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Abstract: Previous studies pointed out that the outbreak of the coronavirus disease 2019 (COVID-19)
had a lesser effect on elderly people compared to their younger counterparts. However, a limited
number of studies have analyzed the effects of COVID-19 on the psychological aspects of the elderly
using longitudinal data. Therefore, the main objective of our study was to clarify the changes in
self-rated overall daily life satisfaction among community dwelling elderly in Japan during the
COVID-19 pandemic. We used the longitudinal data of 5176 individuals aged 15 years and older
from the first and second internet surveys on “Changes in Daily Life Awareness and Behavior under
the Influence of the New Coronavirus Infection” conducted by the Cabinet Office of Japan. The
estimation result of the mixed-effects model indicated that elderly people were more adversely
affected by the first wave of the pandemic (May 2020) compared to their younger counterparts.
However, by the beginning of the third wave (December 2020), they had largely recovered to the
same level as that of before the COVID-19 pandemic, which suggested that the elderly managed to
cope with psychological distress to some extent during the prolonged COVID-19 pandemic.
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1. Introduction

Since the emergence of the coronavirus disease 2019 (COVID-19) in December 2019
in China, the infectious disease has rapidly spread to many other countries, regardless of
their economic levels. Consequently, the World Health Organization (WHO) declared the
outbreak of COVID-19 as a global pandemic on 11 March 2020. A state of emergency was
declared in many countries where preventive measures were taken not only to encourage
the public to stay at home and practice social distancing, but also to limit public gatherings,
suspend events with audiences, and/or lockdown cities in the worst case. This was also the
case in Japan. When the number of people infected with COVID-19 increased towards the
end of March and beginning of April 2020, the first state of emergency related to COVID-19
was declared in the most densely populated Kanto region (Tokyo, Kanagawa, Saitama,
and Chiba), Kansai region (Osaka and Hyogo), and Fukuoka on 7 April 2020, and was
extended nationwide on 16 April 2020. Although the first state of emergency was fully
lifted on 25 May 2020, the government declared a state of emergency again to cope with
the third wave on 8 January 2021.

The COVID-19 pandemic has caused negative effects on the psychosocial aspects of
the elderly, such as increased feelings of anxiety [1], loneliness [2], and lower levels of
mental well-being [1]. Previous studies pointed out that the outbreak had a lesser effect on
older people compared to their younger counterparts in the USA [3], the UK [4], Germany
and Poland [5], Spain [6,7], Israel [8], and Japan [9], even though they were at greater risk
of fatality from COVID-19.

However, a limited number of studies have analyzed the effects of COVID-19 on the
psychological aspects of the elderly using longitudinal data. This is the case in Japan. Since
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the country is a super-aged society with the proportion of people aged 65 or older being
the highest in the world, maintaining or improving well-being and mitigating the anxiety
of the elderly have always been high on the agenda of social welfare policy. Therefore, our
main objective was to clarify the changes in self-rated overall daily life satisfaction among
community-dwelling elderly in Japan during the COVID-19 pandemic, using longitudinal
data. Our insights into the changes in daily life satisfaction among the elderly during the
COVID-19 pandemic may provide policy makers and practitioners with useful information
not only in Japan, but also in other rapidly aging countries such as several European and
Asian countries. To the best of our knowledge, a limited number of studies have analyzed
the trajectory changes in the psychological aspects of the elderly.

2. Materials and Methods

The Cabinet Office of Japan conducted the first and second internet surveys on
“Changes in Daily Life Awareness and Behavior under the Influence of the New Coron-
avirus Infection” after the end of the first wave of COVID-19 (from 25 May to 5 June 2020)
and at the beginning of the third wave (from 11 to 17 December 2020). In the first survey,
10,128 people aged 15 years and older, who were assigned according to the population
ratio of the seven districts in Japan, responded. Of these, 5212 people also responded to
the second survey. All respondents were pre-registered monitors of a web-based market
survey company.

