December 1–6, 2020) and ninth (Phase 9:
January 14–19, 2021) surveys were conducted during the third
wave of domestic infection. In response to the rapid increase of
infected people, the government declared a state of emergency for
the second time. This declaration strongly urged restaurants to
close at 8 pm; however, schools and other facilities were allowed
to operate as usual (ie, relatively looser restrictions were imposed
this time compared with the previous emergency declaration).

In this study, we used data from participants who responded at
least one surveys.

Measurements
Assessment of severe psychological distress
In both the baseline and follow-up surveys, the Kessler’s six-item
psychological distress scale (K6) was used to measure severe
psychological distress (SPD).17 Since the K6 measures psycho-
logical distress in the general population using six simple items, it
is broadly used in epidemiological studies in assessing depression
or suicide prevention.18 Each item measures the extent of general
non-specific psychological distress using a 5-point response:
0 ‘none of the time’, 1 ‘a little of the time’, 2 ‘some of the time’,
3 ‘most of the time’, and 4 ‘all of the time’; thus, the total scores
ranged from 0–24. The K6 was translated into Japanese, and a
previous study conducted in 164 Japanese adults has proved its
internal consistency in relation to reliability (Cronbach’s alpha:
0.849) and validity (100% sensitivity and 69.3% specificity for
screening mood and anxiety disorder).19 This study used the
established protocol to define a score of 13 or above as having
SPD.20

Assessment of living arrangements
The Internet research company provided the number of family
members living with the individual at the time of the Phase 1
survey. This study defined those who responded with “zero” as
the ‘living alone’ group, and those who responded with “one or
more” as the ‘living with others’ group.
Covariates
In the baseline survey, participants reported their gender, age,
residential area (Northern Kanto area [Ibaraki, Tochigi, and
Gunma Prefectures], Saitama Prefecture, Chiba Prefecture,
Kanagawa Prefecture, Tokyo Metropolis), working status (work-
ing, not working), smoking status (smokers, ex-smokers, non-
smokers), alcohol consumption (never, seldom [1–4 times/week],
often [5–7 times/week], daily walking time (less than 30mins,
30–59mins, 60mins), regular annual vaccination (yes, no), and
past medical history (hypertension, diabetes, heart disease, stroke,
respiratory disease, kidney disease, cancer). Current/past medical
history categorized into three groups (none, 1, 2+) according
to the total number of comorbidities in statistical analysis. In
addition, the Internet research company provided categorized data
of educational attainment (junior or high school graduate, junior

college graduate, university graduate or above, others) and
personal annual income. (<2 million JPY, [approx. 18,600 USD],
2–4 million JPY [18,600–37,200 USD], 4–6 million JPY
[37,200–55,800 USD], and ≥6 million JPY [55,800 USD and
over]).

Statistical analysis
The mean K6 score for both living arrangements were compared
using mixed-effect linear regression adjusted for gender, age,
residential area (prefecture), working status, personal annual
income, education, smoking status, alcohol consumption, walking
time, comorbidities (none, one, two or more), and regular
vaccination.

Thereafter, a mixed-effect logistic regression model was used
to examine the correlation between living arrangement and
developing SPD by nesting each participant.21 In this analysis, in
order to seek the difference of likelihood for developing SPD,
fixed effects were set for all individual factors, survey phases
(ie, phase 1 to 9), individual K6 scores during Phase 1, and also
for interaction term between living arrangement and phase. In
order to account for differences between age groups, the above
regression analysis was performed using data for the entire
participant population, followed by separate data for gender, each
age group (ie, 20–39 years, 40–64 years and ≥65 years) and
working status. Stata version 15.0 (Stata Corp., College Station,
TX, USA) was used for statistical analysis.

Ethical approval
This study was approved by the Ethics Committee of Tokyo
Medical University, Tokyo, Japan (No: T2019-0234). Informed
consent was obtained from all respondents.

