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Background: The current coronavirus (COVID-19) pandemic has had large impacts
on society, including people practicing social distancing. This behavioral response has
increased loneliness. Loneliness not only increases the risk of psychiatric disorders,
but also affects occupational mental health. To avoid the negative effects of isolation,
it is important to have social contact with other people, especially family members.
Employment and economic instability caused by COVID-19 may have also affected family
relationships. It is important to understand the association between family relationships
and loneliness in workers under the pandemic.

Methods: We collected usable data from 27,036 Japanese workers who completed
an online survey during the COVID-19 pandemic. Participants were asked how
long they spend with members of their family during mealtimes or at home, and
if they experienced loneliness; the latter was assessed by a single question. Other
questions included whether participants lived with their spouse, or with someone
in need of care. To estimate the odds ratios (ORs) of time with family associated
with loneliness we used a multilevel logistic model nested in the prefecture of
residence, with adjustments for age, sex, marital status, presence of a cohabitant
requiring care, equivalent income, educational level, number of employees in the
workplace, frequency of remote work, availability of someone for casual chat, smoking,
drinking, time for leisure interests, and cumulative rates of COVID-19 in the prefecture.
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Results: Ten percent (2,750) of the 27,036 participants reported loneliness. The survey
showed a significant negative correlation between time spent with family and loneliness
(o <'0.001): participants who spent more time with family were less likely to feel
loneliness. In addition, not living with a spouse and living with someone in need of care
were associated with loneliness (not living with a spouse: p < 0.001; living with someone
in need of care: p < 0.001).

Conclusion: Loneliness under COVID-19 pandemic conditions was negatively
associated with time spent with family members, with the converse result found for
participants cohabiting with someone in need of care. These associations suggest the
potential value of changes to working practices and interventions to combat loneliness.

Keywords: COVID-19, loneliness, family, workers, Japan

INTRODUCTION

The coronavirus (COVID-19) outbreak caused by SARS-CoV-
2 in December 2019 has resulted in a global pandemic that
has led to multiple public health issues related to mental health
(1). A wide-range of age groups, including adolescents and
the elderly, have experienced mental health problems during
the pandemic (2, 3). Similar findings have been reported for
groups including pre-infected people and cancer survivors (4,
5). COVID-19 is highly infectious and can lead to serious
illness, so efforts to prevent the spread of the disease have been
implemented worldwide. The strongest effort was to lock down
cities and restrict human movements and contacts. In addition,
WHO recommended avoiding the “Three Cs,” namely closed
spaces, crowded places and close-contact settings, to minimize
transmission of the disease. Furthermore, to restrict people’s
movements, the Japanese government requested companies
to implement remote work, which many companies urgently
adopted. Remote work reduces opportunities to communicate
with workmates and to receive support from the workplace
(6). Although these infection control measures are considered
effective in preventing the spread of disease, they also potentially
increase the risk of loneliness and mental health problems, both
of which have become new public health challenges (7). The
increase in loneliness, in particular, has been attributed to the loss
of contact with others and of usual routines due to the COVID-19
pandemic-related introduction of social distancing (8).
Loneliness is defined as “a distressing feeling that accompanies
the perception that one’s social needs are not being met by the
quantity or especially the quality of one’s social relationships” (9).
Biologically, it has been linked to activity in the ventral striatum
and parietal junction (10), while epidemiologically it has been
linked to social status factors such as education, and income
(11, 12). Loneliness is associated not only with psychological
distress (13, 14), but also depression and anxiety (15, 16), sleep
disorders (17), alcoholism (18), Alzheimer’s disease (19), and
other psychiatric disorders. Loneliness is also associated with
increased mortality and suicidal ideation (20, 21). In Japan,
suicides attributed to loneliness have increased rapidly since the
pre-COVID-19 pandemic period (22). Loneliness may influence
not only mental health in general, but also occupational mental

health. For example, workers with loneliness are more likely to
feel low job satisfaction and express frustration (23).

