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Abstract

The spread of the novel coronavirus disease caused schools in Japan to close to
cope with the pandemic. In response to the school closures, parents of students
were obliged to care for their children during the daytime, when children usu-
ally were at school. Did the increase in the burden of childcare influence par-
ents’ mental health? Based on short panel data from mid-March to mid-April
2020, we explore how school closures influenced the mental health of parents
with school-aged children. Using a fixed-effects model, we find that school clo-
sures led to mothers of students suffering from worse mental health compared to
other females, while the fathers’ mental health did not differ from that of other
males. This tendency is only observed for less-educated mothers who had chil-
dren attending primary school, not for those with children attending junior high
school nor for more-educated mothers. The contribution of this paper is showing
that school closures increased the inequality of mental health between genders and
parents with different educational backgrounds.
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1 Introduction

In 2020, many countries adopted policies to force citizens to stay home to mitigate
the coronavirus disease (COVID-19) pandemic. Under this restricted life, a ques-
tion that arises is how and to what degree does the COVID-19 outbreak affect men-
tal health? Previous studies have shown that the COVID-19 outbreak has negatively
affected mental health (e.g. Brodeur et al. 2020; Sabat et al. 2020; Yamamura and
Tsutsui 2020).! There is a gap in working from home between working mothers who
have children of primary school age and other working women during the COVID-
19 spread (Yamamura and Tsutsui 2021a). Changes in working style seem to influ-
ence mental health. The allocation of time spent on housework normally differs
between husbands and wives in Japan (Yamamura and Tsutsui 2021b). However,
the effect of school closures on parents’ mental health is unknown, as is whether
this effect differs between mothers and fathers. This study examines the influence
of school closure on parents’ mental health, focusing on gender differences among
parents.”

The COVID-19 pandemic has drastically changed working styles and time use in
many countries.® As a consequence of the lockdown to cope with COVID-19, the
percentage of people who stay at home increased by 8% across countries in the USA
(Brzezinski et al. 2020).* In addition, schools were closed because of the emergent
situation under the diffusion of COVID-19 in various countries (Baldwin and Mauro
2020). Parents’ care for school-aged children plays a critical role in child growth.’
The closure of primary schools resulted in parents taking care of their children at
home, as childcare services were not available because of the COVID-19 pandemic.
Therefore, parents’ childcare burden increased.

According to the Global Gender Gap Index 2020 rankings, Japan was 121st
among 153 countries (World Economic Forum 2020). Under the COVID-19 pan-
demic, even in two-income households, mainly women worked from home to take
care of their primary school children in Japan (Yamamura and Tsutsui 2021b).® We
predict that the mental health of mothers with school-aged children deteriorated
more than fathers’ due to school closures caused by the COVID-19 outbreak. Exist-
ing research has evaluated the effect of school closure on coping with outbreaks of

! Existing studies consider the effect of COVID-19 on mental health and subjective view (e.g. Fetzer
et al. 2020, Layard et al. 2020).

2 There were studies that considered the differences in the effects of COVID-19 between genders
(Adams et al. 2020; Alon et al. 2020).

3 Unexpected external shocks, such as the Great Recession, were observed to change time allocation in
the daily life (e.g. Aguiar et al. 2013; Gorsuch 2016; Pabilonia 2017).

* The recession caused by COVID-19 is different from other types of recessions to the extent that
COVID-19 has a greater impact on sectors with high female employment shares (Alon et al. 2020).

3 Self-care after school increased the risk of skipping school and use of alcohol and drugs (Aizer 2004).
Economic recessions increased teenagers’ risky behaviours (Pabilonia 2017). A mother’s absence
reduced the time a child spends in school (Portner 2016).

% One major topic regarding parental time with children in the field of household economics (see Gutié-
rrez-Domeénech 2010; Aguiar et al. 2013; Gimenez-Nadal and Molina 2014; Morrill and Pabilonia 2015;
Gorsuch 2016; Romanm and Cortina 2016; Bauer and Sonchak 2017).
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several viral diseases (e.g. Cauchemez et al. 2008, 2014; Adda 2016) and on parents’
working from home (Sevilla and Smith 2020) but has not looked specifically at gen-
der differences in effects on parents’ mental health.

Primary and junior high schools were closed throughout Japan from the beginning
of March to the end of May 2020 and generally reopened in June 2020. School-aged
children could learn at school during the daytime after June 2020.” We conducted
Internet surveys five times from March to June 2020 to independently construct
a panel data. Due to the setting and the novel data, we can explore the impact of
school closure on parents’ mental health by comparing school closure and reopen-
ing periods. We find that school closures decreased the mental health of mothers
with children who were primary school pupils, which concurs with other COVID-19
work by Takaku and Yokoyama (2020) arguing that marital relationships deterio-
rated as a result of school closures. The key finding of this work is that the negative
effect of school closures on mental health is observed for less-educated mothers,
but not for mothers with higher education levels. The contribution of this paper is to
show that school closures increased the inequality of parents’ mental health between
genders and educational backgrounds.

The remainder of this paper is organised as follows. In Section 2, we review
related literature. Section 3 presents an overview of the situation in Japan. In Sec-
tion 4, we explain the survey design and data. Section 5 describes the empirical
method. Section 6 presents and interprets the estimated results. Finally, Section 7
provides some reflections and conclusions.

2 Related literature

Under globalisation, the severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) has rapidly diffused worldwide within a few months, with many victims.®
Social networks across countries caused not only the spread of the COVID-19 pan-
demic but also spill-overs in perceptions about SARS-CoV-2 risk and social dis-
tancing behaviours (Milani 2020). The COVID-19 pandemic drastically changed
lifestyles. Strict city lockdowns significantly decreased the SARS-CoV-2 transmis-
sion rate in China (Qiu et al. 2020), while the less stringent state of emergency in
Japan was also effective in mitigating COVID-19 (Yamamura and Tsutsui 2020).° In
addition to wearing masks and social distancing, the practice of working from home
rapidly increased after the spread of SARS-CoV-2 in various countries (e.g. Adams
et al. 2020; Bartik et al. 2020; Brynjolfsson et al. 2020; Okubo 2020).

7 Actually, time schedules of schools were different from previous years. In June and July, generally,
schools operated with staggered attendance to prevent the spread of COVID-19.

8 Mortality rates from COVID-19 in Lombardia of Italy were known to be remarkably high. However,
after controlling for selection bias, mortality rates ranged between 0.1 and 7.5%, which is far smaller than
the 17.5% earlier reported (Depalo 2020).

° Using a panel dataset covering 80 countries, Ashraf (2020) found that a one standard deviation
improvement in socioeconomic conditions lowers COVID-19 confirmed cases and deaths per million
people by half.
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The effect of working from home on productivity depends on the situation.
Working from home increased productivity, as observed in experimental studies in
China (Bloom et al. 2015). In contrast, working from home reduced productivity by
60-70% during the COVID-19 pandemic in Japan (Morikawa 2020). However, the
reduction in productivity of higher educated workers is smaller than that of less-edu-
cated workers.'? The shift to working from home was considered to have increased
average income; however, this also increased income inequality (Bonacini et al.
2021b). Working from home has had impacts not only on productivity and income
but also on other aspects. Working from home increased time spent at home, which
increased stress.

