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Abstract: The precautionary measures and uncertainties surrounding the COVID-19 pandemic have
serious psychological impacts on peoples’ mental health. We used longitudinal data from Hiro-
shima University to investigate loneliness before and during the pandemic among older and
younger people in Japan. We provide evidence that loneliness among both older and younger peo-
ple increased considerably during the pandemic. Although loneliness among younger people is
more pervasive, the magnitude of increase in loneliness during the pandemic is higher among older
people. Our logit regression analysis shows that age, subjective health status, and feelings of de-
pression are strongly associated with loneliness before and during the pandemic. Moreover, house-
hold income and financial satisfaction are associated with loneliness among older people during the
pandemic while gender, marital status, living condition, and depression are associated with loneli-
ness among younger people during the pandemic. The evidence of increasing loneliness during the
pandemic is concerning for a traditionally well-connected and culturally collectivist society such as
Japan. As loneliness has a proven connection with both physical and mental health, we suggest
immediate policy interventions to provide mental health support for lonely people so they feel more
cared for, secure, and socially connected.

Keywords: loneliness; COVID-19 pandemic; social isolation; older and younger people; socio-de-
mographic and psychological factors; comparative analysis; logit regression; Japan

1. Introduction

The COVID-19 pandemic had a profound impact on many aspects of peoples” psy-
chological conditions, including loneliness. Several studies report that loneliness among
both younger and older people has considerably increased during the pandemic due to
maintaining virus mitigating measures such as social distancing, self-isolation, shelter in
place, work from home, etc. [1-7]. The uncertainties and mitigating measures surround-
ing the pandemic have changed peoples’ normal lifestyle and social relationships in such
a way that their psychological conditions and loneliness have become vulnerable. The
concern about loneliness among older people is particularly worrying due to their living
status, need for long-term care, and vulnerable physical and mental health conditions [8-
10].

Loneliness is a psycho-sociological state of mind in which a person feels a lack of
companionship or social connectedness quantitatively, qualitatively, or both. Social con-
nectedness is a fundamental requirement that provides mental soundness. The literature
defines loneliness as the unpleasant subjective experience that occurs when a person’s
desire for social relations is deficient, either quantitatively or qualitatively [11-13]. Lone-
liness is not similar to living alone or social isolation, although these factors could con-
tribute to loneliness. As a subjective feeling, people may experience loneliness even when
they are physically accompanied and socially connected. Cacioppo and Patrick [14] argue
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that the mere presence of others does not make people feel less lonely; rather, they need
the presence of someone whom they trust and can share common goals, plan for future,
and work together to survive and prosper. In this study, we perceive loneliness as peo-
ples’ subjective feeling of being isolated, left out, and lack of companionship. Loneliness
appears across various demographic and socio-economic groups [15,16] and is intensify-
ing due to social issues such as lower rates of marriage, fewer children in families, and
shrinking household sizes [15-17]. The recent COVID-19 pandemic clearly disrupted so-
cial connectedness, causing people to be lonelier [18,19].

Understanding loneliness is important for its connection with mental and physical
health and the consequent economic outcomes. Social isolation and the feeling of loneli-
ness lead to feelings of continuous stress and depression, creating physiological changes
connected to the immune system and inflammatory responses, which further exacerbate
physical and mental health conditions [13,15,16,20,21]. Previous studies also provide evi-
dence that loneliness is associated with mental health conditions such as chronic stress
[22]; anxiety and anger [23]; depression and neuroticism [12,13,24]; lower cognition, de-
mentia, and Alzheimer’s disease [25-27]; and so on. Loneliness is associated with physical
health conditions such as higher inflammation and fatigue [28,29], higher blood pressure
[30], cardiovascular disease [30,31], and so on. The American Psychological Association
[17] warned that the risk exposure of loneliness was greater than that of obesity and the
impact was growing and would continue to grow in the future. In addition to the effect
on physical and mental health, loneliness has consequences for people’s role as a social
entity. When a person remains in a prolonged state of loneliness, negative social attitudes
tend to develop such as shyness, negative moods, fear of negative evaluation, lower social
skills, and so on. The greater negative social expectations in lonely persons can lead to the
development of distrust, hostility, and intolerance [12].

The COVID-19 pandemic affected the individual, community, and social life of peo-
ple such that their potential loneliness must be observed with due emphasis. The govern-
ment-imposed restrictive measure such as the state of emergency in Japan, which was
imposed during the early stage of the pandemic and continued throughout the year, had
affected peoples’ usual personal and social lives. Although health authorities asked pop-
ulations to maintain physical and social distancing, this measure is likely to exacerbate
loneliness because social isolation and loneliness tend to occur together [32,33]. It has al-
ready been evident that the pandemic and its mitigating measures have increased loneli-
ness among both younger and older people [1,3,5-7]. However, the contributing factors
to the loneliness of younger and older people should be discussed carefully because social
expectations and social networks might have differing effect on their loneliness [2,3,5,6].
For example, Weissbourd et al. [5] argue that changes in social network contribute differ-
ently to younger and older peoples’ loneliness. It appears that social isolation impacts
more on younger peoples’ social network and older peoples’ cognitive and health issues
[5,34]. Victor and Sullivan [35] argue that loneliness among older people is determined
not only by individual factors but also by factors related to community and society. This
finding shows that older peoples’ lifestyle and living conditions should be carefully
thought before imposing social distancing measures. Older people generally depend on
family members for assistance in performing daily activities or on institutional long-term
care at home or in old care homes. While social distancing is important to limit the spread
of viral infection, the health requirement can affect the receipt of care and sense of social
connectedness, which could ultimately affect the physical and mental health of older peo-
ple negatively. The consequence could be more serious for those with pre-existing loneli-
ness and mental conditions.