To avoid isolation, it is important to have contact with
other people. It is generally considered that people have the
highest frequency of contacts with family members (24). Family
involvement is not only related to frequency of social contacts,
but also to reported levels of happiness (25). People living alone
reported more loneliness than those living with others (26).
Another study showed that people without partners, such as
divorcees and widows, were more likely to have loneliness (16).
On the other hand, people living with family members in need of
care are more susceptible to feeling stressed due to the burden of
care (27). Therefore, it can be hypothesized that spending time
with close family members may reduce loneliness, but this effect
may vary depending on the family situation.

We hypothesized that workstyle changes resulting from the
COVID-19 pandemic, such as remote work, have resulted in
reduced opportunities to interact with others and have led to
increased loneliness among workers. At the same time, as remote
work continues to increase due to the COVID-19 pandemic,
workers are released from commuting time and therefore
have more time to spend with their families. In fact, before
COVID-19, remote work was recommended in Japan from the
perspective of work-life balance. However, employment and
economic problems caused by COVID-19 may have also affected
family relationships. Therefore, this study aimed for a better
understanding of the association between family relationships
and loneliness in workers during the COVID-19 pandemic.

METHODS
Study Design and Participants

We conducted an online survey from December 22 to 26,
2020, under the Collaborative Online Research on the Novel-
coronavirus and Work (CORoNaWork) Project. Information
about the protocol for this cross-sectional study has already been
published (28). The target population comprised workers with
a full-time employment contract at that time. The survey was
conducted by Cross Marketing Inc. (Tokyo, Japan), which has
4.7 million registered monitors. E-mail invitations to participate
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were sent to 605,381 monitors. Of these, 55,045 answered the
initial screening questions, of whom 33,302 matched the survey’s
inclusion criteria (relating to worker status, region, sex, and
age) and responded to the survey. A further 215 respondents
were excluded because they were deemed to have provided false
responses by Cross Marketing Inc, leaving a total of 33,087
participants eligible respondents who completed the survey.
Of these, 6,051 completions identified as containing invalid
responses or response errors were excluded. Exclusion criteria
included extremely short response time (<6 min), extremely low
reported body weight (<30kg), extremely short reported height
(<140 cm), inconsistent answers to similar questions throughout
the survey (e.g., about marital status and area of residence), and
wrong answers to a question designed to identify fraudulent
responses (“Choose the third largest number from the following
five numbers.”). Protocols in peer-reviewed journals show that
several characteristics of excluded groups differ from those of
included groups (28). In total, 27,036 completed surveys were
available for analysis. Participants were not compensated for
participation. The study was approved by the ethics committee of
the University of Occupational and Environmental Health, Japan.
Participants provided informed consent by filling out a form on
the survey website.

Assessment of Time Spent With Family

During Mealtimes or at Home

The survey included questions designed to find out how much
time participants spend with their family for meals or simply at
home. To the question: "How long do you spend with family
having a meal or at home?” participants selected one of the
following options: more than 2h, more than 1h, more than
30 min, <30 min, and almost never. The following questions were
also included in the survey, and required “Yes” or “No” answers:
“Do you live with your spouse?” and “Do you live with someone
in need of care?”

Assessment of Loneliness

One question focused on whether the participants experienced
loneliness or not. To the question: “During the last 30 days,
how frequently have you felt loneliness?” participants selected
one of the following options: never, a little, sometimes, usually,
always. Answers “always,” “usually,” or “sometimes” were taken
as indicating loneliness.

Other Covariates

The following demographic and socioeconomic factors were
included as covariates: age, sex, marital status, presence of a
cohabitant in need of care, equivalent income, educational level,
number of employees in the workplace, frequency of remote
work, presence of someone for casual chat, smoking, drinking,
time for leisure interests and cumulative rates of COVID-19 in
the prefecture of residence.

The cumulative incidence of COVID-19 in the prefecture of
residence between the time of the survey and 1 month later was
used as a community-level variable. The relevant information was
obtained from public institution websites.