Child-rearing in Japanese households is described by Vogel (1996) where, in
the past, mothers were more able to rely on other family members and commu-
nity members. In contemporary Japan, however, apart from mother and teacher,
few other actors are involved in children’s lives regularly (Vogel 1996). Husbands
have become the most important factor in reducing child-rearing stress on moth-
ers (Suzuki et al. 2009); therefore, researchers have examined the effects of parental
leave policy on fathers’ childcare involvement (Ekberg et al. 2013; Kluve and Tamm
2013; Tamm 2019).!! Holloway (2010) described the parental role in schooling as
follows'?: Before World War II, fathers rather than mothers played a major role in
children’s education, particularly in the elite family because mothers were not seen
as appropriate tutors for their children. However, the role of mothers changed in the
post-war period. There are numerous ways in which contemporary Japanese moth-
ers are expected to support their children’s academic achievement. They received
explicit written instruction from the school on how to reinforce the school routine
at home. The schools expect them to help their children maintain the same eating
and sleeping schedule, whether they are on vacation or attending school. (Hollo-
way 2010, pp. 148-149). There is a difference in the burden of mothers’ childcare
according to her educational background: ‘The less educated mothers reported par-
ticipating in more activities at their child’s preschool than highly educated mothers.’
Holloway 2010, p. 153).'

School closures were effective in mitigating the spread of COVID-19 in Italy
(Bonacini et al. 2021a). In Japan, school closures lead people to stay home even
as legally enforced lockdown was announced (Watanabe and Yabu 2020). During
the lockdown period in England, mothers spent substantially longer in childcare and
housework than fathers (Andrew et al. 2020). ‘Compared to their counterparts in
the West and in other Asian countries, more Japanese women with children view

10 In Japan, the use of telework increased from 6% in January to 10% in March and reached 17% in June
2020 (Okubo 2020).

' In Uganda, *...fathers are more likely to engage in childcare when husbands and wives share or have
equal wealth than when there are wealth differences between spouses’. (Nkwake 2015, p. 114).

12 Parents’ involvement in a child’s education is observed to be important to improve educational attain-
ment (Ordine et al. 2018). The policy of Head Start incentivised parents to spent time in teaching their
child (Gelber and Isen 2013).

13 Holmlund et al. (2011) is an excellent literature review about the relation between parent’s schooling
and children’s schooling.
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child-rearing as a complex job with few emotional rewards.” Only 47% of Japanese
parents thought it was ‘...always enjoyable to raise children, whereas 64% of parents
in South Korea and 67% of parents in the United States responded to this question’.
(Holloway 2010, p. 6). Yamaguchi et al. (2018) provided evidence that childcare
improves subjective wellbeing and reduces stress among mothers with low educa-
tion in Japan. However, childcare cannot be made available during emergencies. The
closure of schools critically increased childcare for parents, which disproportion-
ately affects women in Italy during the COVID-19 pandemic (Del Boca et al. 2020).
School closures in Japan increased domestic violence, children’s weight, and moth-
ers” anxiety over how to raise their children (Takaku and Yokoyama 2020).'*

In Singapore, the state of lockdown resulted in a clear decline in people’s life
satisfaction, and its level remained below its level before the COVID-19 spread
even after the lockdown was deregulated in Singapore (Cheng et al. 2020). In
Japan, fear and worry about COVID-19 is considered to reflect increased aware-
ness about COVID-19 among people (Sasaki et al. 2020). However, people could
feel more happiness even during crisis periods through the consumption of cul-
tural goods and services in the past (Tubadji 2021). Fetzer et al. (2020) provided
evidence that higher perceived mortality and contagiousness caused by COVID-19
resulted in increased anxiety about economic outcomes. School closures and social
isolation lead school students to become depressed (Asanov et al. 2020). Due to
differences in individual characteristics, there is an increase in the gap in mental
health among people. For instance, ‘...mental health in the UK worsened by 8.1%
on average as a result of the pandemic and by much more for young adults and
for women who are groups that already had lower levels of mental health before
COVID-19. Hence, inequalities in mental health have been increased by the pan-
demic.” (Banks and Xu 2020, p. 91). According to Etheridge and Spantig (2020),
in the UK, mental health declined after the COVID-19 pandemic, a decline twice
as large for women than for men. One of the factors that explain the gender differ-
ence in the decline of mental health is family-related time use and caring respon-
sibilities. However, the impact of COVID-19 changed as time passed, and social
conditions changed. In Germany, mental health worsened immediately after the
lockdown against COVID-19 and started easing with the third week of lockdown
(Armbruster and Klotzbuecher 2020).

3 Overview of the real situation in Japan

Cases of pneumonia detected in Wuhan, China, were first reported to the World
Health Organization (WHO) on 31 December 2019 with the first death observed on
9 January 2020. The first case of a person infected with SARS-CoV-2 was confirmed
on 16 January 2020 (the person had previously visited Wuhan). On 28 January 2020
based on the New Infectious Diseases Law, the Government of Japan recognised
COVID-19 as a ‘designated infectious disease’. Therefore, the Japanese government

14 School student’s body weight increased after the Great East Japan Earthquake (Yamamura 2016).
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ordered enforced hospitalisation and restricted work if a person was infected by
SARS-CoV-2.

On 27 February 2020, the Japanese government requested schools to close at the
beginning of March 2020. The closure of various schools—primary, junior high,
and high school-—commenced on 2 March 2020. Figure 1 shows the changes in the
number of people infected daily with SARS-CoV-2 from 1 March 2020 to 30 June
2020. As shown in Fig. 1, the total number of people infected with SARS-CoV-2
was only about 250, and the average number of people infected daily was only 24 at
the start of school closure.

The number of infected people surged in April 2020. To mitigate the rapid spread
of SARS-CoV-2, the government declared a state of emergency on 7 April 2020. As
is evident from Fig. 1, the third wave of surveys was conducted when the number
of daily infected persons peaked. Similar to other countries (Baldwin and Mauro
2020), art museums and amusement parks were closed. However, the government
only requested citizens to avoid person-to-person contact and gatherings, encourag-
ing them to stay at home. Even when people did not follow the request, they were
neither punished nor penalised under the state of emergency.'®> Therefore, Japanese
citizens could behave based on their free will, although moral and informal social
norms, to a certain extent, deterred them from practising undesirable behaviour
(Yamamura 2009).

During the emergency period, the number of daily infected persons declined
remarkably. On 25 May 2020, the state of emergency was deregulated because
daily infected persons reduced to approximately 20-30. Therefore, schools
were reopened, although reopening varied among regions. All schools reo-
pened throughout Japan by 12 June 2020 when the fifth wave surveys were
conducted.

There are 47 prefectures in Japan. In Section 3, we explain how we con-
structed data on school closure rates in each prefecture and at the time of the
survey waves. Based on the data, Fig. 2 illustrates a map to show the degree of
school closures from Wave 1 to Wave 5. The closure rates of primary schools
were almost the same as those of junior high schools. Parts coloured black sug-
gest prefectures where 100% of primary schools were closed, while those col-
oured white mean prefectures where 0% of schools were not closed. Parts heav-
ily and lightly shaded indicate between 90-99% and 1-89%, respectively. At the
time of Wave 1, except for four prefectures, 100% of primary and junior high
schools were closed in most prefectures. However, in Wave 2, the closure rates
reduced in rural areas where SARS-CoV-2 hardly spread where total infected
persons in these prefectures were smaller than 10. Especially in Iwate, Yama-
gata, Shimane, and Toyama prefectures, nobody was infected until 27 March
2020 when Wave 2 was conducted. There were 12 prefectures that did not reach
100% of school closure. Regarding Wave 3, conducted directly after the declara-
tion of the state of emergency on 7 April 2020, prefectures with 100% school
closures increased, which is considered to be influenced by that declaration. In

15 The situation was different from countries implementing drastic measures, such as the ‘lockdown’ in
the USA, the UK, Italy, France, and Spain.