RESULTS

Table 1 shows the characteristics of participants according to
living arrangements. Of those, 958 (49.0%) were men, average
age was 49.7 years, and standard deviation (SD) was 16.3 years.
Regarding living arrangements, 446 (18.5%) lived alone. On
average, participants responded to 8.07 (SD, 1.86) surveys out of
nine surveys.

Figure 2 shows the trajectory of the adjusted mean of K6
scores for each survey. According to the K6 score, psychological
distress of both the ‘living alone’ and ‘living with others’ groups
increased to the same extent in the early phase of the COVID-19
pandemic (ie, Phases 1–3). However, from Phase 4, psycho-
logical distress gradually improved in the ‘living with others’
group, while the ‘living alone’ group remained high. Mixed-effect
linear regression showed that there were significant differences of
K6 scores between both groups at phases 6–8 (P < 0.05).

Table 2 shows the number of participants and proportions of
SPD by survey phases. In the pre-pandemic phase (Phase 1), 228
participants (9.5%) showed SPD. Among those who live with
others, the highest proportion of SPD was observed at Phase 2,
whereas the highest proportion was observed at phase 6 among
those who live alone. Throughout the survey, men who live alone
and the younger age group showed relatively higher proportion of
SPD.

Table 3 shows adjusted odds ratios (ORs) of developing SPD
by living arrangement and survey phases. Overall, the likelihood
of developing SPD was higher in Phase 2 (OR 1.53; 95%
confidence interval [CI], 1.12–2.09), Phase 3 (OR 1.38; 95% CI,
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1.01–1.87), and Phase 5 (OR 1.47; 95% CI, 1.08–2.01) compared
with the pre-pandemic phase (Phase 1). This implies that a
citizen’s mental health is more likely to deteriorate during the first
4 months of the pandemic. Regarding living arrangement, the
association was non-significant overall (OR 1.19; 95% CI,
0.68–2.05), whereas the odds of developing SPD in interaction
term with survey phases tended to be higher among those who
lived alone than those who lived with others in Phase 6 (OR 1.89;
95% CI, 0.99–3.64) and Phase 7 (OR 1.88; 95% CI, 0.97–3.63).

This indicates that during the first 4 months of the pandemic, the
mental health of all citizens deteriorated regardless of whether
they lived alone or not. Subsequently, psychological distress
among those who lived with others gradually improved, while
distress among those who lived alone remained severe. In the
stratified analysis of gender, age group and working status, this
tendency was particularly pronounced among women, middle-
aged participants, and workers.

Table 1. Characteristics of study participants

n %
Living with others Living alone

P
n % n %

Overall 2,400 1,954 446

Gender 0.046
Men 1,200 50.0% 958 49.0% 242 54.3%
Women 1,200 50.0% 996 51.0% 204 45.7%

Age, years <0.001
20–39 800 33.3% 615 31.5% 185 41.5%
40–64 1,019 42.5% 839 42.9% 180 40.4%
≥65 581 24.2% 500 25.6% 81 18.2%

Working status <0.001
No 885 36.9% 780 39.9% 105 23.5%
Yes 1,515 63.1% 1,174 60.1% 341 76.5%

Residential area <0.001
Northern Kanto (Ibaraki, Tochigi, Gunma Prefectures) 221 9.2% 193 9.9% 28 6.3%
Saitama Prefecture 385 16.0% 326 16.7% 59 13.2%
Chiba Prefecture 339 14.1% 291 14.9% 48 10.8%
Tokyo Metropolis 922 38.4% 696 35.6% 226 50.7%
Kanagawa Prefecture 533 22.2% 448 22.9% 85 19.1%

Education, years <0.001
Junior or high school graduate (≤12 years) 559 23.3% 462 23.6% 97 21.7%
Junior college graduate (13–15 years) 487 20.3% 424 21.7% 63 14.1%
University graduate or above (≥16 years) 1,258 52.4% 978 50.1% 280 62.8%
Other 96 4.0% 90 4.6% 6 1.3%