Statistical Analysis
We used a multilevel logistic model to estimate odds ratios (ORs)
for time spent with family during mealtimes or at home and
loneliness. Loneliness was identified only if participants answered
always, usually, or sometimes to that question. The multivariate
model was adjusted for the factors: age, sex, marital status,
presence of a cohabitant in need of care, equivalent income,
educational level, number of employees in the workplace,
frequency of remote work, presence of someone for casual chat,
smoking, drinking, time for leisure interests and cumulative
incidence rate of COVID-19 in the prefecture.

P-values below 0.05 were considered statistically significant.
All analyses were run on Stata Statistical Software Release 17.
(StataCorp LLC, College Station, TX, USA.).

RESULTS

Table 1 shows the basic characteristics of the participants. Ten
percent (2,750) of the 27,036 participants experienced loneliness.
When asked about time spent with family, the largest group
(26.6%) answered “almost never;” however, among participants
with loneliness, 46.1% answered “almost never” to this question.
Of those who spent more than 2h with family, 9.9% had
loneliness. Notably, the incidence of loneliness decreased as the
time spent with family increased. In addition, loneliness was
reported less frequently by participants who lived with their
spouse, but more frequently by those living with someone in need
of care.

Table 2 shows the odds ratio (OR) of time spent with family
and loneliness estimated by the logistic model. The age-sex
adjusted OR of loneliness for those who reported spending little
or no time with family indicated a significant association (OR =
3.43,95% CI 2.99-3.94, p < 0.001). This result was similar with
multivariate analysis (OR = 2.00, 95% CI 1.71-2.33, p < 0.001).
In addition, not living with a spouse and living with someone in
need of care were associated with loneliness (OR = 2.44, 95%
CI 2.24-2.67, p < 0.001, and OR = 1.67, 95% CI 1.41-1.97, p
< 0.001, respectively). Again, similar results were obtained with
multivariate analysis (not living with a spouse: OR = 1.44, 95%
CI 1.30-1.61, p < 0.001; living with someone in need of care: OR
=1.85,95% CI 1.56-2.21, p < 0.001).

DISCUSSION

This study showed that during the COVID-19 pandemic, workers
in Japan who spent less time with their families were more likely
to report loneliness. Those who did not live with their spouse
were also more likely to feel lonely than those who did live
with their spouse. Another study conducted during the COVID-
19 pandemic similarly found that people who were not living
with a partner felt lonely (29). However, time spent with family
members in need of care and attention was associated with
more loneliness.

The relationship between time spent with family and
loneliness showed a dose-response function: the shorter the
time spent with family, the greater the likelihood of feeling
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TABLE 1 | Characteristics of participants who experienced loneliness.

Total Non-loneliness Loneliness
n = 27,036 n = 24,286 n = 2,750
Age in years, mean (SD) 47.0 (10.5) 47.3 (10.5) 44.5 (10.1)

Sex, male (%)

Time spent with family having a meal or at home
more than 2h

more than 1h

more than 30 min

<30min

almost never

Living with someone

Yes

No

Living with spouse

Yes

No

Living with someone in need of care
Yes

No

Equivalent income (million JPY)
<200

200-599

600-999

>1,000

Educational level

Junior high school

High school

University, graduate school, vocational school, Junior college
Number of employees in the workplace
<10

<100

<1,000

1,000>

Frequency of remote work
more than 4 days a week

more than 2 days a week

more than 1 days a week

more than 1 days a month

hardly ever

Have friends or neighbors
easily available for small talk or daily conversation
Yes

No

Current smoking

Alcohol consumption

6-7 days a week

4-5 days a week

2-3 days a week

<1 day a week

hardly ever

Time for interests

more than 2 h

more than 1h

more than 30 min

<30min

almost never

13,814 (51.1%)

4,375 (16.2%)
6,312 (23.3%)
5,611 (20.8%)
3,553 (13.1%)
7,185 (26.6%)

21,229 (78.5%)
5,807 (21.5%)

14,454 (53.5%)
12,582 (46.5%)

1,223 (4.5%)
25,813 (95.5%)

1,709 (6.3%)
12,045 (44.5%)
9,032 (33.4%)
4,250 (15.7%)

368 (1.4%)
6,953 (25.7%)
19,715 (73.0%)