@ Springer



School closures and mental health during the COVID-19 pandemic... 1267

Wave 4, even during the period of the state of emergency, prefectures with clo-
sure rates below 100% increased again, although 100% of school closures per-
sisted in 30 prefectures. In Wave 5, after deregulation of the state of emergency,
the situation drastically changed. There were no prefectures in which the closure
rates were over 90%. All schools were completely reopened in 18 prefectures.
Furthermore, the degree of reopening schools varied at Wave 5. There were
schools that shortened school hours and schools reopened with staggered attend-
ance. If we added these schools to reopening schools, the closure rate decreased
to 0% in all prefectures. Therefore, in this case, all parts of Japan can be col-
oured white. There is a significant gap in the degree of school closures between
Wave 5 and other waves.

We began collecting data from 13 March 2020 by conducting the first wave of
Internet surveys. During this time, schools were closed throughout Japan. Therefore,
households with school-aged children were confronted with unexpected situations
of their children not going to school. However, parents could outsource childcare to
childcare service providers.

Figures 3 and 4 illustrate the changes over time in mental health, espe-
cially in levels of Anger, Fear, Anxiety, and Happiness, comparing the dif-
ference in mental health between individuals with and without primary
school children for men (Fig. 3) and women (Fig. 4). As explained in the
next section (and in Table 1 below), higher the Anger, Fear, and Anxiety
levels yielded worse mental health. Meanwhile, higher Happiness levels
meant happier people.

Overall, in Fig. 3, mental health was stable from the first to the second
wave but worsened from the second to the third wave. That is, the mental
health of males deteriorated after the declaration of the state of emergency.
Subsequently, mental health improved from the third to the fifth waves. A
comparison between males with and without primary school children showed
no statistical difference in mental health in any of the five waves. Therefore,
having primary school children at home did not influence the mental health
of males. We interpret this as fathers not taking childcare responsibility even
when the children stayed home during the school closure period. This is con-
sistent with the findings of Yamamura and Tsutsui (2021b) that fathers of
primary school students were more likely to go to workplaces than working
mothers during school closure. Turning to happiness, males with primary
school children are significantly happier than other males. This suggests that
fathers enjoyed having children partly because they did not have the stress
of childcare. That is, the children had positive (not negative) effects on their
fathers. Conversely, happiness levels were almost the same during the study
period. That is, changes in mental health were not reflected in happiness
levels.

As shown in Fig. 4, similar to males, the declaration of the state of emer-
gency deteriorated the mental health of females. This deterioration peaked
immediately after the declaration and improved thereafter. Figures 1, 3, and 4
jointly indicate that mental health was negatively related to the number of daily
infected citizens regardless of gender. However, unlike males, the influence
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Fig. 1 Changes in the number of daily infected persons, the timing of the five waves of the surveys, and
the closing and reopening of schools in Japan between 1 March 2020 and 2 July 2020. Note: First, sec-
ond, third, fourth, and fifth waves were conducted in 2020 on 10 March, 27 March, 10 April, 8 May,
and 12 June, respectively. Thin lines show the dates of the surveys. Thick lines show the date when
school closures began (2 March 2020) and the date when the state of emergency in Japan was lifted (25
May 2020). After 25 May deregulation, schools were reopened, although actual reopening dates varied
according by prefecture. The state of emergency was declared on 7 April 2020 and its date is indicated
in the figure. Source: Details of persons daily infected by COVID-19 were sourced from the official site
of the Ministry of Health, Labour and Welfare. https://www.mhlw.go.jp/stf/covid-19/open-data.html.
(Accessed 4 July 2020)

of school closure on the mental health of mothers of primary school children
was worse than that of other females from the first to the fourth waves, with
this difference disappearing during the fifth wave. That is, the mental health
of mothers of primary school children improved to the same level as other
females once schools reopened. In our interpretation, mothers were burdened
with childcare during school closure, which negatively impacted their mental
health.!® Regarding happiness, there was no significant difference in happiness
level between females with primary school children and other females. This
means that the negative effect of a small child neutralises its positive effects on
the mother’s happiness. The burden of childcare is large enough to remove the
increase in the happiness level from having a child. Meanwhile, the happiness
level at Wave 1 was almost the same as that at Wave 5. In comparison, the hap-
piness level is low in Wave 3, which is directly after the declaration of the state
of emergency. That is, changes in mental health were reflected in happiness
levels.

Overall, the observations in Figs. 3 and 4 suggest that the stress for mothers with
primary school children was larger than that for fathers during the school closure
period under the COVID-19 pandemic circumstances.

16 Unfortunately, due to limitation of data, we cannot examine time allocation for childcare.
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4 Design of surveys and data’’
4.1 Design of surveys

Since the beginning of February 2020, the COVID-19 outbreak spread from China
to other countries, although its impact was not significant in Japan. Even before
the surge in persons infected by SARS-CoV-2, we planned to conduct surveys to
independently collect data to investigate how COVID-19 influenced individual and
household behaviours. We commissioned a research company (INTAGE) to conduct
surveys through the Internet.'® Multitudes of individuals are registered as subjects
on the INTAGE list. They vary widely in age, educational background, income level,
and others. The sampling method was designed to collect a representative sample
of the Japanese population on gender, age, educational background, and location of
residence. Locations of respondents’ residences are spread across all 47 prefectures.
Regarding the percentages of residential population in the 47 prefectures, the coef-
ficient of correlation between those values based on the collected and the official
data is 0.99 and statistically significant at the 1% level.! This indicates that the data
used in this study are representative samples. We collected the data to send ques-
tionnaires through the Internet. In the Internet survey, online questionnaires were
sent to selected subjects, Japanese citizens aged 1679 years throughout Japan. The
number of subjects depended on budget constraints. We set the starting and end-
ing dates beforehand. Subjects were asked to answer by selecting several choices in
which ‘unknown’ and ‘will not answer’ are included. Completed surveys were con-
sidered to have all the questions answered. As illustrated in Fig. 1, the surveys were
conducted five times, from March to June 2020 with the same set of individuals. We
pursued the same individuals from the first to the fifth waves with the structure of
the data as a panel. However, some individuals were newly incorporated to maintain
the sample size. However, the data used in this study are limited to those included
in the sample from the first to the fifth waves. Hence, short-term panel data were
constructed.

There are several advantages of Internet surveys: we can flexibly set the experi-
mental situation and very low cost. Naturally, researchers increasingly used Inter-
net surveys after the 2010s (e.g. Horton et al. 2011; Cruces et al. 2013; Kuzimeko
et al. 2015). Regarding our study, it was very important to frequently conduct sur-
veys within a short duration because the situation changed rapidly and drastically. It

17 Yamamura and Tsutsui (2020) used data from the same surveys. However, Yamamura and Tsutsui
(2020) used the sub-sample which was restricted to respondents who resided in nine prefectures where
SARS-CoV-2 spread much more rapidly than the other 38 prefectures. Yamamura and Tsutsui (2020)
used the sub-sample, restricted to respondents who were full-time workers. Furthermore, studied period
of these works did not cover period of May and June (Waves 4 and 5). Therefore, data used in these
works are different from the data used in the present study.

'8 The company is INTAGE, a reputed company with extensive experience in academic research through
Internet surveys.

19" As official data, Population statistics 2018 is used. This is sourced from the official website of Sta-
tistics Bureau of Japan. https://www.stat.go.jp/data/jinsui/index.html. (accessed on 16 December 2020).
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Fig.2 Variations of school closure rates according to prefectures in each period. Notes: Prefectures col- p
oured black indicate where 100% of primary schools were closed, while those coloured white indicate
where 0% of schools remained closed. Prefectures shaded in dark and light indicate 90-99% and 1-89%,
respectively

should be noted that the Internet-based survey response pattern may itself have been
affected by the pandemic exposure. However, face-to-face surveys were not possi-
ble under the COVID-19 pandemic. A postal survey is also a traditional collection
method; however, prospective subjects were unlikely to physically touch and open
postal mail questionnaires to avoid infection. In addition, people tend to stay home
and were unlikely to reply. The Internet survey enabled respondents to avoid physi-
cal contact and going out. Overall, the Internet survey is more likely to be influenced
by COVID-19 than traditional surveys. Hence, we utilised Internet surveys rather
than traditional surveys.?’