In the first survey, all respondents were asked to answer the extent of their overall
satisfaction with daily life at two points in time (before the spread of COVID-19 and just
after the end of the first wave). They were asked to answer in one-point units, with “not
at all satisfied” which was scored as 0 and “very satisfied” which was scored as 10. In
the second survey, 5212 people who participated in the first survey also replied to the
question regarding daily life satisfaction at the beginning of the third wave, which meant
that three time-point longitudinal data were available for analysis. Therefore, we applied
the mixed-effects model to the longitudinal data from 5176 individuals who responded
to all the necessary questions from both surveys, and compared how the life satisfaction
of the elderly changed compared to middle-aged and younger counterparts at three time
points: before the COVID-19 pandemic, immediately after the end of the first wave (May
2020), and at the beginning of the third wave (December 2020).

After a lack of multicollinearity was confirmed between the independent variables,
the following categories were formulated via dummy-coded variables for gender (male
and female), age of the cohort at the time of the first survey (15–24, 25–34, 35–44, 45–54,
55–64, 65–74, and ≥75 years old), the time at which respondents answered the level of
overall daily life satisfaction (before COVID-19 pandemic, end of the first wave (May 2020),
and beginning of the third wave (December 2020)), cohabitation (single and living with
family), and the region (prefectures with low numbers of infected people and prefectures
with high numbers of infected people, such as Hokkaido, Kanto region including Tokyo,
Chiba, Kanagawa, and Saitama, and Kinki region such as Kyoto, Osaka, and Hyogo). In
addition to the abovementioned variables, cross terms of the variable for the time at which
respondents answered the satisfaction level and one of the other dependent variables such
as gender, age cohort, cohabitation, and region were also used as independent variables.

All data were analyzed with STATA version 16.1, using 95% confidence intervals (CIs)
and a significance level of 0.05.

3. Results
3.1. Subjects’ Characteristics

The frequency of each independent variable is shown in Table 1. Of the 5176 respon-
dents, 2549 were male (49.2%) and 2627 were female (50.8%). As for the age structure, the
15–24 age cohort accounted for 11.5%, 25–34 for 17.0%, 35–44 for 17.7%, 45–54 for 17.8%,
55–64 for 17.9%, 65–74 for 15.1%, and 75 and older for 2.9% (only the data for age cohort
were provided by the Cabinet Office due to protection of the respondents’ privacy). As
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for cohabitation status, 18.1% of the respondents lived alone, and 81.9% lived with family.
Approximately 61.7% lived in the Hokkaido, Kanto, and Kinki regions which were more
affected by COVID-19 and the remaining 38.3% lived in other regions.

Table 1. Subject characteristics.

Characteristics Total = 5176

Gender
Male 2549 (49.2)
Female 2627 (50.8)

Age cohort
15–24 age 597 (11.5)
25–34 age 881 (17.0)
35–44 age 918 (17.7)
45–54 age 922 (17.8)
55–64 age 928 (17.9)
65–74 age 780 (15.1)
75+ age 150 (2.9)

Cohabitation
Single 938 (18.1)
Cohabitated 4238 (81.9)

Region
Hokkaido + Kanto + Kinki 3193 (61.7)
Other prefectures 1983 (38.3)

Source: Calculated by authors.

We compared the mean score of the overall daily life satisfaction for all respondents at
the three points time and found that it decreased from 5.95 ± 2.28 (before the pandemic)
to 4.46 ± 2.27 (just after the first wave), but increased to 5.62 ± 2.31 (at the initial stage
of the third wave) (Table 2). As for the mean score for those aged 15 and 64, it dropped
from 5.84 ± 2.29 to 4.43 ± 2.30, and bounced back to 5.46 ± 2.33. The score for those aged
65 years and older varied from 6.46 ± 2.15 to 4.56 ± 2.11 and 6.35 ± 2.03, which suggested
that although a similar V-shaped trajectory was found, the extent of the changes in the
overall daily life satisfaction during the COVID-19 pandemic seemed larger for the elderly.

Table 2. Changes in mean scores of overall daily life satisfaction by age cohort.

Age
Cohort

Before the Pandemic After the 1st Wave
(May 2020)

Beginning of the 3rd
Wave (December 2020) N

Mean s.d. Mean s.d. Mean s.d.

