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A B S T R A C T   

The widespread impacts of COVID-19 have affected both child and parent mental health worldwide. This study 
aimed to investigate the relationship between school closures due to COVID-19 and child and parent mental 
health in Japan. A sample of 1,984 Japanese parents with children and adolescents aged 6–15 years participated. 
The parents responded to online questionnaires about their own mental health and that of their children cross- 
sectionally. Participants were divided into three school situations based on the past week: full school closure, 
partial school closure, and full school open. Results indicated that 2.02% (n = 40) of the participants were in full 
school closure and 5.95% (n = 118) of the participants were in partial school closure. The results indicated that, 
after controlling for other variables regarding the pandemic, full school closure was associated with much higher 
scores in both child and parent mental health problems compared to full school open. Moderately higher scores 
were found only for anxiety symptoms in both children and parents under partial school closure compared to 
where schools were fully open. Consideration of the needs of families is necessary in the context of both full and 
partial school closures to prevent deteriorating mental health.   

1. Introduction 

There is increasing evidence to suggest that the coronavirus disease 
2019 (COVID-19) pandemic has significantly impacted child and parent 
mental health. For example, recent reviews have identified high rates of 
depression and anxiety among children and adolescents during the 
pandemic (Nearchou et al., 2020; Miranda et al., 2020). The number of 
studies that have examined parent mental health is small compared to 
those that have studied child mental health; still, several studies have 
indicated that difficulties due to the COVID-19 pandemic have been 
associated with increased parental anxiety, depression, and stress 
(Brown et al., 2020; Russell et al., 2020; Spinelli et al., 2020). Moreover, 
depression and anxiety among the parents of primary, middle, and high 
school students was shown to be higher than that of the parents of 
college students (Wu et al., 2020). 

In the first wave of the COVID-19 pandemic, international govern
ments launched and implemented disease containment measures, such 
as lockdown, school closure, social distancing, and home quarantine. 

Many studies indicated that lockdown and school closure due to the 
COVID-19 affected children’s lives and their mental health all over the 
world (e.g., Ranjbar et al., 2021; Tang et al., 2021; Waite et al., 2021; 
Yaesmin et al., 2020). In Japan, the effects of school closure due to the 
first wave on child mental health, such as suicide or behavioral and 
emotional problems, (Isumi et al., 2020; Takahashi and Honda, 2021) 
and parent stress (Hiraoka and Tomoda, 2020) were also examined. 
These studies revealed that, although school closure in the first wave 
affected parent stress (Hiraoka and Tomoda, 2020), a significant change 
in suicide rates was not found during the period (Isumi et al., 2020) and 
the total length of the school closure was not a significant predictor of 
subsequent emotional/behavioral problems (Takahashi and Honda, 
2021). 

The Japanese government requested a nationwide school closure to 
prevent the spread of COVID-19 on March 2, 2020. According to data 
from the Ministry of Education, Culture, Sports, Science and Technology 
in Japan (MEXT, 2020a), 98% of schools in Japan (elementary schools, 
junior high schools, special needs schools, etc.) were closed on March 
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16. Then, 86% of schools were closed on May 14. As the number of 
infected people gradually decreased, the nationwide closure of schools 
ended in Japan and 98% of schools reopened on June 1. However, if 
some students, parents, teachers, or school staff were found to be 
infected with the coronavirus, the school would be suddenly and 
temporarily closed to prevent its spread. Therefore, Japanese children, 
adolescents, and parents have been continuously exposed to the risk of 
sudden and temporary local school closures even after nationwide 
school closures ended. 

There have been two types of local school closures in Japanese 
educational settings. One was full school closure in which all students 
were not allowed to physically attend school. The other was partial 
school closure. Partial school closure was implemented in different ways 
by each school in Japan. For example, students were divided into several 
groups and each group attends school for a limited number of hours or 
days separately. Notably, most schools in Japan were not ready for 
online learning during the full and partial school closure periods, despite 
recommendations by the government. According to a report on April 16, 
2020, only 5% of schools were available for synchronous interactive 
online learning before the first national lockdown in Japan (MEXT, 
2020b). Therefore, instead of full school closure, partial school closure 
was implemented in Japanese educational settings to guarantee mini
mum learning opportunities for students during the pandemic. 