The first wave was conducted on 13 March 2020. We gathered 4359 observa-
tions, and the response rate was 54.7%. In the second wave, the questionnaire was
mainly sent to the 4359 respondents who had completed the first wave. Question-
naires were additionally sent to new subjects to mitigate the reduction of the sample.
Therefore, the response rate reached 80.2% in the second wave because the main
subjects tended to have a higher motivation to participate in the survey. Likewise,
the third, fourth, and fifth wave surveys were conducted. The response rates reached
92.2% (third wave), 91.9% (fourth wave), and 89.4% (fifth wave). The second, third,
fourth, and fifth waves were conducted in 2020 on 27 March, 10 April, 8 May, and
12 June, respectively.

4.2 Data

The total number of observations was 19,740 in the sample covering the first to the
fifth waves. As explained earlier in this section, this is a representative sample of the
Japanese population. We limited the sample to a sub-sample appropriate to conduct
the estimations. Parents of primary school pupils were thought to be between 20
and 50 years old, noting female childbearing ages. Hence, we limited the sample
to respondents aged between 20 and 50 years. Furthermore, we limited respond-
ents who completed surveys from the first to the fifth waves to balance the panel
data, with the same respondents appearing five times in the sub-sample. In total,
1411 respondents were included (734 males and 677 females) in each wave for the
sub-sample, yielding 7055 total observations in the balanced panel data used for
estimations.

20 Rapid response research surveys can be done via phone-based interviews. However, Internet surveys
are more useful and effective than phone-based interviews because phone-based interviews have many
disadvantages: (1) phone numbers are very difficult to obtain because of strict protection of personal
data, (2) it is difficult to ask many questions on the phone, (3) many assistants must be employed to inter-
view sufficient number of respondents and put respondents’ answers into a dataset file, resulting in larger
costs, and (4) assistants could make input errors.
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Wave 3 Wave 4
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Wave 5
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Fig. 3 Mental health comparison of males with and without primary school children on a 5-point scale.
Note: Higher Anger, Fear, and Anxiety levels yielded worse mental health. In contrast, higher Happiness
levels meant happier people

Turning to data of the school closures used for illustrating Fig. 2, the govern-
ment of Japan (Ministry of Education, Culture, Sports, Science and Technology:
MEXT) provided interval data on the percentage of school closures for primary
and junior high schools. As a whole, in Japan, the primary and junior high school
closure rates were nearly 100% (99%) on 16 March 2020 and continued to be very
high at around 95% on 22 April 2020 and 88% on 11 May 2020. However, the rate
declined drastically to nearly 0% (1%) on 1 July 2020. The Ministry of Education,
Culture, Sports, Science and Technology (MEXT) provided closure rates in each
prefecture on 22 April 2020, and 11 May 2020.>' After the state of emergency
was deregulated (25 May 2020), there were variations in the degree of reopening,
although most schools were reopened.?> Completely reopening schools amounted
to 54%. Schools that shortened school hours accounted for 19%, while schools
reopening with staggered attendance reached 26%. We obtained the rate of com-
plete reopening in each prefecture on 1 July 2020. In addition, a list of scheduled
dates of complete reopening was also obtained. Hence, the complete reopening

2l Source of data for 22 April 2020: https:/resemom.jp/article/2020/04/27/56010.html; Source of data
for 11 May 2020: https://resemom.jp/article/2020/05/14/56234.html. Accessed on 30 October 2020.

22 Source of data for 1 July 2020: https:/www.mext.go.jp/content/20200603-mxtkouhou01-0000045204.
pdf. Accessed on 30 October 2020.
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Fig.4 Mental health comparison of females with and without primary school children on a 5-point scale.
Note: Higher Anger, Fear, and Anxiety levels yielded worse mental health. In contrast, higher Happiness
levels meant happier people

rate in each prefecture on 14 July 2020 (date of Wave 5) could be calculated.
Immediately following the school closures, closure rates in each prefecture were
not provided. However, a list of schools that were not closed on 16 March 2020
was available.”> From the list, we obtained a schedule for the reopening date of
schools in several cities and towns. We aggregated the data of cities and towns to
obtain the number of school openings in each prefecture. Then, we used this data
and the total number of schools from the official data to calculate the school clo-
sure rate in each prefecture, even when the rate was not available.?* Thus, we con-
struct the prefecture-level panel data of school closure rates for the 47 prefectures
in the five waves.

Schools that shortened school hours and those that staggered attendance were
considered a reopening school. Based on the data where the school closure rate
was 0 in Wave 5, the primary school closure rate (School Closure A) is defined.
However, there was another way to calculate the school closure rate. Here, the
estimated closure rate in Wave 5 was used, although the school closure rate was

2 Source of data for 16 March 2020: https:/www.mext.go.jp/content/20200323-mxt_kouhou01-00000
6011_13.pdf. Accessed on 30 October 2020.).
24 We obtained the total number of primary schools from the MEXT Statistics Handbook, 2012.
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the same as School Closure A in Waves 1-4. Thereafter, we constructed the
alternative school closure rate, which is defined as School Closure B. Table 1
indicates that School Closure A is lower than School Closure B.

The descriptions of the variables used in this study are presented in Table 1.
The mean values of Anger, Fear, and Anxiety for females were larger than those
for males, indicating that mental health was worse for females than for males. The
survey questionnaire contained basic questions about demographics, such as age,
gender, educational background, and household income, and about having chil-
dren in primary or junior high school. We assumed that these variables did not
change because the five waves were conducted within a short period. To examine
the effect of school-aged children, we made dummy variables for primary school
pupils, primary students, and junior high school students, junior high. It is plausi-
ble that childcare is more important for less mature children. Therefore, primary
school, a dummy variable for having a child in primary school, is the key inde-
pendent variable.

The Big Five Model is the most widely accepted personality theory, not
only in the field of social psychology but also in other fields such as personal
economics (Uysal and Pohlmeier 2011). According to the theory, personality
can be boiled down to five core factors such as neuroticism, conscientious-
ness, agreeableness, openness to experience, and extraversion (Norman 1963).
The five factors are related to economic outcomes, such as duration of unem-
ployment (Uysal and Pohlmeier 2011). Among these five factors, neuroticism
(including ‘Anger’, ‘Anxiety’, and ‘Fear’) changed through experience in life
(Jeronimus et al. 2014). Under budget constraints, we put focus on ‘Anger’,
‘Anxiety’, ‘Fear’ to examine the impact of school closure on the neuroticism of
parents of students. Apart from neuroticism, a number of studies have examined
the impact of disastrous events on subjective wellbeing (Carroll et al. 2009;
Luechinger and Saschkly 2009). COVID-19 is an unexpected disastrous event.
Therefore, it is valuable to explore the relationship between COVID-19 and
subjective wellbeing. Thereafter, we consider the relationship between neuroti-
cism and subjective wellbeing, which is also a major topic in social science
(Cohn et al. 2009; Jibeen 2014).

In Waves 1-5, respondents were asked the following questions:

‘Within two weeks, how much have you felt the emotions of anger, fear, and
anxiety? Please answer on a scale of 1 (I have not felt this emotion at all) to
5 (I have felt this emotion strongly).’

(1) Anger
(2) Fear
(3) Anxiety

The answers to these questions were proxies for mental health: Anger, Fear,
and Anxiety. In this study, mental health is worse when these values are larger.