Despite being an important public health issue, there are no longitudinal studies on
how the pandemic influenced loneliness among older and younger people in Japan. To
fill this gap, this study investigates the conditions of loneliness before and during the pan-
demic among older people and compares them with their younger counterparts in Japan
to determine whether older people suffered more from loneliness during the pandemic.
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Additionally, we investigate the socio-demographic and psychological factors that led to
loneliness during this pandemic. We hypothesize that older people became lonelier due
to maintaining social distancing, enhanced precaution, lack of health and family care, fear,
and anxiety.

2. Materials and Methods
2.1. Participants and Instruments

This study uses panel data from the Household Behavioral and Financial Survey
funded by Hiroshima University. Nikkei Research, a leading research company in Japan,
conducted the online survey. Nikkei Research has one of the largest databases in Japan,
which includes a representative population from all socio-economic backgrounds. The
first wave of the online survey was conducted at the outset of the COVID-19 pandemic
from 20 to 25 February 2020. The second wave of the survey was conducted a year after
the first wave from 19 to 26 February 2021 and targeted individuals who responded to the
2020 survey. The survey was conducted following a random sampling procedure while
maintaining the representativeness of sample in both waves. All prospective participants
were approached through online and they agreed to participate in the survey. Data were
collected through questionnaires sent to each participant; there was an option to not re-
spond in each of the questions. The questionnaire included dichotomous, multiple, and
scaling questions on demographic, socio-economic, and psychological characteristics and
preferences of the prospective participants. The minimum age of the prospective partici-
pants was 20 years. The dataset had 17,463 and 6103 total observations in 2020 and 2021,
respectively.

Data on loneliness, marital status, living status, employment status, household in-
come, household assets, current health status, anxiety, feelings of depression, financial
satisfaction, and future orientation were available in both 2020 and 2021 waves. However,
data on gender, age, education, children in the household, living in rural areas, and finan-
cial literacy were available only in the 2020 wave. The inclusion criteria for this study were
that minimum age of respondents had to be at least 20 years at the time of the survey and
they have to answer all the questions included in this study. Thus, we had to exclude
several observations due to missing socio-economic data such as household income,
household assets, and financial literacy. Our final sample consists of 4253 respondents.

2.2. Ethical Statement and Conflict of Interest

This is a socio-economic study, which does not involve any invasiveness or identifi-
able human aspects. Thus, the ethical review and approval were not necessary according
to institutional requirements (the ethics committee of Hiroshima University, Japan). How-
ever, all participants were informed about the purpose of the study before the survey and
they agreed to take part in it. We also declare that there is no conflict of interest.

2.3. Variable Definitions

Loneliness is the main variable of interest, which we also use as the dependent vari-
able in the regression analysis. We primarily followed the UCLA methodology to measure
loneliness [36]. We measured loneliness as a binary variable where 1 indicates that the
respondents are lonely and 0 otherwise. Respondents are classified as lonely if they re-
sponded that they felt a lack of companionship, left out, and isolated often or some of the
time. To check the robustness of our results, we use a more direct alternative question to
measure loneliness: “how often do you feel lonely?” Participants responded on a five-
point scale ranging from often or always to never. The alternative measure of loneliness
is also binary, where 1 indicates the respondent is lonely, and 0 otherwise. Respondents
are classified as lonely if they reported feeling lonely always or often, some of the time,
and occasionally.
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As explanatory variables, we include gender, age, education, marital status, living

status, living in a rural area, employment status, household income, and household assets
as demographic and socio-economic variables. We also include financial literacy as a
proxy for rational decision-making ability related to savings, investment, and health-re-
lated behaviors [37-42]. Furthermore, we include subjective health status, feelings of de-
pression, future anxiety, financial satisfaction, and myopic view of the future to account
for respondents’ subjective psychological and health concerns. Table 1 provides the defi-
nitions of all the variables.

Table 1. Variable definitions.

Variable Definition
Dependent variable
The extent to which respondents feel loneliness according to the UCLA methodol-
ogy. The questions asked to measure respondents’ loneliness were “How often do
you feel a lack of companionship,” “How often do you feel left out,” and “How
often do you feel isolated from others.” The options to respond to these questions
were “Hardly ever or never,” “Some of the time,” and “Often.” Loneliness is a bi-
Loneliness nary variable where 1 indicates having feelings of loneliness some of the time or
often, and 0 otherwise.
As an alternative, we measured loneliness using the question “How often do you
feel lonely” (1 being never and 5 being often or always). This alternative measure
of loneliness as a binary variable where 1 indicates feeling loneliness often or al-
ways, some of the time, and occasionally, and 0 otherwise.
Explanatory variables
Male * Binary variable: 1 = Male and 0 = Female
Age * Continuous variable: Respondent’s age
Married Binary variable: 1 = Currently married and 0 = Otherwise
Children * Binary variable: 1 = Have child/children and 0 = Otherwise
Live alone Binary variable: 1 = Living alone and 0 = Otherwise

