International Journal of
Environmental Research

and Public Health

Article

People’s Perception of Well-Being during the COVID-19
Pandemic: A Case Study in Japan

Daisuke Sasaki 1'*(, Anawat Suppasri !, Haruka Tsukuda 2, David N. Nguyen !, Yasuaki Onoda 2

and Fumihiko Imamura !

check for
updates

Citation: Sasaki, D.; Suppasri, A.;
Tsukuda, H.; Nguyen, D.N.; Onoda,
Y.; Imamura, F. People’s Perception of
Well-Being during the COVID-19
Pandemic: A Case Study in Japan.
Int. J. Environ. Res. Public Health 2022,
19,12146. https:/ /doi.org/10.3390/
ijerph191912146

Academic Editor: Paul B. Tchounwou

Received: 13 August 2022
Accepted: 17 September 2022
Published: 25 September 2022

Publisher’s Note: MDPI stays neutral
with regard to jurisdictional claims in
published maps and institutional affil-

iations.

Copyright: © 2022 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses /by /
4.0/).

International Research Institute of Disaster Science (IRIDeS), Tohoku University, Sendai 980-8572, Japan
Department of Architecture and Building Science, School of Engineering, Tohoku University,

Sendai 980-8579, Japan

*  Correspondence: dsasaki@irides.tohoku.ac.jp

Abstract: This study aims to examine people’s perception of well-being during the COVID-19 pan-
demic in Japan and quantitatively clarify key factors towards realizing evidence-based policymaking.
In March 2022, 400 participants responded to a survey conducted through Rakuten Insight. The
authors applied an ordinal logistic regression (OLR), followed by principal component analysis
(PCA), to create a new compound indicator (CI) to represent people’s perception of well-being dur-
ing the pandemic in addition to ordinary least squares (OLS) regression with a forward-backward
stepwise selection method, where the dependent variable is the principal component score of the first
principal component (PC1), while the independent variables are the same as the abovementioned
OLR. Consequently, while analyzing OLR, some independent variables showed statistical signifi-
cance, while the CI provided an option to grasp people’s perception of well-being. Furthermore,
family structure was statistically significant in all cases of OLR and OLS. Moreover, in terms of the
standardized coefficients (beta) of OLS, the family structure had the greatest impact on the CI. Based
on the study results, the authors advocate that the Japanese government should pay more attention
to single-person households affected by the COVID-19 pandemic.

Keywords: COVID-19; disaster science; evidence-based policymaking; ordinal logistic regression;
principal component analysis; compound indicator; single-person households; Japan

1. Introduction

Coronavirus disease (COVID-19), an infectious disease caused by the SARS-CoV-2
virus, was first detected in late 2019 and rapidly spread to the rest of the world in 2020,
leading the World Health Organization (WHO) to declare the outbreak as a global pandemic
in March 2020 [1]. Researchers have explored the psychological, social, and neuroscien-
tific effects of COVID-19 and presented longer-term strategies for mental health science
research [2]. Along with the approach of mental health science research, some researchers
have investigated COVID-19 and its implications from a resilience point of view and made
some recommendations for the sake of disaster risk reduction [3-5]. In terms of the well-
being of people during the COVID-19 pandemic, although we can find abundant literature
focusing on how well-being has been affected by COVID-19 mainly in Europe, the US, and
China, there is a lack of literature conducting a case study in Japan [6].

The existing literature regarding well-being is as follows. Saladino et al. [7] highlighted
the impact on the psychological well-being of the groups most exposed to COVID-19, such
as children, college students, and health workers. Sibley et al. [8] focused on the effects
of the COVID-19 pandemic and nationwide lockdown on trust, attitudes toward govern-
ment, and well-being. Brodeur et al. [9] utilized Google Trends data to examine whether
COVID-19 and the associated lockdowns implemented in Europe and the United States
led to changes in search terms related to the topic of well-being. Lesser and Nienhuis [10]
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assessed how preemptive measures, such as social distancing and closure of municipal
and provincial recreation facilities, impacted physical activity behavior and the well-being
of Canadians; they suggested that health-promoting measures directed towards inactive
individuals may be essential to improving well-being. Nienhuis and Lesser [11] have also
assessed whether sex differences exist in physical activity and well-being since COVID-19
and explored how barriers or facilitators to physical activity may explain these differences.
Dahlen et al. [12] demonstrated a positive and robust association between changes in daily
activity levels and corresponding changes in psychological well-being. Feitelson et al. [13]
assessed the well-being effects of COVID-19 in Israel by analyzing the pandemic’s impact
on several well-being indicators. Other studies have highlighted the psychological well-
being of parents and their children. For example, Gassman-Pines et al. [14] examined the
hypothesis that the crisis had worsened the psychological well-being of parents and chil-
dren using daily survey data collected before and after the crisis started. Patrick et al. [15]
investigated how the pandemic and mitigation efforts affected the physical and emotional
well-being of parents and children in the United States in early June 2020. Huebener et al. [16]
suggest that public policy measures taken to contain COVID-19 can have large effects on
family well-being, based on a novel representative survey of parental well-being collected
between May and June 2020 in Germany.