These values partially reflect a negative feeling, which is thought to depend on
how respondents were questioned. It is necessary to consider positive and global
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measures of subjective wellbeing. Therefore, we used the happiness level. Hence,
the surveys included the following questions:

‘Now, to what degree are you currently feeling happiness? On a scale of 0 to
10, where ten is “very happy,” and 0 is “very unhappy,” how do you rate your
current level?’

The answer to it was a proxy for subjective wellbeing: Happiness. Unlike proxies
for mental health, people feel happier when Happiness is greater.

5 Hypothesis and methodology
5.1 Hypothesis

It is necessary to care for less mature children because they are less able to
be independent and self-supporting. Usually, in Japan, there is public sup-
port for childcare via childcare centres. In addition, childcare is supplied in
the market. However, during the period of COVID-19, especially under the
state of emergency, the childcare centre services were drastically reduced to
avoid infection. Inevitably, school closures increase parents’ time spent on
childcare within a household if the child is a primary school student. Further-
more, because of a women’s gender identity (Akerlof and Kranton 2000), an
increase in the burden of childcare might be observed for mothers yet not for
fathers. Therefore, the mother is subjected to great stress. Accordingly, we
propose hypothesis 1.

Hypothesis 1: Closure of primary school worsened the mother’s mental health.

Mature children are able to do housework and help their mothers. Possibly,
being adolescents, the presence of secondary school kids can complement the
mothers’ time input at home in ways that pre-adolescent primary school children
cannot. Therefore, closures of junior high schools possibly increased children’s
time spent on housework, thus decreasing that of mothers. Accordingly, we pro-
pose hypothesis 2.

Hypothesis 2: Closures of junior high schools improve a mother’s mental
health.

It would be interesting to investigate the relationship between how long (prior
to 2 June 2020) the school had reopened and mental health. However, we could not
obtain this information. Hence, we could not examine this relation.

5.2 Fixed-effects model

The estimated function takes the following form:

@ Springer



School closures and mental health during the COVID-19 pandemic... 1277

Y, =a,Wavel, X Primary; + a,Wave2, X Primary,
+ a;Waved, X Primary; + a;Wave5, X Primary;
+ asWavel, X JuniorHigh; + agWave2, X JuniorHigh,
+ a;Waved, X JuniorHigh; + agWave5, X JuniorHigh; + ayWavel,
+ ajgWave2, + o Waved, + aj,Waves, + k; + u;,,

where Y}, represents the dependent variable for individual i in Wave . The regression
parameters and the error term are denoted by a and u, respectively. The dependent
variables, Anger, Fear, Anxiety, and Happiness, differ according to specifications.
k; is the time-invariant characteristics of the respondents. The fixed-effects method
was used to control for various time-invariant variables. The fixed effects controlled
for all variables have the same value during the studied period between March and
July 2020, such as Schooling, Income, and Age.25 Furthermore, Primary; and Junior
High; were also controlled, which means that the results cannot be calculated for
Primary; and Junior High.?® The critical issue is to explore the impact of school
closures on the mental health and happiness of parents of primary school students.
The situation in Japan drastically changed during the study period, as illustrated
in Fig. 1. In addition, Fig. 2 revealed that the degree of school closure was different
between the Waves. Even using the fixed-effects model, we can calculate how the
influence of Primary changed between waves by using the cross term between Pri-
mary and wave dummies: Primary;X Wavel,, Primary,X Wave2, Primary; X Wave4,
and Primary; X Wave5. This also holds between Junior High and wave dummies.
Hence, these cross-terms were included in the estimation. Time point—specific
effects were controlled by wave dummies. As shown in Fig. 1, the state of emer-
gency was declared just before Wave 3, and so Japanese people were most likely to
stay home (Yamamura and Tsutsui 2020), and the stress on parents is thought to be
very high. Hence, we set Wave 3 as the reference category. Therefore, the second
(Wave 1), third (Wave 2), fourth (Wave 4), and fifth (Wave 5) wave dummies are
included, with their reference group being the third wave. Furthermore, cross-terms
between Primary and wave dummies can be interpreted as suggesting how mental
health is different from that of the third wave when COVID-19 dominantly spread.
The key variables are cross-terms between Primary and wave dummies, especially
the Primary; X Wave5, to test Hypothesis 1. Based on Hypothesis 1, the signs of these
coefficients were predicted to be negative, which means that the mental health of
parents with students is improved at Wave 5, compared to Wave 3. From Hypothesis
2, the cross-terms between Junior High and wave dummies were predicted to have
a positive sign. Furthermore, we aim to determine the difference in the childcare

25 Annual household income was asked in the first wave, but not in the other waves. So, in this paper,
income level is assumed to be the same during the studied period.

26 Tt is possible that primary school students entered junior high school in April if they were in sixth
grade in March 2020 under the educational system in Japan. Similarly, students possibly entered junior
high school in April 2020 if they were in third grade in March 2020. However, we only asked respond-
ents whether they have a child in primary school (junior high school) in Wave I. Thus, we assume that
Primary and Junior High were constant from Wave I to Wave 5.
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burden between parents. Examining Figs. 3 to 4, we can expect the reopening of pri-
mary schools to improve the mental health of women with primary school children.
For a closer examination, by using the fixed-effects model, we divided the sample
into males and females to conduct the model for gender comparison.

Macro-economic shocks negatively impact society throughout Japan at the same
time, even though the school closure rate varied according to prefectures at each
time point, as shown in Fig. 2. We cannot disentangle school closure effects from
other time-specific effects when we use wave dummies. For closer examination, it is
necessary to identify the school to which a child belongs and then obtain informa-
tion on whether the school was closed at each time point when we conducted the
survey. Unfortunately, we do not have such precise data. We only know the prefec-
ture and its school closure rate in each period. Using this data, however, we know
the probability that the school to which the respondent’s child belonged was closed
in each period. Hence, in the alternative model, we used the school closure rate as a
key variable. The estimated function of the alternative model is.

Y, =b,SchoolClosure;, X Primary; + b,SchoolClosure;, X JuniorHigh,
+ bySchoolClosure;, + byWavel, + bsWave2,
+ bgWaved, + b, Wave5, + k; + ¢;,.

To test this hypothesis, we include cross-terms such as School Closure ;,X Prima-
ry; and School closure ;X Junior High. We predicted signs of these coefficients to
be positive, meaning that school closure has a detrimental effect on mental health.
Thus, as School Closure, we can use School Closure A. In addition, as an alternative
model, School Closure B is used for a robustness check.

Dependent variables are discrete and ordered values. Hence, for a robustness
check, we also conducted estimations using the random effects of the ordered probit
model for baseline estimations.

6 Results and interpretation
6.1 Results of cross-terms with wave dummies

Tables 2, 3, and 4 report the results of the fixed-effects model with cross-terms
between Primary (Junior High) and wave dummies. The sample on which the results
of Table 2 are based is those respondents equal to or below 50 years old, because we
limited respondents who were possibly parents of primary school students. Further-
more, we also used the sub-sample to examine how results differ according to edu-
cational background closely. We divided the sample into a sub-sample of respond-
ents whose schooling years were equal to or greater than 16 (i.e. graduated from
university at least) and those below 16 years, respectively. The former is defined as a
sub-sample of a high-educated sub-sample of high-educated persons, while the latter
is defined as that of low-educated persons. Table 3 shows the results using the sub-
sample of high-educated persons, and Table 4 shows the results of the sub-sample
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of low-educated ones. In these tables, the right and left parts indicate the results of
males and females, respectively.