Living in rural area

Binary variable: 1 = Living in rural areas (not Tokyo special wards or government
designated city areas) and 0 = Otherwise

Education *

Continuous variable: Years of education

Employed

Binary variable: 1 = Respondent is employed and 0 = otherwise

Household income

Continuous variable: Annual earned income before taxes and with bonuses of the
entire household in 2020 (unit: JPY)

Log of household income

Log of household income

Household assets

Continuous variable: Balance of financial assets (savings, stocks, bonds, insur-
ance, etc.) of the entire household (unit: JPY)

Log of household assets

Log of household assets

Financial literacy *

Continuous variable: Average correct answers to three financial literacy questions

Subjective health status

Ordinal variable: 1 = It does not hold true at all for you; 2 = It is not so true for
you; 3 = Neither true nor not true; 4 = It is rather true for you; 5 = It is particularly
true for you, for the statement, “I am now healthy and was generally healthy in
the last one year.”

Future anxiety

Ordinal variable: 1 = It does not hold true at all for you; 2 = It is not so true for
you; 3 = Neither true nor not true; 4 = It is rather true for you; 5 = It is particularly
true for you, for the statement, “I have anxieties about my life after I am 65 years
old (for those who are already aged 65 or above, ‘life in the future’).”

Financial satisfaction

Ordinal variable: 1 = Completely disagree; 2 = Disagree; 3 = Neither agree nor dis-
agree; 4 = Agree; 5 = Completely agree, for the statement, “Since the future is un-
certain, it is a waste to think about it.” I am happy with my financial status.”
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Feeling of depression

Ordinal variable: 1 = It does not hold true at all for you; 2 = It is not so true for
you; 3 = Neither true nor not true; 4 = It is rather true for you; 5 = It is particularly
true for you, for the statement, “I often feel depressed or felt depressed in the last
one year.”

Ordinal variable: 1 = Completely disagree; 2 = Disagree; 3 = Neither agree nor dis-

Myopic view of the future agree; 4 = Agree; 5 = Completely agree, for the statement, “Since the future is un-

certain, it is a waste to think about it.”

Note: * indicates data from the 2020 wave.

2.4. Statistical Analysis

We use descriptive statistics to show the distribution of loneliness of the respondents
and their demographic, socio-economic, and psychological characteristics. Moreover, we
use a mean-comparison test to compare loneliness before and during the pandemic. In
this study, loneliness before the pandemic means loneliness among respondents meas-
ured from data of the February, 2020 wave while loneliness during the pandemic means
loneliness among respondents measured from data of the February, 2021 wave. Although
the first case of the COVID-19 was detected in January 2020 in Japan, we labelled loneli-
ness measured from the February, 2020 wave as “loneliness before pandemic” because the
virus did not spread much during the time of the data collection. Moreover, the WHO
declared the COVID-19 outbreak a global pandemic on 11 March 2020, which is after the
first wave of the survey was conducted. Thus, we believe the loneliness among respond-
ents and socio-economic conditions during February, 2020 largely reflect the situation
when the COVID-19 was not considered a pandemic in Japan. Finally, we examine the
association between loneliness and respondents’ demographic, socio-economic, psycho-
logical, and health-related factors using Equation (1).

Yo = f (Ko &) M

where Y, is loneliness, X is a vector of individual characteristics, and ¢ is the error
term. We use a logit regression to estimate Equation (1), as the dependent variable is bi-
nary. Because a logit model is used to model the probability of an event falling into one of
the specified categories, we have used this model to predict loneliness against a set of
socio-economic and psychological variables.

As the explanatory variables are potentially multicollinear, we conducted correlation
and multicollinearity tests (results are unreported here to save space but are available
upon request). The correlation matrix shows a weak relationship between the explanatory
variables (lower than 0.70). In addition, the variance inflation factors of the explanatory
variables are below 10, indicating that multicollinearity is not significant in the model.

Equation (2) provides the full model specifications of Equation (1):

Loneliness; = f, + fimale; + frage; + fzmarried; + Pychildren; + fslive alone;
+ Beliving in rural area; + f,education;+fgemployed; + fohousehold income;
+ Biohousehold assets; + (11 financial literacy; + f1,subjective health; ()
+ B13future anxiety;+ 14 financial satisfaction; + f1s5depression;
+ Bigmyopic view of the future; + ¢;

3. Results
3.1. Descriptive Statistics

Table 2 provides the descriptive statistics of the main variables. The mean loneliness
scores following the UCLA measure were 0.70 (SD = 0.46) and 0.74 (SD = 0.44) in 2020 and
2021, respectively, while those following the direct measure were 0.57 (SD = 0.50) and 0.59
(SD =0.49) in 2020 and 2021, respectively. For the demographic variables, about 65.44% of
the sample are men and the average age is 50.32 years. For household status, 66.05% are
married, 57.11% have children, 20.15% live alone, and 58.15% (SD = 49.34%) do not live in
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Tokyo special wards or government designated city areas. For socio-economic status, re-
spondents attained 14.97 years (SD = 2.11 years) of education, about 63.81% are currently
employed, have annual household incomes of JPY 6.31 million (SD = JPY 4.05 million),
and have a balance of JPY 19.80 million (SD =]JPY 29.10 million) in household assets. More-
over, respondents have an average financial literacy score of 0.65 (SD = 0.36); that is, they
can answer nearly 2 out of the 3 financial literacy questions correctly. For psychological
and health issues, respondents rated their subjective health status, anxiety about future
life, satisfaction with financial status, feelings of depression, and myopic view about the
future at 3.25, 3.71, 2.74, 2.98, and 2.69, respectively, out of 5.