15–24 6.09 2.19 4.64 2.30 5.40 2.14 597
25–34 5.94 2.13 4.59 2.28 5.33 2.24 881
35–44 5.82 2.37 4.48 2.39 5.52 2.43 918
45–54 5.56 2.41 4.22 2.25 5.31 2.40 922
55–64 5.90 2.28 4.32 2.26 5.73 2.36 928
65–74 6.43 2.17 4.58 2.10 6.33 2.02 780
75+ 6.63 2.06 4.48 2.16 6.47 2.07 150

Subtotal
15–64 5.84 2.29 4.43 2.30 5.46 2.33 4246
65+ 6.46 2.15 4.56 2.11 6.35 2.03 930
All 5.95 2.28 4.46 2.27 5.62 2.31 5176

Source: Calculated by authors.

3.2. Estimation Results

The estimation results of the mixed-effects model are shown in Table 3. Of the 29
coefficients of independent variables or their cross terms, 19 coefficients were significant at
the 1% or 5% levels. The null hypothesis that all coefficients were equal to zero was rejected
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by the Wald test at the 1% level (a chi-square test statistic with 29 degrees of freedom was
2365.91), which indicated that the model was fitted well to the data. Both between-subject
and within-subject variances (2.00 and 3.11, respectively) were found to be significant at
the 1% level, and the latter value was larger than that of the former.

Table 3. Estimation results of overall daily life satisfaction by the mixed-effects model.

Fixed Effects Coefficient s.e. 95% CI

gender (reference: male)
Female 0.30 0.06 ** 0.17 0.42

COVID-19 (reference: before COVID-19 pandemic)
end of the 1st wave (May 2020) −1.00 0.13 ** −1.26 −0.74
beginning of the 3rd wave (December 2020) −0.56 0.13 ** −0.83 −0.30

gender × COVID-19
female × end of the 1st wave −0.47 0.07 ** −0.61 −0.34
female × beginning of the 3rd wave −0.22 0.07 ** −0.36 −0.09

age cohort (reference: 15–24 age)
25–34 age −0.17 0.12 −0.41 0.06
35–44 age −0.33 0.12 ** −0.56 −0.09
45–54 age −0.58 0.12 ** −0.81 −0.34
55–64 age −0.25 0.12 * −0.48 −0.01
65–74 age 0.29 0.12 * 0.04 0.53
75+ age 0.49 0.21 * 0.09 0.90

age cohort × COVID-19
25–34 age × end of the 1st wave 0.09 0.13 −0.17 0.35
25–34 age × beginning of the 3rd wave 0.08 0.13 −0.18 0.34
35–44 age × end of the 1st wave 0.12 0.13 −0.14 0.38
35–44 age × beginning of the 3rd wave 0.38 0.13 ** 0.12 0.64
45–54 age × end of the 1st wave 0.11 0.13 −0.15 0.37
45–54 age × beginning of the 3rd wave 0.44 0.13 ** 0.18 0.69
55–64 age × end of the 1st wave −0.12 0.13 −0.38 0.13
55–64 age × beginning of the 3rd wave 0.51 0.13 ** 0.26 0.77
65–74 age × end of the 1st wave −0.40 0.14 ** −0.66 −0.13
65–74 age × beginning of the 3rd wave 0.58 0.14 ** 0.31 0.85
75+ age × end of the 1st wave −0.69 0.23 ** −1.14 −0.25
75+ age × beginning of the 3rd wave 0.52 0.23 * 0.07 0.97

cohabitation (reference: single)
cohabitated (cohabitated = 1, single = 0) 0.43 0.08 ** 0.27 0.59

cohabitation × COVID-19
cohabitated × end of the 1st wave −0.21 0.09 * −0.39 −0.04
cohabitated × beginning of the 3rd wave −0.05 0.09 −0.22 0.13

region (prefectures with low numbers of infected people = 0)
Hokkaido + Kanto + Kinki 0.10 0.06 −0.03 0.22

region × COVID-19
Hokkaido + Kanto + Kinki × end of the 1st wave −0.06 0.07 −0.20 0.08
Hokkaido + Kanto + Kinki × beginning of the 3rd wave 0.05 0.07 −0.09 0.19

Constant 5.57 0.12 ** 5.33 5.81

random-effects parameters
between-subject variance 2.00 0.06 1.88 2.12
within-subject variance 3.11 0.04 3.03 3.19

Wald test (chi-square test statistic with 29 df) 2365.91

Note: The dependent variable is overall daily life satisfaction, taking values from 0 (not at all satisfied) to 10 (very satisfied). ** and * denote
significant at 1% and 5% levels, respectively. Source: Calculated by authors.