Table 2 suggests that the cross-terms are not statistically significant using the
male sample. However, using the female sample, Wave5 X Primary shows a nega-
tive sign and statistical significance in columns (5)—(7), meaning that female men-
tal health improved after reopening schools than the most serious period, Wave 3.
The absolute values of the coefficients of Wave5 X Primary are 0.18, 0.20, and
0.23 for Anger, Fear, and Anxiety, respectively. Compared to the third wave, men-
tal health values improved by approximately 0.2 on the 5-point scale in the fifth
wave. These results are consistent with Hypothesis 1. However, the happiness
level is not influenced by any cross-terms. Interestingly, cross-terms between Jun-
ior High and wave dummies are positive and statistically significant in column
(6), meaning that mothers of junior high school students were less likely to suffer
Fear in the strict school closure time (Wave 3) than other periods. This is consist-
ent with Hypothesis 2. However, these cross-terms are not statistically significant
in most cases in other estimations of mental health. Therefore, Hypothesis 2 is
partially supported. Concerning wave dummies, most of the results show statisti-
cal significance in all columns. Furthermore, the coefficients of Anger, Fear, and
Anxiety indicate negative signs, while Happiness shows a positive sign. Consider-
ing the results of Tables 2 and 11 in the Appendix and Fig. 1 together, we argue
that the time point at which the spread of COVID-19 peaked resulted in the worst
mental health states.

For a robustness check, the results of the random effects of the ordered pro-
bit model are shown in the Appendix (Table 11). The findings in Table 11 in
the Appendix did not change from Table 2. Hence, the results in Table 2 do not
depend on the estimation method and are robust to alternative estimation.

In Table 3, most of the cross-terms did not show statistical significance. How-
ever, it is interesting to observe that Wave5 X Primary indicates a negative sign
and statistically significant in estimations of Fear and Anxiety for males, but not
for females. Its absolute values of coefficients are 0.20 and 0.23 for Fear and Anx-
iety, respectively. These values are almost the same as those of the females in
Table 2. In our interpretation, highly educated fathers were more likely to bear
the burden of childcare, and so their mental health was better after the reopening
of schools than directly after the declaration of the state of emergency. One inter-
pretation is that high-educated males are more likely to have progressive views
and behaviours (Oswald and Powdthavee 2010). Hence, high-educated males par-
ticipate in housework and childcare during the COVID-19 pandemic (Del Boca
et al. 2020). Assuming that the wife of a highly educated husband is also highly
educated, the mother’s burden of childcare is smaller because her husband spends
his time on housework. This is reflected in the fact that the amount of mother’s
childcare is not very influenced by school closure. This is in line with the argu-
ment of Suzuki et al. (2009) that husbands played an important role in reducing
the stress related to child-rearing on mothers.

Turning to the results of the low-educated respondents, Table 4 shows that the
results of the cross-terms are similar to those in Table 2 when the dependent vari-
ables are Anger, Fear, and Anxiety. This implies that low-educated mothers spent a
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larger amount of time on childcare during the school closure period. The absolute
values of the coefficients of Wave5 X Primary are 0.21, 0.30, and 0.30 for Anger,
Fear, and Anxiety, respectively. These values are larger than those of Table 2,
arguably because the gap in the amount of childcare between the wife and the hus-
band is larger for couples with lower education. As for the results of the estimation
of Happiness, Wavel X Primary and Wave2 X Primary show a positive sign and
statistical significance, whereas Wave4 X Primary and Wave5 X Primary are not
statistically significant. This shows that the mother of the child of primary school
students was happier before the declaration of the state of emergency, compared
with directly after the declaration. However, her happiness level after reopening
school was not higher than that directly after the declaration. In our interpretation,
the happiness level is unlikely to be influenced by mental health.

6.2 Results of cross-terms with closure rates

Tables 5 and 6 report the results of the fixed-effects model with cross-terms between
Primary (Junior High) and school closure rates using male and female samples,
respectively. Furthermore, results using low- and high-educated respondents are shown
in Tables 7, 8, 9 and 10, respectively. In columns (1)—(4), the results of Specification A,
where School Closure A is used. Meanwhile, in columns (5)—(8), the results of Specifi-
cation B, where School Closure B is utilised.

Table 5 shows no statistical significance in any column when we checked the cross-
terms. This implies that the child did not influence the male’s mental health during the
school closure period. In contrast, Table 6 indicates the significant positive signs of
School Closure AX Primary and School Closure BX Primary, with the exception of
Happiness as the dependent variable. This implies that school closure had a detrimental
effect on the mental health of mothers having children of primary school age. Mean-
while, the statistical insignificance of Happiness is consistent with the findings that
there are differences between life satisfaction, happiness, and mental health (Clark et al.
2008). However, as a whole, the results are consistent with Hypothesis 1. There is no
statistical significance for School Closure A X Junior High and School Closure B X Jun-
ior High. Hence, contrary to Table 2, Hypothesis 2 was not supported. For a robustness
check, the results of the random effects of the ordered probit model are shown in the
Appendix, Tables 12 and 13. The findings in Tables 12 and 13 in the Appendix are
similar to those of Tables 5 and 6, showing that the results of Tables 5 and 6 are robust
to alternative estimation methods.

As for the results of highly educated males, Table 7 indicates a significant positive
sign of School Closure AX Primary and School Closure BX Primary in the estimation
of Anxiety, although this tendency is not observed for Anger and Fear. The school clo-
sure partly deteriorates the mental health of highly educated males with children of
primary school age, considering Tables 3 and 7 jointly. In Table 8, a significant posi-
tive sign is observed for School Closure BXJunior High, but not for School Closure
A X Junior High when Anger is the dependent variable. Other results do not show statis-
tical significance. As a whole, school closure did not influence mental health and hap-
piness for highly educated mothers.
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Table 5 Results of school closure rate for men

Specification A Specification B

€3} 2 3) ) 5 (6) @) ()]

Anger Fear Anxiety  Happiness  Anger Fear Anxiety Happiness
School Closure A 1.09 0.56 1.27 -0.99
X Primary (1.40) (0.80) (1.64) (—0.83)
School Closure A -0.17 —0.76 —1.45 -1.53
X Junior High (=0.17)  (=0.71) (=1.28) (-=1.09)
School Closure A 0.31 1.97* 2.26%* -0.33

(0.27) (1.66) (1.79) (=0.17)
School Closure B 1.61 0.83 1.67 —1.46
X Primary (1.53) (0.77) (1.53) (=0.91)
School Closure B -0.28 —0.60 -0.72 —2.55
X Junior High (=0.21) (=041) (=046) (=137
School Closure B 0.35 0.99 0.47 1.59

(0.33) (0.88) (0.41) (0.94)

Within R-square 0.02 0.05 0.04 0.01 0.02 0.05 0.04 0.01
Groups 734 734 734 734 677 677 677 677
Obs 3670 3670 3670 3670 3385 3385 3385 3385

Note: In all columns, wave dummies are included, but the results are not reported. The numbers within
parentheses are robust standard errors that are clustered on individuals. For the convenience of inter-
pretation, coefficients are multiplied by 1000. *** and ** indicate statistical significance at 1% and 5%
levels, respectively

Turning to the low-educated sample, in Table 9, any statistical significance is observed
for cross-terms. Hence, low-educated males having children of school students are not
influenced by school closure. Switching our attention to Table 10, both School Closure

Table 6 Results of school closure rate for women

Specification A Specification B
(€)) @) 3 (C)) (5) (6) @) ®)
Anger Fear Anxiety Happiness  Anger Fear Anxiety Happiness

School Closure A 1.48%* 1.73%%* 1.85%** —0.68

X Primary (2.06) (2.52) (2.64) (—0.58)
School Closure A 1.08 —-0.38 0.68 0.18
X Junior High (1.13) (—0.40) (0.65) (0.10)
School Closure A 0.31 0.69 -0.34 -0.20