Table 2. Descriptive Statistics.

Variable Obs. Mean  Std. Dev. Min Max
Loneliness 2020 (UCLA Measure) 4253 0.6981 0.4591 0 1
Loneliness 2021 (UCLA Measure) 4253 0.7364 0.4406 0 1
Loneliness 2020 (Direct Measure) 4253 0.5648 0.4958 0 1
Loneliness 2021 (Direct Measure) 4253 0.5850 0.4928 0 1
Male 4253 0.6544 0.4756 0 1
Age 4253 50.3184 13.8258 21 86
Married 4253 0.6605 0.4736 0 1
Children 4253 0.5711 0.4950 0 1
Living alone 4253 0.2015 0.4012 0 1
Living in rural area 4253 0.5815 0.4934 0 1
Education 4253 14.9697 2.1129 9 21
Employed 4253 0.6381 0.4806 0 1
Household income 4253 6.3085 4.0456 0.50 21.00
Log of HHIncome 4253 15.4271 0.7598 13.12  16.86
Household assets 4253 19.8000 29.1000 1.25 125.00
Log of HHAssets 4253 15.8515 1.4297 14.04 18.64
Finliteracy 4253 0.6524 0.3568 0 1
Healthy 4253 3.2445 1.0878 1 5
Anxiety 4253 3.7129 1.1380 1 5
Finsatisfaction 4253 2.7437 1.1153 1 5
Depression 4253 2.9758 1.2171 1 5
Myopic view 4253 2.6852 1.0174 1 5

Table 3 compares loneliness in 2020 and 2021 for older (more than or equal to 65 years
of age) and younger (less than 65 years of age) respondents. For older respondents, the
loneliness scores following the UCLA measure were 0.56 (SD = 0.50) and 0.60 (SD = 0.49)
in 2020 and 2021, respectively, while those following the direct measure were 0.36 (SD =
0.48) and 0.40 (SD = 0.49) in 2020 and 2021, respectively. For younger respondents, the
loneliness scores following the UCLA measure were 0.73 (SD = 0.44) and 0.77 (SD = 0.42)
in 2020 and 2021, respectively, while those following the direct measure were 0.61 (SD =
0.49) and 0.63 (SD = 0.48) in 2020 and 2021, respectively. We can see a significant increase
in loneliness both among older and younger people in Japan according to both measures
of loneliness.
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Table 3. Comparison of loneliness before and during the COVID-19 pandemic.

Variable Mean Std. Error Obs.
Full sample
Loneliness 2020 (UCLA Measure) 0.6981 0.0070 4253
Loneliness 2021 (UCLA Measure) 0.7364 0.0068 4253
Difference 0.0383 (3.93) ***
Loneliness 2020 (Direct Measure) 0.5648 0.0076 4253
Loneliness 2021 (Direct Measure) 0.5850 0.0076 4253
Difference 0.0202 (1.89) *
Older sub-sample
Loneliness 2020 (UCLA Measure) 0.5586 0.0179 768
Loneliness 2021 (UCLA Measure) 0.6016 0.0177 768
Difference 0.0430 (2.50) **
Loneliness 2020 (Direct Measure) 0.3607 0.0173 768
Loneliness 2021 (Direct Measure) 0.3958 0.0177 768
Difference 0.0352 (2.07) **
Younger sub-sample
Loneliness 2020 (UCLA Measure) 0.7288 0.0075 3485
Loneliness 2021 (UCLA Measure) 0.7661 0.0072 3485
Difference 0.0373 (5.02) ***
Loneliness 2020 (Direct Measure) 0.6098 0.0083 3485
Loneliness 2021 (Direct Measure) 0.6267 0.0082 3485
Difference 0.0169 (2.04) **

Note: *** p <0.01, ** p <0.05, * p <0.10.

3.2. Regression Results

We use two sets of logit regression models for the two measures of loneliness to de-
termine the factors that explain loneliness before (2020) and during the COVID-19 pan-
demic (2021). The two measures of loneliness are the dependent variables for two sets of
models. The explanatory variables remain the same in all regression models. We investi-
gate loneliness for the full sample as well as the older and younger sub-samples. The LR
chi? values of all models are statistically significant, suggesting good fit of the models.

Table 4 shows the regression results for the loneliness of the full sample before and
during the pandemic. The results suggest that respondents with younger age, higher bal-
ance of household assets, subjective health conditions, lower satisfaction about current
financial condition, feelings of depression, and a myopic view about the future were
lonely before the pandemic while respondents with younger age, the status of living
alone, less household income, subjective health conditions, feelings of depression, and a
myopic view of future were lonely during the pandemic. However, the evidence of lone-
liness before the pandemic among respondents who are males, not currently married, live
alone, and have less household income is not robust. Similarly, the evidence of loneliness
during the pandemic among respondents who have higher balance of household assets,
anxiety about future life, and less satisfaction about current financial condition is not ro-
bust.