Table 3 clearly shows that, given other conditions being the same, life satisfaction
deteriorated by −1.00 points just after the end of the first wave and by −0.56 points at the
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beginning of the third wave, compared to the time before the pandemic. This suggests
that, although the negative effects of the pandemic on daily life satisfaction could be
mitigated just after the first wave and the beginning of the third wave, life satisfaction
did not fully recover to the pre-pandemic level at the beginning of the third wave. As
for gender, given other conditions being the same, women’s daily life satisfaction was
significantly higher than men’s by 0.30 points. However, the interaction variables between
dummies for gender and COVID-19 were significant with negative coefficients (−0.47 and
−0.22 points, respectively), which suggests that females had lower life satisfaction than
their male counterparts during the pandemic.

As for the relationship between age and life satisfaction, given other conditions includ-
ing the effects of the COVID-19 pandemic, compared to the 15–24 age cohort, the 65–74 and
75+ age cohorts were found to have a higher levels of life satisfaction by 0.29 and 0.49 points,
respectively. However, the estimation results of the interaction variables between dummies
for age and COVID-19 showed that, just after the first wave, the coefficients for the 65–74
and 75+ age cohorts were significantly negative at −0.40, and −0.69 points, respectively,
while the coefficients for other age cohorts were insignificant, which indicates that elderly
people were more adversely affected in the first wave of the pandemic. However, between
just after the first wave and the initial stage of the third wave, the life satisfaction of the
65–74 and 75+ age cohorts significantly recovered by 0.58 and 0.52 points, respectively.

As for the relationship between cohabitation and life satisfaction, respondents who
cohabitated with family members had a 0.43 point higher life satisfaction than those who
lived alone. However, their life satisfaction decreased by −0.21 points in the end of the
first wave. Living in a prefecture of Hokkaido, Kanto or Kinki regions which were more
affected by COVID-19 did not affect life satisfaction significantly.

Figure 1 compares the extent of changes in predicted scores of daily life satisfaction by
age cohort at three time points, separately for men and women. Irrespective of gender, for
the 15–24, 25–34, 35–44, and 45–54 age cohorts, differences between the predicted scores
before the first wave and those during the initial stage of the third wave were greater for
the younger age cohort, suggesting that the daily life satisfaction had not fully recovered
for younger generation. Additionally, although daily life satisfaction had fully recovered
for elderly males in the 65–74 and 75+ age cohorts, it had not for the female counterparts.
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4. Discussion

In Japan, the COVID-19 vaccination program was started for healthcare workers
around mid-February 2021 [10]. It was expanded to those aged 65 years or older and
18 and older in mid-April and mid-June 2021, respectively [11,12]. The surveys were
conducted in May and December 2020 (before the vaccination program began). Therefore,
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almost none of the respondents were vaccinated, and the government vaccination program
did not affect the overall daily life satisfaction of the respondents at the time of the surveys.

The estimation results showed that the life satisfaction scores were significantly de-
creased by COVID-19 for all age cohorts. However, elderly people in particular were
more adversely affected in the first wave of the pandemic. Due to multiple infections in
nursing homes for the elderly, the total number of infected people aged 60 years and over
as of May 2020 accounted for approximately 40% of the total infections [13]. Through a
comparison of the ratio of the number of deaths to the number of positive cases by age
group, it was reported that the ratio was less than 0.5% for those in their 50s or younger, but
approximately 5% for those in their 70s, and more than 10% for those in their 80s, with the
ratio increasing with age [13]. Television, newspaper, and internet reports widely circulated
that while younger people were less likely to be severely infected with COVID-19 and often
remained asymptomatic, elderly people were the most vulnerable high-risk population
with fatalities from a very early stage. This situation may have resulted in a significant
increase in psychological distress among the elderly during the first wave of the pandemic.