Furthermore, previous studies have examined the factors that affect well-being during
the pandemic era. O’Connor et al. [17] indicate that the mental health and well-being of the
UK adult population appear to have been affected during the initial phase of the COVID-19
pandemic; they state that the increasing rates of suicidal thoughts across waves, especially
among young adults, are concerning. Coppola et al. [18] suggest that family is a protective
factor with respect to mental health because the perceived mental health of those who
did not live alone, and especially those who had to take care of small children, appear to
be higher due to a seemingly greater ability to activate coping resources. Ozmen et al. [19]
stated that the scores of the participants in the survey conducted in Turkey in April 2020,
regarding the fear of COVID-19, showed statistically significant differences according to the
following variables: age, gender, education level, working status, the presence of pre-existing
chronic diseases, regular drug use, and income level. Tomaz et al. [20] advocated that a
larger social network, more social contact, and better perceived social support seemed
to protect against loneliness and poor well-being; thus, addressing loneliness and social
support in older adults is of significance. Fingerman et al. [21] also suggest that older
adults who live alone may be more reactive to social contact during the COVID-19 outbreak
than those who reside with others. In addition to the abovementioned previous studies,
we can also find useful findings for evidence-based policymaking (EBPM) in the field of
disaster science [22-27].

Under such circumstances, Suppasri et al. [28] conducted a survey between 5 and
9 November 2020, with a total of 600 respondents in Japan, based on a survey conducted by
the European Commission’s Joint Research Centre (EU-JRC) and University College London
(UCL) to facilitate future international comparisons [29]. One of the preliminary results
obtained from a simple tabulation showed that the respondents believed that support for
basic needs, such as goods and other utilities, should be prioritized, followed by support for
low-income persons and support for persons who own their own businesses [28]. However,
the influence of the COVID-19 pandemic on people’s perceptions of their well-being in
Japan remains an open question. This study is follow-up research, in which the authors
developed and conducted a second set of surveys based on Suppasri et al. [28]. Thus, this
study aims to examine people’s perception of well-being during the COVID-19 pandemic
in Japan and clarify key factors in a quantitative manner toward the realization of EBPM in
the future. In this regard, this study could contribute to the literature on the well-being of
people in Japan during the COVID-19 pandemic, in that it provides lessons learned from
Japanese case.
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2. Methodology

The questionnaire survey was conducted through Rakuten Insight in March 2022 with
a total of 400 respondents. The targeted areas that were selected as follows: Hokkaido
(n =72,18.0%), Iwate Prefecture (n = 37, 9.3%), Miyagi Prefecture (n = 31, 7.8%), Saitama
Prefecture (n = 20, 5.0%), Chiba Prefecture (n =9, 2.3%), Tokyo Metropolis (n = 38, 9.5%),
Kanagawa Prefecture (n = 25, 6.3%), Kyoto Prefecture (n = 12, 3.0%), Osaka Prefecture
(n = 43, 10.8%), Hyogo Prefecture (n = 33, 8.3%), Fukuoka Prefecture (n = 38, 9.5%),
Saga Prefecture (n = 4, 1.0%), Nagasaki Prefecture (n = 10, 2.5%), Kumamoto Prefec-
ture (n =15, 3.8%), Oita Prefecture (n = 5, 1.3%), Miyazaki Prefecture (n = 3, 0.8%), and
Kagoshima Prefecture (1 = 5, 1.3%). Thus, the targeted areas were Hokkaido, the Tohoku
region, the capital area, the Kansai region, and the Kyushu region. There were 218 (54.5%)
male and 182 (45.5%) female respondents. The average age was 49.1 years, ranging from
25 to 69 years. In terms of the respondents’ educational level and employment status, 193
(48.3%) graduated from university, 160 (40.0%) graduated from high school, 256 (64.0%)
were employed, and 55 (13.8%) were homemakers. All the questions were presented in
Japanese. The survey had 59 questions, which included demographic questions, such as
gender, age, annual household income, and family structure. The software package used
for statistical analysis in this study was SPSS Statistics 28.