Annual income, Japanese yen <0.001
<2 million 1,044 43.5% 918 47.0% 126 28.3%
2 million–<4 million 608 25.3% 440 22.5% 168 37.7%
4 million–<6 million 353 14.7% 253 12.9% 100 22.4%
≥6 million 327 13.6% 275 14.1% 52 11.7%

Smoking status 0.262
Smoker 340 14.2% 266 13.6% 74 16.6%
Ex-smoker 344 14.3% 283 14.5% 61 13.7%
Non-smoker 1,716 71.5% 1,405 71.9% 311 69.7%

Alcohol consumption 0.035
None 1,020 42.5% 832 42.6% 188 42.2%
Seldom (1–4 days/week) 872 36.3% 691 35.4% 181 40.6%
Often (5–7 days/week) 508 21.2% 431 22.1% 77 17.3%

Walking time, mins/day 0.809
<30 1,207 50.3% 984 50.4% 223 50.0%
30–59 792 33.0% 648 33.2% 144 32.3%
≥60 401 16.7% 322 16.5% 79 17.7%

Regular vaccinations <0.001
No 1,315 54.8% 1,037 53.1% 278 62.3%
Yes 1,085 45.2% 917 46.9% 168 37.7%

Comorbidities
Hypertension 453 18.9% 374 19.1% 79 17.7% 0.487
Diabetes 135 5.6% 112 5.7% 23 5.2% 0.634
Heart disease 68 2.8% 53 2.7% 15 3.4% 0.455
Stroke 25 1.0% 19 1.0% 6 1.3% 0.883
Respiratory disease 104 4.3% 86 4.4% 18 4.0% 0.732
Kidney disease 14 0.6% 12 0.6% 2 0.4% 0.678
Cancer 51 2.1% 47 2.4% 4 0.9% 0.046

P-value was calculated by chi-square test.

Living Alone and Psychological Distress During COVID-19 Pandemic

348 j J Epidemiol 2022;32(7):345-353



Phase 1 
(Feb,2020) 

n=2,400

Phase 2  
(Apr,2020) 

n=2,141

Phase 3 
(May,2020) 

n=2,200

Phase 4  
(Jun,2020) 
n=2,149

Phase 5 
(Jul,2020) 
n=2,155

Phase 6 
(Sep,2020) 

n=2,085

Phase 7 
(Oct,2020) 

n=2,086

Phase 8 
(Dec,2020) 

n=2,066

Phase 9 
(Jan,2021) 
n=2,080

4.00

4.50

5.00

5.50

6.00

6.50

7.00
Living with others

Living alone

Survey Phases

A
dj

us
te

d 
m

ea
sn

 o
f K

6 
sc

or
e

* * *

Figure 2. Adjusted means of K6 score according to living arrangements: mixed-effect linear regression results. K6, Kessler’s six-
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Table 2. The number of participants and proportions of SPD by survey phases

Survey phase
Phase 1
(Feb,2020)

Phase 2
(Apr,2020)

Phase 3
(May,2020)

Phase 4
(Jun,2020)

Phase 5
(Jul,2020)

Phase 6
(Sep,2020)

Phase 7
(Oct,2020)

Phase 8
(Dec,2020)

Phase 9
(Jan,2021)

Number of participants 2,400 2,141 2,200 2,149 2,155 2,085 2,086 2,066 2,080

Overall

Living with others
n 1,954 1,745 1,790 1,744 1,754 1,698 1,690 1,680 1,694
Prop of SPD (%) 9.2% 11.5% 10.3% 8.9% 10.9% 9.6% 9.3% 9.3% 9.3%

Living alone
n 446 396 410 405 401 387 396 386 386
Prop of SPD (%) 11.0% 13.1% 11.7% 12.8% 15.2% 15.8% 14.4% 13.0% 13.7%

Men

Living with others
n 958 866 887 871 871 835 837 832 839
Prop of SPD (%) 9.0% 11.3% 9.2% 8.7% 10.0% 9.2% 9.0% 9.3% 8.6%

Living alone
n 242 221 224 225 223 211 218 214 218
Prop of SPD (%) 13.2% 14.5% 14.3% 14.2% 17.5% 16.6% 14.7% 13.6% 14.7%