Although the widespread impacts of COVID-19 have affected both 
child and parent mental health worldwide, no studies have investigated 
child and parent mental health at times of local school closures in Japan. 
This study aimed to investigate the relationship between local school 
closures (full or partial) due to COVID-19 and child and parent mental 
health in Japan. We hypothesized that both child and parent mental 
health would worsen during full and partial school closures due to the 
COVID-19 pandemic compared to when schools were fully open. In 
addition, we hypothesized that full school closure would be associated 
with worse mental health more than partial closure. This online survey 
was conducted around November-December 2020 because this period 
was when the nationwide school closure had ended and local school 
closures were implemented in Japan. 

2. Methods 

2.1. Procedure and recruitment 

The study was conducted with the approval of the Institutional Re
view Board of the first author’s institution (202017). This study was part 
of the COVID-19 Online-Survey for Children and Adolescents in Japan 
(J-COSCA). The J-COSCA is a cross-sectional and longitudinal online 
survey designed to examine the mental health of children, adolescents, 
and parents in Japan during the COVID-19 pandemic. The baseline data 
of the J-COSCA were used for this study. We conducted this national 
online survey using the panelist pool of Cross Marketing, an online 
survey company (https://www.cross-m.co.jp/en/). To be eligible, par
ticipants had to be parents with children and adolescents aged between 
6 and 15 years who lived in Japan. A sample of 2,456 participants 
provided informed consent and completed this survey between 
November 27 and December 1, 2020. Of these potential participants, 
only those who completed each scale and provided demographic data 
were included in this study. During this period, local school closures 
were implemented intermittently in certain areas where the number of 
infected people was increasing. Fig. 1 shows the changes in the total 
number of infected people in Japan and the timing of the first nation
wide school closures and of this study. The figure was created by the 
authors based on open data from the Ministry of Health, Labour and 
Welfare in Japan (MHLW, 2020). 

2.2. Participants 

A total of 1,984 parents of children and adolescents were included in 
this study. Participants’ demographics are presented in Table 1. The 
demographic data showed that participants were collected from all areas 
of Japan (Hokkaido, Tohoku, Kanto, Chubu, Kinki, Chugoku, Shikoku, 
and Kyushu). Japan is a country with low ethnic diversity, and partici
pants of this data was composed of over 99% of Japanese children, ad
olescents, and parents (compared to 98% from population data: MIC, 
2021). The highest frequency of family income (4,000,000 to 7,990,000 

Fig. 1. Changes of total infected people in Japan and the timing of the nationwide school closure and this survey.  
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Table 1 
Participant characteristics (N = 1,984).     

n % M SD    n ％ M SD    
Parent      Children and 

adolescents            
Gender       Gender           

Female/Mother 822 41.43     Girl 917 46.22        
Male/Father 1,158 58.37     Boy 1,067 53.78        
No answer 4 0.20    Age  1,984 100.00 10.56 2.64     

Age  1,750 88.21 44.09 5.76   6 78 3.93        
No answer 234 11.79     7 259 13.05       

Ethnicity        8 198 9.98        
Japanese 1,981 99.85     9 222 11.19        
Other 3 0.15     10 221 11.14       

Region        11 243 12.25        
Hokkaido 82 4.13     12 212 10.69        
Tohoku 119 6.00     13 195 9.83        
Kanto 739 37.25     14 213 10.74        
Chubu 330 16.63     15 143 7.21        
Kinki 359 18.09    Development stage           
Chugoku 93 4.69     Children (aged 6–11) 1,221 61.54        
Shikoku 49 2.47     Adolescents (aged 

12–15) 
763 38.46        

Kyushu 148 7.46    Ethnicity           
No answer 65 3.28     Japanese 1,977 99.65       