First, the authors apply ordinal logistic regression (OLR). OLR is a regression method
for ordinal dependent variables that have been used in social data analysis in the existing
literature, such as DeMaris [30]. The dependent variables in this study are the four proxies
of people’s perception of well-being during the COVID-19 pandemic: (i) change in job
satisfaction, (ii) change in satisfaction with family, (iii) change in psychological well-being,
and (iv) change in economic well-being. In this study, the authors have chosen the above
four variables as the dependent variables while referring to the investigation regarding
well-being by the Cabinet Office, Government of Japan [31]. These dependent variables
used a 5-point Likert scale ranging from Heavily deteriorated, Deteriorated, Unchanged,
Improved, and Heavily improved. The independent variables are the following 22 vari-
ables: change in daily food, water, electricity, and heat consumption, change in the use of
public transportation, change in use of private transportation, change in use of medical
and hospital services, change in use of banking and financial services, change in use of
telephone and Internet services, concerns about the lack of economic recovery measures,
concerns about the risk of a new wave of COVID-19 infection spreading, concerns about
possible disruption of essential and basic services, concerns about the possibility of simul-
taneous occurrence of natural hazards, concerns about the risk of simultaneous acts of
terrorism, cyber-attacks, riots, age, number of households, gender, education level, family
structure, length of residency, existence of dependents, existence of pets, employment,
annual household income, and residency in the Greater Tokyo Area, which consists of the
Tokyo Metropolis, Kanagawa, Chiba, and Saitama Prefectures. The first six variables and
the subsequent five variables also utilized 5-point Likert scales ranging from -2 (Heavily
decrease) to 2 (Heavily increase) and from 0 (None at all) to 4 (Quite a lot), respectively.
Age and the number of household variables are set on a ratio scale. The last nine variables
are used as dummy variables. Gender takes a value of 1 (Female) or 0 (Male). Similarly, the
education level is 1 (university graduate or above) or 0 (otherwise). The family structure
is 1 (single-person household) or 0 (otherwise). The length of residence is 1 (10 years or
more) or 0 (otherwise). The existence of dependents is 1 (yes) or 0 (no). The existence of
pets is 1 (yes) or 0 (no). Employment was scored as 1 (employed) or O (otherwise). The
annual household income is 1 (less than five million yen) or 0 (otherwise). Residency in the
Greater Tokyo Area is either 1 or 0 (otherwise).

Subsequently, we conducted a principal component analysis (PCA) to create a new
compound indicator (CI). The origin of PCA dates back to early 20th-century literature,
such as Hotelling [32]. Jolliffe and Cadima [33] explain that PCA is a methodology for re-
ducing the dimensionality of a dataset, which minimizes information loss while increasing
interpretability by reducing dimensionality. In particular, PCA creates new uncorrelated
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variables while maximizing variance by solving an eigenvalue/eigenvector problem. In
this study, we adopt the first principal component (PC1) of the four variables of people’s
perception of well-being during the COVID-19 pandemic as a new CI; then, we calculate
the principal component score (PCS) of PC1. Furthermore, we apply ordinary least squares
(OLS) regression with a forward-backward stepwise selection method, where the depen-
dent variable is the PCS of the PC1, while the independent variables are the same as the
abovementioned OLR, assuming that the residuals follow a normal distribution.

3. Results
3.1. Descriptive Statistics of the Dependent Variables

The frequency distributions of the dependent variables are listed in Table 1. With
regard to changes in job satisfaction, three-fourths of the respondents answered, “Un-
changed”, while almost one-fifth answered, “Deteriorated /Heavily deteriorated”. Regard-
ing the change in satisfaction with family, about four-fifths answered, “Unchanged”, while
almost one-tenth answered, “Deteriorated /Heavily deteriorated” or “Improved /Heavily
Improved”, respectively. Meanwhile, regarding the change in psychological well-being,
about half of the total respondents answered, “Unchanged”, while almost two-fifths an-
swered, “Deteriorated /Heavily deteriorated”. Furthermore, regarding the change in eco-
nomic well-being, almost two-thirds answered, “Unchanged”, while almost everyone else
answered, “Deteriorated /Heavily deteriorated”.

Table 1. Frequency distribution of the dependent variables.

Total Hea.nvﬂy Deteriorated Unchanged Improved Heavily
(%) Deteriorated (%) (%) (%) Improved
n (%) n (%)
L . . 400 19 63 300 17 1
Change in job satisfaction (100.0) 4.8) (15.8) (75.0) 4.3) ©03)
Change in satisfaction 400 4 40 314 36 6
with family (100.0) (1.0 (10.0) (78.5) (9.0 (1.5)
Change in psychological 400 31 128 216 22 3
well-being (100.0) (7.8) (32.0) (54.0) (5.5) 0.8)
Change in economic 400 32 101 256 11 0
well-being (100.0) (8.0 (25.3) (64.0) (2.8) (0.0

Based on these results, it appears that both psychological and economic well-being
has deteriorated more than job satisfaction and satisfaction with family. In addition,
the proportion of Improved /Heavily Improved for change in satisfaction with family is
almost the same as that of Deteriorated /Heavily deteriorated; thus, it seems to imply that
COVID-19 may influence satisfaction with family, both positively and negatively.