Table 4. Logit regression analysis for loneliness before and during the COVID-19 pandemic.

. UCLA Measure Direct Measure
Variable
2020 2021 2020 2021
Male 0.4065 (4.04) *** 0.1245 (1.28) 0.0668 (0.71) -0.0128 (-0.14)
Age -0.0223 (-5.89) ***  -0.0174 (-4.90) ***  -0.0267 (-7.49) *** -0.0219 (-6.63) ***
Married -0.1670 (-1.23) 0.0194 (0.15) -0.3144 (-2.54) ** -0.1652 (-1.43)
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Children ~0.1249 (-1.21) -0.1585 (1.60) 0.1350 (1.39) 0.0549 (0.60)
Living alone 0.0304 (0.20) 0.2795 (1.99) ** 0.2934 (2.20) ** 0.4077 (3.24) ***
Living in rural area 0.0864 (1.09) 0.0373 (0.49) 0.0617 (0.82) 0.1013 (1.42)
Education 0.0002 (0.01) 0.0105 (0.53) 0.0071 (0.37) 0.0279 (1.54)
Employed -0.0836 (-0.82) -0.0586 (-0.60) 0.1377 (1.43) 0.1211 (1.35)
Log of HHIncome ~0.2364 (-3.28) **  -0.1731 (-2.56) ***  —0.0316 (-0.48) -0.1064 (-1.73) *
Log of HHasset 0.0758 (2.21) ** 0.0348 (1.04) 0.0877 (2.71) *** 0.0556 (1.77) *
Finliteracy -0.0129 (-0.10) 0.0139 (0.12) 0.0792 (0.67) ~0.1394 (-1.29)
Healthy ~0.1857 (-4.78) ***  —0.2608 (-6.93) ***  —0.2395 (—6.46) ***  —0.2192 (~6.27) ***
Anxiety 0.0513 (1.37) 0.1318 (3.45) *** ~0.0297 (-0.82) 0.0592 (1.62)
Finsatisfaction ~0.1262 (-2.94) **  —0.0547 (-1.32)  -0.1138 (-2.79) **  —-0.1098 (-2.85) ***
Depression 0.5459 (13.60) ***  0.4528 (12.41)**  0.6386 (16.68) *** 0.6156 (18.03) ***
Myopic view 0.1169 (2.84) ** 0.0942 (2.48) ** 0.0906 (2.32) ** 0.0994 (2.77) ***
_Cons 3.3667 (3.10) *** 28953 (2.86) *** -0.4218 (-0.43) 0.5325 (0.58)
Obs. 3755 4253 3755 4253
LR Chi2 586.32 *** 553.95 *** 766.99 *** 906.25 ***
Pseudo R2 0.1275 0.1129 0.1489 0.1570
Log likelihood ~2006.9567 -2176.0138 -2192.3659 -2433.0781

Note: z values in parentheses; *** p <0.01, ** p <0.05, * p <0.10.

As loneliness among older people increased significantly during the pandemic, we
conduct a regression analysis for sub-samples of older and younger respondents. Table 5
shows the logit regression coefficients for the UCLA and direct measures in 2020 and 2021
for the older sub-sample. The results suggest that respondents who are relatively younger,
live alone, and have feelings of depression were lonely before the pandemic while re-
spondents who are relatively younger, have subjective health conditions, feelings of de-
pression, and myopic view of future were lonely during the pandemic. However, the ev-
idence of loneliness before the pandemic among respondents who are males, have lower
household income, higher balance of household assets, and subjective health conditions
is not robust. Similarly, the evidence of loneliness during the pandemic among respond-
ents who are males, live alone, not currently employed, anxious about future life, and less
satisfied about current financial condition is not robust.

Table 5. Logit regression analysis for loneliness before and during the COVID-19 pandemic for the older sub-sample.

. UCLA Measure Direct Measure
Variable
2020 2021 2020 2021
Male 0.9722 (3.57) *** 0.8446 (3.56) *** 0.3935 (1.40) 0.2780 (1.13)
Age -0.0614 (-2.61) *** -0.0583 (-2.94) *** -0.0567 (-2.25) ** -0.0391 (-1.89) *
Married 0.6456 (1.35) -0.0841 (-0.23) 0.5280 (1.04) -0.0812 (-0.22)
Children -0.0436 (-0.15) -0.1757 (-0.68) 0.4891 (1.54) -0.2640 (-1.04)

Living alone
Living in rural area
Education
Employed
Log of HHIncome
Log of HHasset
Finliteracy
Healthy
Anxiety
Finsatisfaction
Depression
Myopic view

0.9984 (1.84) *
0.1445 (0.78)
~0.0368 (~0.79)
~0.2459 (-1.09)
~0.6673 (-3.52) ***
0.1309 (1.63)
~0.1331 (-0.39)
~0.0765 (~0.85)
0.0418 (0.44)
0.0556 (0.48)
0.6808 (6.58) ***
0.1056 (1.03)