Employment status       Other 7 0.35         
Student 8 0.40    Educational setting           
Homemaker 358 18.04     Public school 1,830 92.24        
Part-time employment 301 15.17     Private school 118 5.95        
Full-time employment 1,168 58.87     Special education 

school 
14 0.71        

Self employed 82 4.13     Home educated 5 0.25        
Unemployed and seeking 
work 

21 1.06     Other 17 0.86        

Retired 7 0.35    School closure in the past 
week           

Others 37 1.86     Full school closure 40 2.02        
No answer 2 0.10     Partial school closure 118 5.95       

Household income 
(yen)       

Full school open 1,826 92.04         

0~1,990,000 90 4.54               
2,000,000~3,990,000 199 10.03               
4,000,000~7,990,000 802 40.42               
8,000,000~19,990,000 432 21.77               
12,000,000~15,990,000 103 5.19               
16,000,000~ 43 2.17               
No answer 315 15.88              

K. Kishida et al.                                                                                                                                                                                                                                 
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yen) of our data was consistent with the average income of families who 
have children from a Japanese national dataset (7,436,000 yen: MHLW, 
2018). Furthermore, the percentage of public schools (92.24%) in this 
data is also consistent with the percentage from another national dataset 
(98.42% for elementary school, 91.60% for junior high school: MEXT, 
2021b). For these reasons, the data used in this study was considered to 
be broadly similar to a representative sample of the wider Japanese 
population. 

2.3. Measures 

2.3.1. Demographic data 
Parents reported on their own age, gender, and ethnicity and for 

their children or adolescents. In addition, parents were also asked about 
the regions where their families lived, their employment status, their 
total household income, and their child’s educational settings. We 
categorized a household income of less than 3,990,000 yen as “low 
household income”. Besides, we also collected variables which could 
affect mental health problems during the COVID-19 pandemic: (a) 
whether child or parent have been infected with the COVID-19 (Yes, 
diagnosed or suspected; No or no answer), (b) whether another family 
member in household have been infected with the COVID-19 (Yes, 
diagnosed or suspected; No or no answer), and (c) whether parent has 
been self-isolated during the pandemic (Yes, self-isolating or social 
distancing; No or no answer). 

2.3.2. Child mental health 
The Japanese version of the parent-reported Strengths and Diffi

culties Questionnaire (SDQ-P) was used (Goodman, 2001; Moriwaki and 
Kamio, 2014). We used the three sub-scales of the SDQ-P that directly 
examine mental health symptoms (emotional symptoms, conduct 
problems, and hyperactivity/ inattention). In addition, child anxiety 
symptoms, depressive symptoms, oppositional defiant behaviors, and 
irritability were measured using the following four questionnaires the 
Japanese version of the parent-reported Spence Children’s Anxiety Scale 
(SCAS-P; Ishikawa et al., 2014; Nauta et al., 2004), the Japanese version 
of the Depression Parent-Rating Scale for Children (DPRS-C; Birleson, 
1981; Denda et al., 2006), Oppositional Defiant Behavior Inventory 
(ODBI; Harada et al., 2004), and the Japanese version of the Affective 
Response Index-Parent Form (ARI-P; Stringaris et al., 2012; Takahashi 
and Kishida, 2020). In the DPRS-C, we used the same items as the 
Japanese version of the Depression Self-Rating Scale for Children (Bir
leson, 1981; Denda et al., 2006). The SDQ-P, ODBI, and ARI-P each 
measure mental health symptoms in the past 6 months. The DPRS-C 
measures depression in the last week. The SCAS-P does not set specific 
timeframes. Cronbach’s alpha values in the current study were as fol
lows: 0.77 for emotional symptoms, 0.63 for conduct problems, 0.71 for 
hyperactivity/ inattention, 0.95 for the SCAS-P, .86 for the DPRS-C, 0.89 
for the ODBI, and 0.87 for the ARI-P. 