3.2. OLR
3.2.1. Change in Job Satisfaction

The results of the OLR, whose dependent variable is change in job satisfaction, are
shown in Table 2. For model fitting, the chi-square test for -2 log-likelihood (-2LL) values of
the intercept-only model and the final model indicates statistical significance (p = 0.003)
at the 5% level, which means that the final model has significant improvement over the
intercept-only model. All thresholds are statistically significant, while two independent
variables, namely, change in daily food, water, electricity, and heat consumption and family
structure, show statistical significance. Notably, positive coefficients lead to a decrease
in cumulative logit and vice versa in SPSS OLR, and we find that the more daily food,
water, electricity, and heat consumption increase, the more job satisfaction deteriorates.
Similarly, the job satisfaction of people who do not belong to a single-person household
appears to have improved. This seems to be because remote work has become more popular
owing to the COVID-19 pandemic. It costs more in daily food, water, electricity, and heat
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consumption to perform remote work, which may lead to a decrease in job satisfaction.
Meanwhile, remote working can provide more time to stay with families. Therefore, it is
possible that people who do not have a single-person household are satisfied with their
jobs because of the introduction of remote work.

Table 2. Parameter estimates for change in job satisfaction.

95% CI
Estimate SE Wald df Sig.
Lower Upper
Heavily deteriorated —4.578 0.952 23.112 1 <0.001 —6.445 —2.712
Deteriorated —2.771 0.924 8.995 1 0.003 —4.582 —0.960
Threshold Unchanged 2.052 0.921 4962 1 0.026 0.246 3.857
Improved 4.975 1.329 14.017 1 <0.001 2.371 7.580
Change in daily food, water, electricity and —0.428 0.213 4060 1 0044  —0845  —0.012
heat consumption
Change in use of public transportation 0.093 0.231 0.162 1 0.688 —0.360 0.545
Change in use of private transportation 0.101 0.242 0.175 1 0.675 —0.372 0.575
Change in use of medical and hospital services —0.052 0.213 0.060 1 0.807 —0.469 0.365
Change in use of banking and financial services 0.075 0.264 0.080 1 0.777 —0.443 0.592
Change in use of telephone and internet services —0.035 0.202 0.029 1 0.864 —0.430 0.361
Concerns about the lack of economic —0.056 0.122 0213 1 0.644 —02% 0183
recovery measures
Concerns about the risk of a new wave of
COVID-19 infection spreading —0.199 0.130 2.351 1 0.125 —0.453 0.055
Concerns about the possible disruption of ~0.013 0.161 0006 1 093  —0328 0302
essential and basic services
Location Concerns about the possibility of simultaneous 0226 0.161 1.975 1 0.160 _0.541 0.089
occurrence of natural hazards
Concerns abou.t the risk of simultar}eous acts of 0.028 0151 0.035 1 0.851 0267 0.323
terrorism, cyber-attacks, riots
Age —0.018 0.014 1.685 1 0.194 —0.044 0.009
Number of households —0.008 0.024 0.107 1 0.744 —0.054 0.039
[Gender = 0] —0.327 0.273 1.434 1 0.231 —0.862 0.208
[Education level = 0] —0.194 0.247 0.615 1 0.433 —0.677 0.290
[Family structure = 0] 0.967 0.318 9.252 1 0.002 0.344 1.590
[Length of residency = 0] —0.061 0.262 0.053 1 0.817 —0.574 0.453
[Existence of dependents = 0] 0.297 0.275 1.164 1 0.281 —0.243 0.837
[Existence of pets = 0] 0.105 0.297 0.125 1 0.723 —0.477 0.687
[Employment = 0] 0.276 0.278 0.987 1 0.321 —0.268 0.820
[Annual household income = 0] 0.178 0.258 0.475 1 0.491 —0.328 0.684
[Residency in the Greater Tokyo area = 0] —0.202 0.291 0.482 1 0.488 —-0.772 0.368
Pseudo R-square
Cox and Snell 0.105
Nagelkerke 0.131
McFadden 0.069

Bold font indicates statistical significance at the 5% level.