(0.25) (0.59) (—0.28) (=0.11)
School Closure B 2.22%% 2.89%* 1.1 0.35
X Primary (2.20) 2.17) (2.62) (0.20)
School Closure B 0.95 -0.73 0.10 0.37
X Junior High (0.69) (=0.51)  (0.07) (0.13)
School Closure B -0.72 -1.10 -1.10 2.83%

(-0.74) (-1.06) (-1.100 (—1.80)

Within R-square 0.02 0.08 0.09 0.04 0.01 0.08 0.09 0.04
Groups 677 677 677 677 677 677 677 677
Obs 3385 3385 3385 3385 3385 3385 3385 3385

Note: In all columns, wave dummies are included, but the results are not reported. The numbers within
parentheses are robust standard errors that are clustered on individuals. For the convenience of inter-
pretation, coefficients are multiplied by 1000. *** and ** indicate statistical significance at 1% and 5%
levels, respectively
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Table 7 Results of school closure rate for male university graduates

Specification A Specification B

(1) 2) 3) ) (5) (6) (©)] @)

Anger  Fear Anxiety Happiness Anger  Fear Anxiety Happiness
School Closure A 1.33 1.29 1.69%* -1.14
X Primary (1.33)  (1.56) (1.79) (-0.81)
School Closure A 0.18 —1.47 -1.91 -2.61
X Junior High 0.13)  (-1.100 (=124 (-1.25)
School Closure A 2.17 2.15 -0.18 —-1.78

(1.34)  (1.34) (=0.10) (—1.295)
School Closure B 1.76 2.00 2.59% —-1.24
X Primary (1.27)  (1.50) (1.84) (-=0.56)
School Closure B 0.15 —1.68 —1.26 -3.63
X Junior High 0.09) (=104 (-0.64) (-1.21)
School Closure B 147 0.74 —1.58 —-1.09

(1.02)  (0.58) (-0.64) (-0.50)

Within R-square 0.02 0.07 0.05 0.02 0.02 0.07 0.05 0.02
Groups 406 406 406 406 406 406 406 406
Obs 2030 2030 2030 2030 2030 2030 2030 2030

Note: In all columns, wave dummies are included, but the results are not reported. The numbers within
parentheses are robust standard errors that are clustered on individuals. For the convenience of inter-
pretation, coefficients are multiplied by 1000. *** and ** indicate statistical significance at 1% and 5%
levels, respectively

AX Primary and School Closure Bx Primary show a significant positive sign for the esti-
mation of Anger, Fear, and Anxiety. The combined results of Tables 4 and 10 reveal that
school closure deteriorates the mental health of females with children of primary school
age. Hypothesis 1 is strongly supported. On the other hand, School Closure A XJunior

Table 8 Results of school closure rate for female university graduates

Specification A Specification B
()} (2) 3) (4) (5) ©) @) ()]
Anger  Fear Anxiety  Happiness  Anger Fear Anxiety  Happiness
School Closure A 0.82 0.36 0.94 —-0.78
X Primary 0.43) (0.3 (0.87) (—0.47)
School Closure A 2.71 -0.29 0.41 -3.25
X Junior High (1.54) (=0.15) (0.21) (—1.25)
School Closure A 1.59 1.00 1.44 —1.89
0.64) (0.43) (0.54) (—0.54)
School Closure B 1.33 0.14 1.21 0.62
X Primary (0.78) (0.08) (0.72) (0.26)
School Closure B 5.22% 1.31 1.89 -5.79
X Junior High (1.84) (0.38) (0.56) (—-1.47)
School Closure B —0.25 -0.02 1.72 1.33
(=0.12)  (=0.01) (0.94) (0.48)
Within R-square 0.02 0.09 0.08 0.04 0.02 0.09 0.08 0.04
Groups 286 286 286 286 286 286 286 286
Obs 1430 1430 1430 1430 1430 1430 1430 1430

Note: In all columns, wave dummies are included, but the results are not reported. The numbers within
parentheses are robust standard errors that are clustered on individuals. For the convenience of inter-
pretation, coefficients are multiplied by 1000. *** and ** indicate statistical significance at 1% and 5%
levels, respectively
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Table 9 Results of school closure rate for male high school graduates who are not university graduates

Specification A Specification B

(€Y ) 3 G} (5) (6) @) ®)
Anger  Fear Anxiety Happiness Anger  Fear Anxiety Happiness

School Closure A 0.80 -0.38 0.72 -0.86
X Primary (0.97) (—=0.32) (0.56) (—=0.43)
School Closure A —0.40 —-0.02 —-0.89 -0.33
X Junior High (-0.28) (—=0.01) (=0.54) (=0.17)
School Closure A —1.10  1.69 4.18*%*  1.21
(—=0.68) (0.97) (2.11) 0.41)

School Closure B 1.49 -0.50 0.66 —-1.82
X Primary (0.91) (-=0.29) (0.39) (-0.79)
School Closure B —-0.58 0.53 0.03 —-1.27
X Junior High (—=0.29) (0.23) 0.01) (-=0.55)
School Closure B -0.81 1.27 2.73 4.94%
(—=0.50) (0.70) (1.60)  (1.89)
Within R-square  0.03 0.04 0.04 0.01 0.03 0.04 0.04 0.01
Groups 328 328 328 328 328 328 328 328
Obs 1640 1640 1640 1640 1640 1640 1640 1640

Note: In all columns, wave dummies are included, but the results are not reported. The numbers within paren-
theses are robust standard errors that are clustered on individuals. For the convenience of interpretation, coef-
ficients are multiplied by 1000. *** and ** indicate statistical significance at 1% and 5% levels, respectively

High and School Closure B X Junior High are not statistically significant, which does not
support Hypothesis 2.

6.3 Discussion

COVID-19 has various detrimental effects on society from various angles, and we
cannot know the time when COVID-19 will be eradicated. It is important to consider
health policies to cope with the COVID-19 pandemic to sustain society (Bal et al.
2020). The gender gap is larger in Japan than in other developed countries (Brin-
ton 1993; Nemoto 2016). According to Yamamura and Tsutsui (2021b), as a conse-
quence of school closures in Japan, female workers with children at primary school
are more likely to work from home. However, this does not hold for female workers
with students of junior high school and male workers with children, regardless of the
type of school. Accordingly, working women with small children also work as car-
egivers for their children (Akerlof and Kranton 2000). In the case where the wife is a
houseworker while her husband is a worker because of the division of labour within a
household, the wife is likely to care for their child during school closures. Yamamura
and Tsutsui (2020) found that people’s mental condition worsened with the spread of
COVID-19 in Japan. Particularly, within a household, the gap in the childcare respon-
sibility between the mother and father may have a negative influence on the mental
health of the former. Under the novel setting of unexpected school closures due to the
COVID-19 pandemic, the gender gap in childcare was demonstrated to increase.
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Table 10 Results of school closure rate for female high school graduates who are not university graduates

Specification A Specification B

()] (@) 3 (C)) 5 (6) ) ®)
Anger Fear Anxiety Happiness  Anger Fear Anxiety Happiness

School Closure A 1.92%* 2.775%%% D ALFEE -0.57

X Primary (2.05) (2.94) (2.62) (—0.35)
School Closure A 0.46 -0.39 0.61 1.33
x Junior High ~ (0.40) (=0.35)  (0.50) 0.57)
School Closure A —0.001 0.47 -0.70 —0.01