0.6555 (1.56)
~0.0864 (—0.52)
0.0231 (0.54)
~0.4706 (-2.39) **
~0.1370 (-0.86)
0.0253 (0.35)
-0.0082 (~0.03)
~0.2567 (~3.29) ***
0.2120 (2.18) **
0.1670 (1.53)
0.3882 (4.66) ***
0.1457 (1.82) *

1.4129 (2.58) *+*
-0.1201 (-0.63)
0.0653 (1.33)
-0.2794 (-1.19)
-0.1359 (~0.74)
0.2024 (2.42) **
0.2668 (0.76)
-0.1873 (-1.98) **
0.0031 (0.03)
~0.0883 (~0.74)
0.7203 (6.91) ***
0.1093 (1.02)

0.7995 (1.94) *
0.0238 (0.14)
0.0419 (0.97)
0.0155 (0.08)
0.0028 (0.02)
0.0792 (1.07)

~0.0534 (-0.19)

-0.1716 (-2.17) **
0.0036 (0.04)

-0.1974 (-1.79) *

0.6509 (7.60) ***
0.1782 (2.13) **



Int. . Environ. Res. Public Health 2021, 18, 7871

9 of 15

_Cons 9.7889 (3.08) *** 3.7981 (1.39) -1.6299 (-0.51) -0.6951 (-0.25)
Obs. 631 768 631 768
LR Chi? 129.86 *** 105.42 *** 118.67 *** 140.59 ***
Pseudo R? 0.1495 0.1021 0.1459 0.1364
Log likelihood -369.4942 -463.6727 -347.4110 -445.2509

Note: z values in parentheses; *** p <0.01, ** p < 0.05, * p < 0.10.

Table 6 reports the logit regression coefficients with both measures in 2020 and 2021
for the younger sub-sample. The results suggest that respondents who are younger, not
currently married, have subjective health conditions, less satisfied with financial condi-
tion, have feelings of depression, and myopic view of future were lonely before the pan-
demic, while respondents who have less household income, subjective health conditions,
less financial satisfaction, feelings of depression, and myopic view of future were lonely
during the pandemic. However, the evidence of loneliness before the pandemic among
respondents who are males, live alone, have less household income, and higher balance
of household assets is not robust. Similarly, the evidence of loneliness during the pan-
demic among respondents who are younger, live alone, and anxious about future life is

not robust.

Table 6. Logit regression analysis for loneliness before and during the COVID-19 pandemic for the younger sub-sample.

. UCLA Measure Direct Measure
Variable
2020 2021 2020 2021
Male 0.3221 (2.91) *** -0.0403 (-0.37) 0.0064 (0.06) -0.0480 (-0.49)
Age -0.0135 (-2.87) *** -0.0072 (-1.56) -0.0178 (-4.12) *** -0.0173 (-4.16) ***
Married -0.2609 (-1.80) * 0.0341 (0.25) -0.3703 (-2.84) *** -0.1722 (-1.39)
Children -0.1204 (-1.08) -0.1458 (-1.33) 0.1209 (1.16) 0.1049 (1.07)

Living alone ~0.0659 (-0.42) 0.2179 (1.44) 0.2320 (1.65) * 0.3633 (2.71) ***
Living in rural area 0.0838 (0.95) 0.0704 (0.81) 0.1027 (1.25) 0.1184 (1.50)
Education 0.0061 (0.26) 0.0066 (0.30) -0.0033 (-0.16) 0.0265 (1.32)
Employed ~0.0959 (-0.78) 0.0292 (0.25) 0.1697 (1.52) 0.1119 (1.06)
Log of HHIncome ~0.1712 (-2.17) *  —-0.1983 (-2.60) **  -0.0197 (-0.28) -0.1351 (-2.01) **
Log of HHasset 0.0617 (1.60) 0.0386 (1.00) 0.0620 (1.75) * 0.0538 (1.54)
Finliteracy ~0.0039 (-0.03) 0.0206 (0.16) 0.0616 (0.48) -0.1570 (-1.33)
Healthy ~0.2007 (—4.60) **  -0.2539 (-5.84) ***  —0.2434 (=5.98) *** ~0.2245 (-5.71) ***
Anxiety 0.0558 (1.36) 0.1206 (2.85) *** -0.0339 (-0.86) 0.0649 (1.64)
Finsatisfaction ~0.1560 (-3.34) **  -0.0941 (-2.07) **  —0.1086 (-2.49) ** ~0.0959 (-2.32) **
Depression 0.5229 (11.88) **  0.4743 (11.54) **  0.6247 (15.08) *** 0.6126 (16.33) ***
Myopic view 0.1182 (2.60) *** 0.0828 (1.90) * 0.0845 (2.00) ** 0.0842 (2.11) **
_Cons 2.4164 (2.05) ** 2.9502 (2.63) *** ~0.2982 (-0.28) 0.8559 (0.86)
Obs. 3124 3485 3124 3485
LR Chi2 412.21 #+* 400.99 *+* 535.38 *** 643.24
Pseudo R 0.1128 0.1058 0.1276 0.1397
Log likelihood -1621.4628 ~1694.9911 ~1830.8421 ~1980.9065

Note: z values in parentheses; *** p < 0.01, ** p <0.05, * p < 0.10.