3.2.2. Change in Satisfaction with Family

The results of the OLR, whose dependent variable is change in satisfaction with
family, are shown in Table 3. The chi-square test for -2LL values indicates statistical
significance (p = 0.019) at the 5% level. Thresholds other than Deteriorated are statistically
significant, while four independent variables, namely, concerns about the possibility of
simultaneous occurrence of natural hazards, family structure, length of residency, and
the existence of dependents, show statistical significance at the 5% level. This may imply
that satisfaction with a family of people who are concerned about the possibility of a
simultaneous occurrence of disasters caused by natural hazards, tends to deteriorate
during the COVID-19 pandemic. We also found that satisfaction with a family of people,
who do not belong to a single-person household, seems to have improved as well as job
satisfaction, while the short length of residency (less than 10 years) and the inexistence of
dependents appear to have a positive impact on change in satisfaction with family during
the COVID-19 pandemic era. Notably, a latent variable may exist behind these independent
variables, and further study is needed to better understand the results.
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Table 3. Parameter estimates for change in satisfaction with family.

95% CI
Estimate SE Wald df Sig.
Lower Upper
Heavily deteriorated —3.412 1.051 10.534 1 0.001 —5.473 —1.352
Deteriorated —0.864 0.942 0.841 1 0.359 —2.710 0.983
Threshold Unchanged 3.815 0.974 15345 1  <0.001 1.906 5.723
Improved 5.941 1.050 32.016 1 <0.001 3.883 7.999
Change in daily food, water, electricity and heat 0.205 0.229 0.807 1 0.369 0243 0.654
consumption
Change in use of public transportation —0.142 0.237 0.359 1 0.549 —0.607 0.323
Change in use of private transportation 0.149 0.252 0.352 1 0.553 —0.344 0.643
Change in use of medical and hospital services -0.172 0.230 0.559 1 0.455 —0.624 0.279
Change in use of banking and financial services —0.066 0.291 0.051 1 0.821 —0.636 0.505
Change in use of telephone and internet services 0.191 0.216 0.783 1 0.376 —0.233 0.616
Concerns about the lack of economic 0.015 0.129 0013 1 0909  —0238 0268
recovery measures
Concerns about the risk of a new wave of
COVID-19 infection spreading 0.084 0.133 0.397 1 0.528 —0.177 0.344
Concerns about the possible disruption of 0.145 0.171 0723 1  039% —0.190 0.481
essential and basic services
. Concerns about the possibility of
Location simultaneous occurrence of naturalyhazards —0.356 0.170 4.403 1 0.036 —0.688 —0.023
Concerns abou.t the risk of 51multar.1eous acts of 0.047 0.160 0.087 1 0.767 0265 0.360
terrorism, cyber-attacks, riots
Age —0.007 0.014 0.212 1 0.645 —0.034 0.021
Number of households 0.035 0.026 1.801 1 0.180 —0.016 0.087
[Gender = 0] 0.395 0.289 1.876 1 0.171 —0.170 0.961
[Education level = 0] —0.272 0.262 1.075 1 0.300 —0.786 0.242
[Family structure = 0] 1.148 0.351 10.706 1 0.001 0.460 1.835
[Length of residency = 0] 0.558 0.276 4.099 1 0.043 0.018 1.098
[Existence of dependents = 0] 0.574 0.289 3.942 1 0.047 0.007 1.141
[Existence of pets = 0] 0.357 0.314 1.297 1 0.255 —0.258 0.972
[Employment = 0] —0.243 0.292 0.693 1 0.405 —0.816 0.329
[Annual household income = 0] 0.090 0.274 0.107 1 0.743 —0.448 0.627
[Residency in the Greater Tokyo area = 0] —0.442 0.307 2.078 1 0.149 —1.043 0.159
Pseudo R-square
Cox and Snell 0.090
Nagelkerke 0.117
McFadden 0.063

Bold font indicates statistical significance at the 5% level.

3.2.3. Change in Psychological Well-Being

The results of the OLR, whose dependent variable is change in psychological well-
being, are shown in Table 4. The chi-square test for -2LL values indicates statistical sig-
nificance (p < 0.001) at the 5% level. Thresholds other than Deteriorated are statistically
significant, while six independent variables, namely, change in use of private transporta-
tion, change in the use of telephone and Internet services, education level, family structure,
the existence of dependents, and residency in the Greater Tokyo Area, show statistical
significance at the 5% level. It seems that an increase in the use of private transportation has
a positive impact on psychological well-being, while an increase in the use of telephone and
Internet services, which may be caused by remote work due to the COVID-19 pandemic,
had an adverse impact. It also appears that the psychological well-being of people, whose
education level is not at university graduation or above, has deteriorated and that of people,
who do not belong to a single-person household, has a tendency to improve. Furthermore,
the existence of dependents appears to have a positive impact on change in psychological
well-being, while residency in a place other than the Greater Tokyo area seems to have a
negative impact.
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Table 4. Parameter estimates for change in psychological well-being.