6,165 (22.9%)
6,940 (25.6%)
7,153 (26.5%)
6,778 (25.1%)

2,790 (10.3%)
1,477 (5.5%)
878 (3.2%)
615 (2.3%)

21,276 (78.7%)

18,086 (66.9%)
8,950 (33.1%)
7,004 (25.5%)

5,674 (21.0%)
2,077 (7.7%)
3,266 (12.1%)
4,547 (16.8%)
11,472 (42.4%)

4,636 (17.1%)
6,367 (23.6%)
5,727 (21.2%)
4,376 (16.2%)
5,930 (21.9%)

12,601 (51.9%)

4,103 (16.9%)
5,922 (24.4%)
5,160 (21.2%)
3,185 (13.1%)
5,916 (24.4%)

19,441 (80.1%)
4,845 (19.9%)

13,558 (55.8%)
10,728 (44.2%)

1,044 (4.3%)
23,242 (95.7%)

1,392 (5.7%)
10,558 (43.4%)
8,340 (34.3%)
3,996 (16.5%)

306 (1.3%)
6,190 (25.5%)
17,790 (73.7%)

5,619 (23.1%)
6,183 (25.5%)
6,379 (26.3%)
6,105 (25.2%)

2,512 (10.3%)
1,344 (5.5%)
803 (3.3%)
564 (2.3%)

19,063 (78.5%)

17,029 (70.1%)
7,257 (29.9%)
6,274 (25.8%)

5,179 (21.3%)
1,910 (7.9%)
2,935 (12.1%)
4,071 (16.8%)
10,191 (42.0%)

4,078 (16.8%)
5,770 (23.8%)
5,231 (21.5%)
3,991 (16.4%)
5,216 (21.5%)

1,213 (44.1%)

272 (9.9%)
390 (14.2%)
451 (16.4%)
368 (13.4%)

1,269 (46.1%)

1,788 (65.0%)
962 (35.0%)

896 (32.6%)
1,854 (67.4%)

179 (6.5%)
2,571 (93.5%)

317 (11.5%)
1,487 (54.1%)
692 (25.2%)
254 (9.2%)

62 (2.3%)
763 (27.7%)
1,925 (70.0%)

546 (19.9%)
757 (27.5%)
774 (28.1%)
673 (24.5%)
278 (10.1%)
133 (4.8%)
75 (2.7%)
51 (1.9%)
2,213 (80.5%)

1,057 (38.4%)
1,693 (61.6%)
730 (26.5%)

495 (18.0%)
167 (6.1%)
331 (12.0%)
476 (17.3%)
1,281 (46.6%)

558 (20.3%)
597 (21.7%)
496 (18.0%)
385 (14.0%)
714 (26.0%)
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TABLE 2 | Association between time spent with family having a meal or at home, and loneliness.

Participants Loneliness Univariate Multivariate*

n % OR 95% CI p-value OR 95% CI p-value
Time spent with family having a meal or at home
More than 2h 4,375 6.2 1.00 1.00
More than 1h 6,312 6.2 1.01 0.86-1.19 0.865 0.97 0.82-1.14 0.713
More than 30 min 5,611 8.0 1.44 1.23-1.68 <0.001 1.26 1.07-1.48 0.006
<30min 3,553 10.4 1.96 1.66-2.31 <0.001 1.49 1.256-1.77 <0.001
Almost never 7,185 17.7 3.43 2.99-3.94 <0.001 2.00 1.71-2.33 <0.001
Live with spouse
Yes 14,454 6.2 1.00 1.00
No 12,582 14.7 2.44 2.24-2.67 <0.001 1.44 1.30-1.61 <0.001
Live with someone in need of care
Yes 1,223 14.6 1.67 1.41-1.97 <0.001 1.85 1.56-2.21 <0.001
No 25,813 10.0 1.00 1.00

OR, odds ratio; Cl, confidence interval. "Adjusted for age, sex, marital status, presence of a cohabitant needing care, equivalent income, educational level, number of employees in the
workplace, frequency of remote work, presence of someone for casual chat, smoking, drinking, time for leisure activities and cumulative incidence rate of COVID-19 in the prefecture.