2.3.3. Parent mental health 
The Japanese version of the Depression, Anxiety, and Stress Scale-21 

Items (DASS-21; Lovibond and Lovibond, 1995; Mitani et al., 2015) and 
the Japanese version of the State-Trait Anger Expression Scale (STAXI; 
Spielberger, 1988; Suzuki and Harada, 1994) were used to measure 
parent mental health problems. The DASS-21 includes three subscales: 
depression, anxiety, and stress. Trait-anger, which is a subscale of the 
STAXI, was used for this study, and the other subscales were excluded. 
The DASS-21 measures symptoms in the last week, while the STAXI does 
not set a specific timeframe. Cronbach’s alpha values in the current 
study were as follows: 0.93 for depression, 0.87 for anxiety, and 0.89 for 
stress, and 0.92 for trait-anger. 

2.3.3. School closures in the last week 
School closure was measured by asking participants a single question 

(“Which of the following describes your child’s school situation during Ta
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the past week?”). The participants selected their answers from three 
options: full school closure due to COVID-19, partial school closure due 
to COVID-19, and full school open. Data from participants whose chil
dren’s schools were on regular holidays were excluded from the study 
because the purpose of this study was to examine the difference between 
school open and school closures due to COVID-19. 

2.4. Statistical analysis 

All data were analyzed using SPSS (version 27). First, the relation
ships between school closure and age and gender were examined. The 
other demographics were not used because sample sizes for each con
dition were too small to compare. Second, multivariate analysis of 
covariance (MANCOVA) was used to compare mental health scores be
tween the three situations (full school closure, partial school closure, 
and full school open) after controlling for four covariates; low household 
income (n = 289, 14.6%), child/parent infection (n = 25, 1.3%), family 
member infection (n = 25, 1.3%), and parent self-isolation (n = 372, 
18.8%). Then, univariate analysis of covariance (ANCOVA) after con
trolling for the four covariates was performed for each variable if the 
MANCOVA was significant. Bonferroni’s method was used for post-hoc 
analysis to compare the three school situations. The sample size for 
this study was not predetermined based on a power analysis because 
percentages of both full and partial school closures were not predictable. 
Therefore, effect sizes are used to aid interpretation for the results. Effect 
sizes were estimated using Cohen’s d, which was calculated by dividing 
the difference between school closure and school open by their pooled 
standard deviations. Cohen’s d was interpreted as 0.2 for small, 0.5 for 
medium, and 0.8 for large effect sizes. 

3. Results 

3.1. Demographics and school closures 

A total of 1,984 parents of children and adolescents were included in 
this study. Of the parents who responded to the survey, 822 were male/ 
fathers (41.43%) and 1,158 were female/mothers (58.37%). The mean 
age of parents who responded to the online survey was 44.09 (SD =
5.76). Among the children and adolescents, there were 917 girls 
(46.22%) and 1067 boys (53. 78%). The mean age of children and ad
olescents was 10.56 (SD = 2.64). The proportion of school closures in the 
last week was 2.02% (n = 40) for full school closure due to COVID-19, 
5.95% (n = 118) for partial school closure due to COVID-19, and 
92.04% (n = 1826) for full school open. 

3.2. Preliminary analysis 

There were no significant differences between school situations on 
the basis of the age of children and adolescents (F (2, 1977) = 1.63, p =
.20) or parents (F (2, 1977) = 2.88, p = .06), or of the gender of children 
and adolescents (χ2 (2, N = 1984) = 3.26, p = .20) or parents (χ2 (2, N =
1980) = 3.26, p = .20). 

3.3. Relationship between school closure and child mental health 

Table 2 shows the means and standard deviations of each variable. 
The MANCOVA to compare scores for the three subscales of the SDQ-P, 
SCAS-P, DPRS-C, ODBI, and ARI-P indicated significant differences be
tween school situations (Wilks’ lambda = 0.92, F (14, 3936) = 12.83, p <
.001). Follow-up univariate ANCOVAs indicated significant school ef
fects on the emotional symptoms and conduct problems of SDQ-P, SCAS- 
P, DPRS-C, ODBI, and ARI-P (all p < .01), except for the hyperactivity/ 
inattention of SDQ (p = .13). Post-hoc tests showed that the children and 
adolescents under full school closure had significantly higher scores 
than those under full school open for all scales (all p < .05). In addition, 
those under partial school closure had significantly higher scores than 

those under full school open for the SCAS-P, DPRS-C, and ARI-P (all p <
.05), but not for the emotional symptoms, conduct problems and ODBI. 
Finally, those under full school closure had significantly higher scores 
than partial school closure for all scales (all p < .05). 