Women

Living with others
n 996 879 903 873 883 863 853 848 855
Prop of SPD (%) 9.3% 11.6% 11.4% 9.0% 11.8% 10.0% 9.7% 9.3% 10.1%

Living alone
n 204 175 186 180 178 176 178 172 168
Prop of SPD (%) 8.3% 11.4% 8.6% 11.1% 12.4% 14.8% 14.0% 12.2% 12.5%

Younger age

Living with others
n 615 552 547 521 529 501 496 498 493
Prop of SPD (%) 15.4% 19.4% 18.6% 17.3% 19.1% 19.4% 17.1% 16.9% 18.1%

Living alone
n 185 157 163 160 159 152 156 148 150
Prop of SPD (%) 17.3% 16.6% 11.7% 15.0% 18.9% 21.1% 17.9% 14.2% 16.7%

Middle age

Living with others
n 839 751 775 763 769 751 746 745 746
Prop of SPD (%) 8.2% 9.9% 8.9% 7.6% 10.1% 7.3% 8.3% 8.2% 7.9%

Living alone
n 180 167 172 170 169 164 165 168 164
Prop of SPD (%) 7.8% 13.2% 14.0% 15.3% 15.4% 15.9% 15.8% 15.5% 14.6%

Older age

Living with others
n 500 442 468 460 456 446 448 437 455
Prop of SPD (%) 3.0% 4.3% 3.0% 1.5% 2.6% 2.5% 2.5% 2.5% 2.2%

Living alone
n 81 72 75 75 73 71 75 70 72
Prop of SPD (%) 3.7% 5.6% 6.7% 2.7% 6.8% 4.2% 4.0% 4.3% 5.6%

SPD, severe psychological distress defined a score of 13 or above in Kessler’s six-item psychological distress scale.
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DISCUSSION

Summary of findings
We set out to determine whether changes occurred in
psychological distress levels during different phases of the
COVID-19 pandemic in 2020–2021, and whether those changes
were affected by living arrangements, by conducting this repeated
longitudinal study among 2,400 ordinary Japanese citizens.
Overall, psychological distress among ordinary citizens increased
during the early phase of the pandemic but has improved
since then. However, the changes differed depending on living
arrangements. Compared to those living with others, individuals
living alone showed higher psychological distress levels during
middle phases. Age- and gender-stratified analyses showed that
SPD was especially more likely to develop among middle-aged
women who lived alone. In addition, men who live alone or who
are in the younger age group showed higher SPD proportion
throughout the survey. Effective countermeasures targeting those
who live alone or are of a young age group are essential.

Comparison with past findings
There is a growing number of studies on the impact of COVID-19
on mental health. Most are cross-sectional studies; however,
towards the end of 2020, some longitudinal studies have also
been published.22 Some major longitudinal studies include
those in the United Kingdom,23,24 the United States,25 Italy,26

Germany,27 and Argentina.28 However, few of these have referred
to living arrangements. Fancourt et al. examined the trajectory of
changes in living arrangements, depression, and anxiety scores, in
36,520 British subjects between March 23 and August 9, 2020,
and found that those living alone showed less improvement in
these scores than in other household configurations.23 Our study
showed consistent results with their investigation; however, their
study did not mention differences by age. Living alone among the
young and the older populations bear different situations in terms
of life stages. This study revealed that, in particular, those who
are in the middle-aged groups who live alone are in need of more
attention because they were more likely to continue being in a
severe psychologically distressed state.