95% CI
Estimate SE Wald df Sig.
Lower Upper
Heavily deteriorated —3.640 0.793 21.054 1 <0.001 —5.194 —2.085
Deteriorated —1.283 0.770 2.777 1 0.096 —2.791 0.226
Threshold Unchanged 2.204 0.781 7971 1 0.005 0.674 3.734
Improved 4.398 0.946 21.602 1 <0.001 2.543 6.252
Change in daily food, water, electricity and heat 0247 0184 1.79 1 0.180 —0.608 0.114
consumption
Change in use of public transportation —0.302 0.199 2.292 1 0.130 —0.693 0.089
Change in use of private transportation 0.445 0.210 4.520 1 0.034 0.035 0.856
Change in use of medical and hospital services 0.328 0.185 3.144 1 0.076 —0.035 0.690
Change in use of banking and financial services 0.129 0.234 0.307 1 0.580 —0.328 0.587
Change in use of telephone and —0346 0174 3961 1 0.047  —0.687  —0.005
internet services
Concerns about the lack of economic _0.072 0104 0477 1 0.490 0277 0132
recovery measures
Concerns about the risk of a new wave of
COVID-19 infection spreading —0.182 0.109 2.760 1 0.097 —0.396 0.033
Concerns about the possible disruption of 0065 0140 0215 1 0643  —0338 0209
essential and basic services
Location Concerns about the possibility of simultaneous 0.036 0.138 0.067 1 079 0236 0307
occurrence of natural hazards
Concerns abou.t the risk of s1multar.1eous acts of —0.031 0131 0.057 1 0811 —0.289 0226
terrorism, cyber-attacks, riots
Age —0.012 0.012 1.017 1 0.313 —0.034 0.011
Number of households 0.035 0.023 2.291 1 0.130 —0.010 0.081
[Gender = 0] 0.008 0.232 0.001 1 0.974 —0.447 0.463
[Education level = 0] —0.529 0.211 6.271 1 0.012 —0.943 —0.115
[Family structure = 0] 1.005 0.280 12.842 1 <0.001 0.455 1.554
[Length of residency = 0] 0.354 0.223 2.518 1 0.113 —0.083 0.792
[Existence of dependents = 0] 0.556 0.233 5.700 1 0.017 0.100 1.013
[Existence of pets = 0] —0.138 0.254 0.297 1 0.586 —0.636 0.359
[Employment = 0] —0.182 0.234 0.604 1 0.437 —0.642 0.277
[Annual household income = 0] 0.233 0.220 1.120 1 0.290 —0.198 0.664
[Residency in the Greater Tokyo area = 0] —0.563 0.253 4.971 1 0.026 —1.058 —0.068
Pseudo R-square
Cox and Snell 0.165
Nagelkerke 0.186
McFadden 0.083

Bold font indicates statistical significance at the 5% level.