As the mean comparison test shows that loneliness intensified considerably during
the ongoing pandemic, we investigate the demographic, socio-economic, and psycholog-
ical factors associated with loneliness for respondents who became lonely during the pan-
demic but were not lonely before. In the logit regression models, we use loneliness as a
binary variable, where 1 indicates respondents who became lonely during the pandemic
but were not lonely before, and 0 otherwise. The explanatory variables include male, age,
married, having children, living alone, living in a rural area, education, employed, log of
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household income and assets, financial literacy, health status, anxiety about future life,
satisfaction with current financial condition, feelings of depression, and myopic view of
the future during the pandemic. The regression results in Table 7 show that older respond-
ents who have more household income and satisfaction about current financial condition
became lonely during the pandemic. On the other hand, younger respondents who are
females, currently married, living alone, and are not depressive became lonely during the
pandemic.

Table 7. Logit regression analysis for loneliness among respondents during the COVID-19 pandemic who were not lonely

Living alone

Living in rural area

0.3537 (1.94) *
~0.0624 (-0.64)

-0.3165 (-0.55)
-0.1591 (-0.72)

before.
Variable Full Sample Older Sub-Sample Younger Sub-Sample
Male -0.2951 (—2.45) *** 0.1743 (0.53) —0.4044 (-3.04) ***
Age 0.0002 (0.05) -0.0351 (-1.27) -0.0044 (-0.76)
Married 0.5000 (2.93) *** -0.1026 (-0.21) 0.5266 (2.85) ***
Children -0.0314 (-0.25) -0.2102 (-0.61) —0.0029 (-0.02)

0.4082 (2.09) ***
~0.0531 (-0.49)

Education -0.0121 (-0.48) -0.0294 (-0.51) -0.0146 (-0.52)
Employed -0.0397 (-0.32) -0.2483 (-0.93) 0.0959 (0.67)
Log of HHIncome 0.1642 (1.89) * 0.5419 (2.41) ** 0.1227 (1.28)
Log of HHasset -0.0203 (-0.47) -0.0674 (-0.69) -0.0130 (-0.26)
Finliteracy -0.1116 (-0.76) 0.4897 (1.23) -0.1968 (-1.22)
Healthy 0.0524 (1.11) 0.1180 (1.10) 0.0338 (0.64)
Anxiety 0.0027 (0.05) 0.1545 (1.15) -0.0083 (-0.15)
Finsatisfaction 0.0658 (1.25) 0.2912 (1.96) ** 0.0417 (0.73)
Depression -0.0500 (-1.11) 0.1586 (1.45) -0.0915 (-1.84) *
Myopic view -0.0071 (-0.15) -0.0623 (-0.57) 0.0150 (0.28)

_Cons -4.3271 (-3.32) *** -8.2792 (-2.10) ** -3.3866 (-2.39) **
Obs. 4253 768 3485
LR Chi? 40.95 *** 20.49 43.47 ***
Pseudo R? 0.0132 0.0336 0.0174
Log likelihood -1533.3514 -294.3110 -1226.3969

Note: z values in parentheses; *** p <0.01, ** p <0.05, * p < 0.10.

4. Discussion
4.1. Loneliness among Older and Younger People

We sought to explain two interrelated issues regarding loneliness during the COVID-
19 pandemic. First, we studied whether loneliness intensified during the pandemic, and
if so, whether older people were affected more than younger people. Second, we investi-
gated the factors that could explain loneliness before and during the pandemic, and what
made people lonely during the pandemic who were not lonely before.

Regarding the first issue, we found that loneliness among both younger and older
people intensified significantly during the pandemic. Loneliness among younger people
was pervasive and higher than that of older people both before and during the pandemic.
However, the magnitude of increase in loneliness during the pandemic is slightly higher
for older people. Older people are seen respectfully in Japanese families, where family
members tend to take care of them [43,44]. Older people feel accomplished and happy
living with their family members. However, all these factors that provided older people
with social connection were severely disturbed during the pandemic due to health safety
measures such as quarantines, social distancing, avoiding social gatherings, and avoiding
going out unnecessarily [32,45—47]. Moreover, anxiety about health and future life, lack of
the required long-term care services, and living under stress contributed to feel lonely
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[48]. While the concurrent literature provides evidence on intensifying loneliness during
the pandemic [7,49], the populations affected differ to some extent. Some results provide
no clear indication of an increase in loneliness overall [50], increase in loneliness among
younger adults [7,51], or among older adults [3,6]. Our result is consistent with previous
studies as we provide evidence of increasing loneliness among older as well as younger
people.

4.2. Factors Explaining Loneliness among Older and Younger People before and during the
Pandemic

While investigating the factors explaining loneliness before and during the pan-
demic, we found that subjective health condition, feelings of depression, and age are the
most robust and consistent factors behind loneliness for both older and younger people.
People with lower subjective health status suffer from loneliness because it impairs their
social connectedness. Positive engagement in a social network facilitates peoples” mental
soundness and helps them avoid loneliness [52,53]. The findings of Savikko et al. [54] and
Tilvis, Jolkkonen, and Strandberg [55] that peoples” actual and subjective health status are
significant predictors of loneliness support our findings and argument. Subjective health
status among elderly people has added significance because of their need for long-term
care. Elias [56] and Drageset, Kirkevold, and Espehaug [57] find that elderly people who
need long-term care might develop loneliness even if they receive care from family mem-
bers or from caregiving institutions.