lonely. These results were robust even after adjusting for factors
such as income, social status, and education, which have been
reported to be associated with loneliness in previous studies.
Time spent with family members is thought to contribute to well-
being because of the social integration provided by the family,
enhanced importance of the self, and the accessibility of social
support (24). Low well-being is correlated with loneliness (30),
possibly further illustrating the relationship between time spent
with family and loneliness. Previous studies have also reported
that living without a partner is a contributory factor in loneliness
(31), while others have suggested that not only cohabitation but
also the strength of the relationship between partners modulates
the intensity of loneliness (32). Our results provide evidence in
support of the importance of strong family relationships, as the
less time spent with family, the more participants were likely to
report loneliness.

Biological mechanisms have been proposed to explain the
association between time spent with family and loneliness.
Dopamine can be involved in loneliness. Dopaminergic nerves
serve in regulating reward-processing behavior mediated by
pleasure and enjoyment, and emotional behaviors such as
romantic love. The ventral striatum is a neurotransmitter-related
region centered on dopamine and may be involved in feelings
of loneliness (10). This dopaminergic function may mediate
loneliness (33). In a survey of female workers on how they
spend their time in daily activities, most participants described
time spent with their spouse and family as enjoyable, whereas
time alone was not enjoyable (34). A similar association between
loneliness and family time was found in this study. Because this
study assessed loneliness using the subjective question “How
frequently have you felt loneliness?,” the results seem likely to
be influenced by subjective experiences such as pleasure and
enjoyment. We presume that dopamine nerves of the reward
system are implicated in the finding that the less time spent with
family, the more loneliness participants experienced.

Interestingly, loneliness varied with factors other than simple
time spent with family. In contrast to living with a spouse, living
with a person in need of care was strongly positively correlated
with loneliness. The burden of care on family members increases
not only psychological stress but also economic burden (35). A
previous study reported that caring for a family member was
correlated with loneliness particularly when the family members
lived together (36). Research has also suggested that emotional
support from others, social connections and contact with friends
are important for countering caregiver’s feelings of loneliness
(37, 38).

This study prompts two suggestions. First, time spent with
family may be useful in reducing loneliness, as the mental health
impact of the COVID-19 pandemic becomes a global public
health issue. Second, recommended measures for preventing
COVID-19 infection, such as maintaining social distance and
refraining from going out, may lead to reduced opportunities for
communication with others, which may in turn negatively affect
mental health (7). However, increased time spent with family due
to increased time spent at home, such as in the case of remote
work, may compensate for the effects of reduced opportunities
for socializing. Furthermore, home-alone and single workers are
a high-risk group for loneliness, and may require careful support
in terms of mental well-being.

Several limitations of the present study should be addressed.
First, the results are based on an Internet survey, and so the
generalizability of the results is open to question. However, we
purposively aimed for a diverse target population in terms of
gender, occupation, and region, based on COVID-19 incidence
data. Second, although there are several ways to assess loneliness
(39), we did so by using a single question, following previous
studies on loneliness that used a single assessment item (40).
Third, causal relationships are unclear due to the cross-
sectional nature of the study and the existence of unmeasured
confounding factors. Fourth, in this study the problem of
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common-method-bias was assumed, because many standardized
question options are used in internet surveys. However, we
consider any impact of the common-method-bias to be small
because the variance explained by Harman’s one-factor test on
all of the self-reported outcome measures we used, namely, the
Kessler 6 scale, WFun, and Job Content Questionnaire, was 25%,
which is lower than 50%. Finally, the survey was conducted
during the COVID-19 pandemic, but it remains unclear how
the pandemic and resulting changes in daily and occupational
environments might have affected the survey outcomes.

In this study, 10% of participants reported feelings of
loneliness during the COVID-19 pandemic. The feeling
of loneliness was associated with time spent with family
members, with contrasting results depending on the status
of the cohabitants. Greater consideration should be given to
interventions such as support for caregivers, and encouragement
regarding remote work and other potential changes, consistent
with the worker’s family and living conditions.
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