Possible mechanism
In the early phase of the pandemic, psychological distress
increased in both groups regardless of living arrangements. The
rapid spread of COVID-19 created fear and anxiety about con-
tracting the unknown virus,29,30 which may have caused increased
distress of the whole population. After the early phase, however,
distress was alleviated among those who live with others but
did not change among those living alone. Although the number
of infected people per day was decreasing, the government
continued to restrict social contact, limiting opportunities for
face-to-face contact. This restriction was continued throughout
the year in Japan, so those living alone could not receive adequate
social support and were more likely to feel severe loneli-
ness.10,31,32 Loneliness is defined as “existence of a gap between
the amount of social interaction desired and the amount of
interaction possible,”33 and this can lead to serious problems,
such as suicide, abuse, and cognitive decline.7,8 A recent cross-
sectional study including 25,482 Japanese adults showed that the
level of loneliness elevated after the COVID-19 pandemic.34 In
order to avoid or alleviate such serious problems, it is necessary
to implement mental health measures for people living alone. For

example, encouraging online communication would be beneficial
to prevent depression.35 In addition, it would be beneficial for
alleviating loneliness to provide psychological therapies, such as
mindfulness, lessons on friendship, robotic pets, and social
facilitation software online.36

This study also showed that the association between living
alone and deterioration of mental health was more apparent in
the middle-aged group. In order to reduce face-to-face contact,
the government recommends remote working, or online social
events.37 However, previous studies have indicated that it is
difficult for the middle-aged to older population to obtain
sufficient social support through telephone or online communi-
cation.38,39 On the other hand, young people, even those who live
alone, may be more likely to receive sufficient social support
outside the family through online interactions. Furthermore, the
study also found that mental health deterioration during the
COVID-19 pandemic was more likely to have occurred in women
living alone around September to October 2020. A past study
showed that women’s psychological well-being is more depend-
ent on the amount of social support than men.40 The negative
impact given by deprivation of social support on mental health
may be greater for women, especially for those living alone. The
national statistics showed an excess suicide death rate between
August and December 2020, when women showed higher
likelihood of SPD in this study, suggesting the need for effective
suicide prevention efforts. For example, internet-based cognitive
behavioural therapy would be one choice because a recent
randomized-controlled trial showed its’ effectiveness for reducing
depressive mood during the COVID-19 pandemic.41

Strengths and limitations
A major strength of this study is the multi-wave longitudinal
study design, which consists of nine repeated measurements at
regular intervals. In addition, the baseline survey was conducted
just before the COVID-19 pandemic, allowing for accurate com-
parison between the pre- and post-pandemic periods. According
to a recent systematic review, most of the longitudinal studies on
COVID-19 pandemic and mental health started their investigation
after the declaration of the pandemic by WHO.42 These studies
cannot accurately assess the magnitude of the impact of the
pandemic on mental health deterioration. However, there are
some limitations in our study that should be considered. First,
since the participants were recruited from among those who had
enrolled at a single Internet research company, the results may
have been affected due to selection bias. Those registered with the
internet-survey company might be more likely to use the internet
heavily. Heavy internet use is related to poor mental health;
therefore, the study may include those with poorer mental health
than population average.36 According to the Japanese Ministry of
Internal Affairs and Communication, regular internet users were
younger in age compared to non-users,43 so the results in this
study may not be representative of the older population. Second,
since the study participants were recruited from the Tokyo
Metropolitan area, and not from all regions across Japan, the
results may not be directly applicable to the general Japanese
population. Compared to national statistics, this study shows
lower proportion of older adults (24.9% of participants in this
study and 28.8% of Japan’s entire population) and those who live
alone (19.6% and 28.7%, respectively). Third, this study did not
consider possible changes in independent variables, such as
change of living arrangement or decline of personal income
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during follow-up. Fourth, no data on current or past history of
medication for mental health were obtained for this study. If a
certain number of participants had started medication during the
period of these two surveys, the results may be biased. Lastly,
living arrangements have shown to be associated with mental
health, including not only whether one lives alone, but also with
whom one lives.44,45 Due to the limited number of study
participants, this study could not examine the relationship
between living arrangement and mental health in detail. Future
studies to examine the relationship using a larger data set is
necessary.

Conclusion
During the COVID-19 pandemic, those living alone are
persistently at a higher risk of SPD compared to those living
with others. Effective countermeasures targeting those living
alone, such as enhancing online communication or providing
psychological therapies, are essential.
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