Besides subjective health condition, feeling of depression appears to be another
strong predictor of loneliness among older and younger people, both before and during
the pandemic. Depression is a mood disorder that leads to disinterest in regular activities.
Eventually, people with depression become less sociable, loose contact with family and
friends, and develop loneliness. Tilvis, Jolkkonen, and Strandberg [55], Singh and Misra
[58], Kato et al. [59] and Watts [60] show that depression is a predictor of loneliness. Sev-
eral studies document increased levels of depression during the COVID-19 pandemic [61-
63]. With sadness all around and anxiety about health and livelihood, the pandemic and
the associated social distancing measures intensified the feelings of depression, leading to
loneliness [64].

Globally, loneliness among younger people has been a well-evident phenomenon,
which seems to be intensified during the pandemic [7,51]. We also provide evidence of
increasing loneliness among younger people in Japan. We argue that lack of support from
families and friends due the changing social structure could be the reason behind loneli-
ness among younger people. Sometimes, socio-economic conditions, pressure in the
workplace, and new roles in life also contribute to their loneliness. Moreover, excessive
use of digital devices and online social media might hamper their social life.

We observe differences in the covariates of loneliness between older and younger
people in some cases too. First, myopic view of the future was a predictor of loneliness
among older people during the pandemic, but was significant both before and during the
pandemic for younger people. Since future orientation shapes peoples’ outlook toward
the future through social engagement [65,66], people with myopic future orientation are
less likely to place due importance on these social aspects and are thus more likely to be
lonely. Second, lower household income and less satisfaction about current financial con-
dition seem to shape younger people’s loneliness more than their older counterparts.
Third, living alone is a significant predictor of loneliness among older people. When peo-
ple live alone, their desire for social relations is severely compromised and make them
lonely [11-13]. Fourth, younger people who are currently not married were found to be
lonely before the pandemic.

Our findings show that many people became lonely during the pandemic who were
not lonely before. Older people who have more household income and are financially sat-
isfied became lonely during the pandemic. On the other hand, younger respondents who
are female, currently married, living alone, and were not depressed before became lonely
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during the pandemic. Our finding that female became lonely during the pandemic is con-
sistent with previous studies [67,68]. Females may have become lonelier during the pan-
demic for several reasons. Previous studies find that compared to males, females are more
expressive of their feelings and emotions, value human relationships more, tend to build
more social networks, and live longer, exposing them to widowhood and other losses
[54,67,69-71]. The social isolation and distancing measures during the pandemic affected
social relationships and normal activities to such an extent that females might have faced
difficulty expressing their feelings and maintaining human relationship, making them
lonely. Moreover, younger people who are currently married and do not have feelings of
depression also became lonely during the pandemic. These findings show that people
who are not likely to be lonely in normal situation became lonely during the pandemic
due to changing social relationships and the pandemic measures. However, younger peo-
ple who are living alone also became lonely during the pandemic. Why older people with
higher income and financial satisfaction became lonely during the pandemic requires in-
vestigation as well, because people in the higher socio-economic statuses are generally
less likely to be lonely [72,73]. People with more income and financial satisfaction, who
are apparently in a higher socio-economic status, might have witnessed changes in their
lifestyles and social interactions due to changing social structure during the pandemic.

4.3. Strengths and Limitations

The strength of this study is that it is one of the few studies that compares loneliness
between older and younger people in Japan before and during the pandemic. The study
further identifies the critical factors that increase older and younger people’s vulnerability
to loneliness. These factors will be useful in targeting the appropriate population for strat-
egies to reduce and prevent loneliness as well as the resulting consequences.

This study has some limitations that should be considered while interpreting the re-
sults. First, as we use data from an internet survey, we cannot rule out a difference in the
household income distribution between our sample and overall Japanese population. Sec-
ond, we had to exclude several observations due to missing values on household income,
household assets, and financial literacy. Third, our data does not include information on
whether participants suffered from the COVID-19 virus or experienced any grief during
the pandemic. We cannot ignore the possibility that these issues could have influenced
results of this study. Nevertheless, our study provides robust and consistent evidence that
a significant number of older and younger people became lonely in Japan and that the
vulnerability to loneliness increases with specific socio-economic issues.

5. Conclusions

This study investigated loneliness among older and younger people before and dur-
ing the COVID-19 pandemic in Japan. We provide evidence on the increasing magnitude
of loneliness among both older and younger people in Japan during the pandemic. How-
ever, the magnitude of increase in loneliness is slightly higher for older people compared
to their younger counterparts. People with younger ages, poor subjective health status
and feelings of depression were lonely before and during the pandemic. Household in-
come and financial satisfaction are found to be associated with loneliness among older
people during the pandemic who were not lonely before while gender, marital status, liv-
ing status, and feelings of depression are found to be associated with loneliness among
younger people who were not lonely before. We suggest that needs-based special social
networks should be established for those with a higher likelihood of becoming lonely dur-
ing the pandemic. Authorities can publicize and patronize the formation of such special
social networks through educational institutions, private and public offices, and social
groups. Moreover, authorities could introduce psychological intervention programs such
as mindfulness therapy, cognitive enhancement programs, and so on, through online and
digital platforms for people suffering from acute loneliness.
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