(=0.07) (0.34) (-=0.54)  (-0.03)
School Closure B 2.68%* 3.49%x% 3 3] 0.34
X Primary (2.14) (2.62) (2.58) (0.14)
School Closure B —0.11 -1.21 -0.37 1.59
X Junior High (=0.07) (=0.78) (=0.27) (0.45)
School Closure B -0.94 -1.59 —2.44%%  3.09

(=0.79) (—=1.29) (-2.06) (1.62)

Within R-square  0.02 0.08 0.10 0.05 0.02 0.08 0.10 0.05
Groups 391 391 391 391 391 391 391 391
Obs 1955 1955 1955 1955 1955 1955 1955 1955

Note: In all columns, wave dummies are included, but the results are not reported. The numbers within
parentheses are robust standard errors that are clustered on individuals. For the convenience of inter-
pretation, coefficients are multiplied by 1000. *#* and ** indicate statistical significance at 1% and 5%
levels, respectively

Our findings are based on the assumption that mothers are more obliged to care
for children. However, this assumption is inconsistent with findings in the UK that
the gender childcare gap has reduced amidst the COVID-19 pandemic (Sevilla
and Smith 2020).2” The differences in findings between the UK and Japan can be
interpreted in various ways. Women’s social status in Japan is far lower than that
of women in other developed Western countries such as the UK (Nemoto 2016).
Therefore, because of differences in bargaining power, mothers are more obliged to
shoulder a larger share of childcare responsibilities (Yamamura and Tsutsui 2021a).

Due to the shortage of childcare in the market under the COVID-19 in Japan,
especially during the state of emergency, mothers are more likely to spend time for
childcare by themselves, regardless of their educational background. We found that
mothers with low education levels suffer from a larger negative effect of COVID-19
than highly educated mothers. One possible interpretation is as follows: the low-
educated mothers are less able to devise a way to enjoy spending time with small
children, partly because they are less likely to gather appropriate and useful knowl-
edge about childcare during the emergent situation when they cannot go out with
their child. If so, a policy is required to support a low-educated mother to learn how
to spend time with their child during their stay at home.

Under the school closures, marital relationships worsened in March 2020 but did
not persist for 4 months until August 2020 (Takaku and Yokoyama 2020). Thus,
this kind of negative effect of school closure is temporary if the school is reopened.
However, the experience of school closure possibly dented parenting confidence.

27 Sevilla and Smith (2020) analysed gender allocation of childcare within couples with children aged
less than 12 years in the UK.
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COVID-19 disturbed the rhythm of the child’s life, which increased the children’s
body weight and hence the mother felt anxious about child-rearing, which persisted
until August (Takaku and Yokoyama 2020). Researchers view the ‘mothers’ lack of
parenting confidence...as one of the most serious problems facing families in con-
temporary.” (Holloway 2010, p. 7). Policymakers should consider a care mechanism
for the mental health of mothers, especially those with small children. Furthermore,
by bridging health and labour issues, we should enhance fathers’ childcare responsi-
bilities toward small children by promoting working remotely from home under the
COVID-19 pandemic. From a long-term and broad perspective, it is critical to con-
sider how to maintain work-life balance and reduce the childcare responsibility gap
between husband and wife in designing the post-COVID-19 society.

7 Conclusion

School closures mitigate the spread of COVID-19 (Bonacini et al. 2021a). However,
the burden on mothers for childcare increased more than that of fathers (Andrew
et al. 2020). This study examined whether the mental health of mothers of primary
school students was more likely to worsen than of fathers. The major findings are
as follows: (1) School closures lead mothers with primary school children to be in
worse mental condition than other females. However, this difference disappeared
after the reopening of schools. (2) Negative effects of school closure were observed
only for low-educated parents with educational backgrounds who graduated from
high school or less. (3) We hardly observed the detrimental effects of school clo-
sures on fathers with primary school children and parents of junior high schools.

The contribution of this work is that school closures have increased the gap in
parents’ mental health between their genders and also between educational back-
grounds. However, school closures do not influence the happiness of parents. A pos-
sible interpretation is that the effect of school closure on the mother’s happiness is
neutralised if gender identity increases women’s utility from childcare (Akerlof and
Kranton 2000).

The respondent’s characteristics possibly changed even during the short-term
period, although we could control various time-invariant characteristics of respond-
ents using the panel data. For instance, employees possibly lost their jobs. Health
status also possibly changed. Unfortunately, due to limitations of the data, we cannot
control for these time-variant individual characteristics in this study. It is valuable
to scrutinise how and why the influence of school closures on mental health dif-
fers from that on happiness. Furthermore, the findings of this study contradict the
results for the UK that the gender childcare gap has reduced amidst the COVID-19
pandemic (Sevilla and Smith 2020).%8 It is critical to investigate how the time alloca-
tion for childcare changed during the COVID-19 spread. However, because of insuf-
ficient data, we could not examine changes in parents’ time allocation after school
closure. These remain issues to be addressed in future research.

28 Sevilla and Smith (2020) analysed gender allocation of childcare within couples with children aged
less than 12 years in the UK.
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Table 12 Results of school closure rate for men, random effects ordered probit model

Specification A

Specification B

(€Y ) 3) ) ) ©) @) ¥
Anger  Fear Anxiety Happiness Anger  Fear Anxiety Happiness
School Closure A 1.42 0.74 1.68 -0.23
X Primary (1.32)  (0.73)  (1.55) (—0.25)
School Closure A —0.38 —145 =233 0.21
X Junior High (-0.28) (—=0.92) (-1.42) (0.17)
School Closure A 1.14 3.38* 4.01%%  —3.62%%*
0.72) (195 (2.32) (=247
School Closure B 2.13 0.99 2.11 -0.21
X Primary (1.47) (0.63) (1.39) (=0.16)
School Closure B -1.01 -1.66 —1.61 0.28
X Junior High (=0.55) (=0.78) (=0.71) (0.23)
School Closure B 1.14 2.03 1.51 -1.83
(0.81) (1.31) (0.98) (—=1.29)
Wald chi-square 50 159 135 136 50 159 135 136
Groups 734 734 734 734 734 734 734 734
Obs 3670 3670 3670 3670 3670 3670 3670 3670

Note: In all columns, wave dummies are included, but the results are not reported. The numbers within
parentheses are robust standard errors that are clustered on individuals. For the convenience of inter-
pretation, coefficients are multiplied by 1000. *#* and ** indicate statistical significance at 1% and 5%

levels, respectively

Table 13 Results of school closure rate for women, random effects ordered probit model

Specification A

Specification B

1) (@) 3) “ (5) (6) () @)
Anger  Fear Anxiety  Happiness Anger  Fear Anxiety  Happiness
School Closure A 2.26%*  2.94%*% 3 00%** —0.68
X Primary (2.23) (2.52) (2.93) (—0.65)
School Closure A 1.52 -0.74  0.71 0.01
X Junior High (1.14)  (-0.52) (0.47) (0.05)
School Closure A 0.11 0.04 —-0.59 —-0.24
(0.06) (0.03) (—=0.34) (-0.14)
School Closure B 3.48%F  4.07%*FF  441%F* (.21
X Primary (2.48) (2.6 (2.96) (0.13)
School Closure B 1.25 —1.45 -035 041
X Junior High 0.68) (—0.69) (-0.63) (0.17)
School Closure B -127 =223 -1.71 2.16
(=091) (—=1.45) (—=1.21) (1.58)
Wald chi-square 79 228 240 119 79 228 240 119
Groups 677 677 677 677 677 677 677 677
Obs 3385 3385 3385 3385 3385 3385 3385 3385

Note: In all columns, wave dummies are included, but the results are not reported. The numbers within
parentheses are robust standard errors that are clustered on individuals. For the convenience of inter-
pretation, coefficients are multiplied by 1000. *** and ** indicate statistical significance at 1% and 5%

levels, respectively
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