However, the life satisfaction of the 65–74 and 75+ age cohorts significantly recovered
just after the first wave and during the beginning of the third wave. Ueda et al. [14] reported
that the mental health conditions of part-time or temporary contract-based workers were
the worst during the pandemic in Japan. With prolonged periods of self-restraint, the
pandemic had a negative impact on job opportunities in the Japanese economy, causing
working or self-employed young and middle-aged people and their households to become
economically stagnant. It is also likely that the closure of schools, increase in online
lectures, and decrease in the frequency of contact with friends caused mental distress
among students in their teens and twenties. An increase in telework and a decrease in
the frequency of contact with colleagues or friends also resulted in more stressful feelings
in young and middle-aged workers. Parents, most of whom are young or middle-aged,
faced an increased psychological burden of caring for their school children at home and
may have been stressed due school closures. Alternatively, elderly people who rely mainly
on pensions may be less economically affected. Furthermore, as pointed out by previous
studies [3,5–8], elderly people were more likely to have risk tolerance, be emotionally
stable, and adapt well to countermeasures against COVID-19 such as social distancing,
staying at home, quarantine, and lockdown. Therefore, they may feel less psychological
distress and thereby have a higher self-rated quality of life compared to their younger
counterparts during the prolonged COVID-19 pandemic.

Here, it should be noted that although daily life satisfaction had fully recovered in
elderly males in the 65–74 and 75+ age cohorts, this was not the case for their female
counterparts. Our estimation results also showed that females were more negatively
affected by the COVID-19 pandemic than their male counterparts in terms of daily life
satisfaction, which was consistent with previous studies [7,9,15]. Several studies [16–18]
have pointed out that Japanese elderly females, who engaged more in personal activities
such as interacting with neighbors, visiting friends and relatives nearby, domestic trav-
eling, participating in collective activities, and engaging in physical exercise, were more
likely to have greater life satisfaction, whereas their male counterparts were not. Several
internet-based surveys revealed that physical activity [19], socialization with friends and
neighbors [20], and outings [20,21] decreased in frequency and quantity, which meant that
social distancing and staying at home under the pandemic prevented elderly people from
engaging in personal activities. This may have more likely negatively affected the daily life
satisfaction in elderly females.

It should be noted here that geriatric studies in Japan have pointed out that physical
activity, social interaction with friends or others, and outings were crucial in preventing
depression [22], functional decline [23], cognitive decline [24], and dementia [25]. The fact
that the life satisfaction scores of the 65–74 and 75+ age cohorts significantly recovered just
after the first wave and during the initial stage of the third wave does not necessarily mean
that the negative effects of social distancing and staying at home on functional, cognitive,
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and mental aspects were eliminated. Therefore, the government should carefully monitor
the physical and mental health conditions of the elderly to prevent frailty among them.

This study has several limitations. First, the main limitation was that we used a single
variable regarding self-rated overall daily life satisfaction to measure the effects of the
COVID-19 pandemic on the psychological aspects of the elderly. Second, in the first survey
conducted just after the end of the first wave of COVID-19, respondents answered the
satisfaction score at two points in time (before the spread of COVID-19 and just after the end
of the first wave). The baseline assessment of the satisfaction score used the interviewee’s
recall scores when the pandemic had not yet occurred. Therefore, the satisfaction scores at
baseline could be affected by recall bias. Third, we used individual data obtained from the
Cabinet Office’s Internet surveys. In Japan, many academic papers and government reports
have utilized internet survey data from pre-registered monitors of web-based internet
survey companies. However, respondents to internet surveys may have used the internet
more frequently than non-respondents, and it cannot be denied that this may have affected
the results of their responses. Finally, the research response rate was somewhat low, and
whether there were any specific groups that have not responded more severely to the
pandemic is unclear. Therefore, caution should be exercised when interpreting the results
of this study. Further research based on the latest dataset with more long-term detailed
information on respondents is required to examine the changes in daily life satisfaction
among community-dwelling elderly under long-term stressful situations.
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