3.2.4. Change in Economic Well-Being

The results of the OLR, whose dependent variable is change in economic well-being,
are shown in Table 5. The chi-square test for -2LL values indicates statistical significance
(p < 0.001) at the 5% level. All thresholds are statistically significant, while five indepen-
dent variables, namely, change in daily food, water, electricity, and heat consumption,
concerns about the lack of economic recovery measures, concerns about possible disrup-
tion of essential and basic services, education level, and family structure, show statistical
significance at the 5% level. It seems plausible that increases in daily food, water, electricity,
and heat consumption that may be caused by remote work, as well as concerns about the
lack of economic recovery measures and concerns about possible disruption of essential
and basic services, have a negative impact on economic well-being because these appear
to have a straightforward relationship. In addition, the economic well-being, as well as
psychological well-being, of people, whose education level is not at university graduation
or above, seems to have deteriorated and that of people who do not belong to a single-
person household appeared to have a tendency to improve, as observed for the other three
dependent variables.
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Table 5. Parameter estimates for change in economic well-being.
. 95% CI
Estimate SE Wald df Sig.
Lower Upper
Heavily deteriorated —4.633 0.871 28.281 1 <0.001 —6.341 —2.926
Threshold Deteriorated —2.578 0.845 9.304 1 0.002 —4.234 —0.921
Unchanged 2.218 0.862 6.625 1 0.010 0.529 3.906
Change in daily food, water, electricity and 49, 0197 6238 1 0013  —0878  —0.106
heat consumption
Change in use of public transportation —0.002 0.216 0.000 1 0.993 —0.425 0.421
Change in use of private transportation 0.241 0.223 1171 1 0.279 —0.196 0.678
Change in use of medical and hospital services 0.192 0.195 0.966 1 0.326 —0.191 0.575
Change in use of banking and financial services —0.143 0.248 0.331 1 0.565 —0.629 0.344
Change in use of telephone and internet services 0.019 0.185 0.010 1 0.920 —0.344 0.382
Concerns about the lack of economic —0222 0112 3921 1 0048  —0441  —0.002
recovery measures
Concerns about the risk of a new wave of
COVID-19 infection spreading —0.174 0.117 2.203 1 0.138 —0.405 0.056
Concerns about the possible disruption of 5316 9149 4510 1 0034 —0607  —0.024
essential and basic services
Location Concerns about the possibility of simultaneous 0.290 0.151 3705 1 0.054 —0.005 0.586
occurrence of natural hazards
Concerns abou.t the risk of 51multar.1eous acts of _0471 0.139 1515 1 0218 0443 0.101
terrorism, cyber-attacks, riots
Age —0.018 0.012 2.170 1 0.141 —0.043 0.006
Number of households 0.025 0.025 0.972 1 0.324 —0.025 0.075
[Gender = 0] —0.106 0.250 0.180 1 0.671 —0.596 0.384
[Education level = 0] —0.617 0.228 7.297 1 0.007 —1.065 —0.169
[Family structure = 0] 0.599 0.297 4.072 1 0.044 0.017 1.181
[Length of residency = 0] 0.130 0.240 0.295 1 0.587 —0.340 0.601
[Existence of dependents = 0] 0.204 0.250 0.664 1 0.415 —0.286 0.694
[Existence of pets = 0] 0.310 0.267 1.356 1 0.244 —0.212 0.833
[Employment = 0] —0.391 0.250 2.432 1 0.119 —0.881 0.100
[Annual household income = 0] 0.440 0.235 3.500 1 0.061 —0.021 0.901
[Residency in the Greater Tokyo area = 0] —0.378 0.274 1.904 1 0.168 —0.915 0.159
Pseudo R-square
Cox and Snell 0.183
Nagelkerke 0.216
McFadden 0.108

Bold font indicates statistical significance at the 5% level.

3.3. Creation of a New CI
3.3.1. PCA

As mentioned in the Methodology section, the four variables of people’s perception of
well-being under the COVID-19 pandemic, namely, change in job satisfaction, change in
satisfaction with family, change in psychological well-being, and change in economic well-
being, are input; furthermore, we assume that they range from —2 (Heavily deteriorated)
to 2 (Heavily improved). The total explained variance is presented in Table 6. Based on this,
we can find that only one principal component was to be extracted by the Kaiser-Guttman
criterion; that is, components whose eigenvalues exceed 1 should be extracted, and 51%
of the total variance is explained by PC1. The component matrix, as shown in Table 7,
implies that changes in psychological well-being and changes in economic well-being
may be slightly more correlated with PC1 than changes in job satisfaction and change in
satisfaction with family.

Subsequently, the authors calculated the PCS of PC1, namely a new CI, while adjusting
its values so that the CI became zero (Unchanged) when all four original input variables
have the value of zero (Unchanged). The descriptive statistics and histograms of the CI are
shown in Table 8 and Figure 1. We find that the distribution of the CI is skewed toward the
negative side, although many are distributed near zero (unchanged).
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Table 6. Total variance explained of PCA.

Initial Eigenvalues Extraction Sums of Squared Loadings
Component Total % of Cumulative % Total o/(t of Cumulative %
Variance Variance
1 2.057 51.422 51.422 2.057 51.422 51.422
2 0.883 22.066 73.488
3 0.598 14.942 88.430
4 0.463 11.570 100.000

Extraction Method: Principal Component Analysis

Table 7. Component matrix of PCA.

Component 1

change in psychological well-being 0.815
change in economic well-being 0.753
change in job satisfaction 0.678
change in satisfaction with family 0.605

Extraction Method: Principal Component Analysis

Table 8. Descriptive statistics of the CI.

CI
Mean —0.5382
Median —0.0047
Std. Deviation 1.00000
Variance 1.000
Skewness —0.577
Std. Error of Skewness 0.122
Kurtosis 1.407
Std. Error of Kurtosis 0.243
Minimum —3.80
Maximum 2.72

200

150

1nn

Frequency

50

-4.00 -2.00

Figure 1. Histogram of the CI.
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3.3.2. OLS Regression

We conducted an OLS regression with a forward-backward stepwise selection method,
whose dependent variable was the CI, while the independent variables were the same as in
the abovementioned OLR. The coefficients of the final selected model and the histogram
of standardized residuals are shown in Table 9 and Figure 2. The result of the analysis
of variance (ANOVA) is significant (p < 0.001), and the adjusted R-square is 0.143. All
variance inflation factors (VIF) are less than 10.0, which implies no multicollinearity. The
Durbin-Watson ratio is 1.842. It is generally acceptable to assume that the residuals are
normally distributed.

Table 9. Coefficients of the finally selected model.

Unstandardized Standardized 95% Confidence
Coefficients Coefficients t Sig. Interval for B
B Std. Error Beta Lower Upper
(Constant) 0.559 0.264 2.118 0.035 0.040 1.078
Change in daily food, water, electricity
. —0.155 0.076 —0.100 —2.044 0.042 —0.305 —0.006
and heat consumption
Concerns about the risk of a new wave
of COVID-19 infection spreading —0.098 0.046 —-0.111 —2.117 0.035 —0.189 —0.007
Concerns about the possible disruption 11, 0.049 ~0.119 —2276 0023 ~0.210 —0.015
of essential and basic services
Education level 0.274 0.094 0.137 2.902 0.004 0.088 0.460
Age —0.011 0.005 —-0.111 —2.348 0.019 —0.020 —0.002
Family structure —0.534 0.124 —0.221 —4.301 <0.001 —0.779 —0.290
Existence of dependents —0.226 0.104 —0.107 —2.163 0.031 —0.431 —0.021
Annual household income —0.210 0.100 —0.103 —2.097 0.037 —0.406 —0.013
60
50
> 40
g
3
§ w
-
20
10
0

-4 -2 0 2 4

Regression Standardized Residual

Figure 2. Histogram of the regression standardized residual.

4. Discussion

Based on the results of OLS, eight independent variables, namely changes in daily
food, water, electricity, and heat consumption, concerns about the risk of a new wave
of COVID-19 infection spreading, concerns about possible disruption of essential and
basic services, education level, age, family structure, the existence of dependents, and
annual household income, show statistical significance at the 5% level. Three out of
eight independent variables, namely concerns about the risk of a new wave of COVID-19
infection spreading, age, and annual household income, do not show statistical significance
in either case of OLR. Meanwhile, the family structure shows statistical significance in all
cases of OLR. In terms of standardized coefficients (Beta), it seems that family structure has
the greatest impact on CI, which is assumed to represent people’s perception of well-being
under the COVID-19 pandemic in general terms, followed by education level.



Int. |. Environ. Res. Public Health 2022, 19, 12146 11 of 13

It should also be noted that there seems to be a non-significant difference between
genders in neither case of OLR/OLS. Meanwhile, Nienhuis and Lesser [11] stated that the
analysis based on the data provided by 1098 Canadians, 215 men and 871 women, showed
sex differences in physical activity and well-being. Considering that approaches to family
for males and females in Japan are different, this result has implications.

In general, it is imperative to prioritize policy targets due to time and budget con-
straints. As a result of this study, we can assert with evidence that policies for single-person
households would improve their well-being effectively and efficiently. This argument
seems to be unfamiliar in Japan at the moment, and thus, it is worth reconsidering how the
government should allocate limited policy resources to address the ongoing pandemic.

5. Conclusions

In this study, we quantitatively examined people’s perceptions of well-being during
the COVID-19 pandemic in Japan. In the OLR analysis, some independent variables,
which were not common but specific for each dependent variable, demonstrated statistical
significance. Meanwhile, the CI created by utilizing PCA in this study provides an option to
grasp people’s perceptions of well-being. As discussed above, eight independent variables,
namely, change in daily food, water, electricity, and heat consumption, concerns about the
risk of a new wave of COVID-19 infection spreading, concerns about the possible disruption
of essential and basic services, education level, age, family structure, the existence of
dependents, and annual household income, are statistically significant at the 5% level in
the OLS analysis, whose dependent variable is the CI. Furthermore, we found that family
structure had the greatest impact on CI, which was consistent with the results of the OLR
analysis. Therefore, we can identify the family structure as a key factor in the realization of
EBPM in the future.

Based on the results of this study, the authors advocate that the Japanese government
should pay more attention to single-person households affected by the COVID-19 pan-
demic. Some policies regarding COVID-19 in Japan seemingly tend to be implemented for
households consisting of more than one person, such as households with children. The lit-
erature review in the Introduction section also indicates that it may be of great significance
to address loneliness in the COVID-19 era. We hope that our study can also contribute to
the provision of evidence for future policymaking for single-person households in Japan.

The future research focus should be two-fold: (i) to expand to research areas outside
Japan so that we can compare results in a cross-sectional manner and verify the valid-
ity of the CI created in this study and (ii) to acquire time series data in Japan to assess
Japanese policies regarding the COVID-19 pandemic. This cross-sectional and time se-
ries analysis could establish a comprehensive and exhaustive framework for evaluating
people’s perception of well-being during the COVID-19 pandemic and assess relevant
policies in a quantitative manner, thus, contributing to the literature on EBPM in the field of
disaster science.
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