The effect sizes for child mental health between full school closure, 
partial school closure, and full school open are shown in Table 2. The 
results showed that full school closure compared with full school open 
had large effect sizes for all mental health symptoms (d = 0.84 to 2.13), 
except hyperactivity/inattention with a small effect size (d = 0.42). 
Partial school closure compared with full school open had moderate 
effect sizes for SCAS-P (d = 0.59), and small effect sizes for conduct 
problems, DPRS-C, and ARI-P (d = 0.20 to 0.39). Finally, full school 
closure compared with partial school closure had large effect sizes for 
emotional symptoms, conduct problems, SCAS-P and ARI-P (d = 0.82 to 
0.93), moderate for DPRS-C and ODBI (d = 0.61 to 0.67), and small for 
hyperactivity/inattention (d = 0.45). 

3.4. Relationship between school closure and parent mental health 

The MANCOVA to compare scores for the three subscales of the 
DASS-21 and trait-anger of the STAXI indicated significant differences 
between school situations (Wilks’ lambda = 0.94, F (8, 3942) = 16.16, p 
< .001). Univariate ANCOVAs indicated significant school effects on all 
subscales of the DASS-21 (p < .001) and STAXI (p < .01). Post-hoc tests 
showed that the parents under full school closure had significantly 
higher scores than those under partial school closure and full school 
open for all scale (all p < .05). Those under partial school closure had 
significantly higher scores than those under full school open for all scales 
(all p < .05), except for trait-anger (p = .28). Finally, those under full 
school closure had significantly higher scores than partial school closure 
for all scales with medium effect sizes (all p < .05), except for trait-anger 
(p = .28). 

The effect sizes for parent mental health between full school closure, 
partial school closure, and full school open are also shown in Table 2. 
The results showed that full school closure compared with full school 
open had large effect sizes for depression, anxiety, and stress (d = 1.16 to 
1.92) and a moderate effect size for trait-anger (d = 0.54). Partial school 
closure compared with full school open had moderate effect sizes for 
anxiety (d = 0.68) and small effect sizes for depression and stress (d =
0.33 to 0.42). Finally, full school closure compared with partial school 
closure had large effect sizes for depression, anxiety, and stress (d = 0.61 
to 0.70) and small for trait-anger (d = 0.36). 

4. Discussion 

In Japan, during the period when this national online survey was 
conducted, local school closures were implemented in certain areas 
where the number of infected people was increasing. This study aimed to 
investigate the relationship between full and partial local school clo
sures due to COVID-19 and child and parent mental health in Japan. The 
results indicated that, after controlling for other variables regarding the 
pandemic (i.e., low household income, child/parent infection, family 
member infection, and parent self-isolation), full school closure was 
associated with much higher scores in both internalizing problems (e.g., 
anxiety and depression) and externalizing problems (e.g., conduct 
problems and oppositional defiant behaviors) in children and adoles
cents, compared to when schools were fully open. However, school 
closure might not be associated with higher scores in hyperactivity/ 
inattention in children and adolescents. Then, full school closures were 
associated with much higher scores in parental depression, anxiety, and 
stress and with moderately higher scores in parental anger. In addition, 
moderately higher scores were found for anxiety symptoms in both 
children and parents and somewhat higher scores were found for child 
and parent other mental health problems under partial school closure in 
comparison with full school open. 

This study has three main strengths. The first is a broad assessment of 
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both internalizing and externalizing symptoms in children and adoles
cents. Most of the studies during the COVID-19 pandemic have utilized 
anxiety and depression as a benchmark for child mental health 
(Miranda et al., 2020). Whereas, our study assessed externalizing 
problems and irritability in addition to anxiety and depression. Our 
findings revealed that full closure was associated with increases in both 
internalizing and externalizing problems in children and adolescents, 
whereas partial closing appeared to have more modest associations with 
child mental health symptoms, such as anxiety, depression, and irrita
bility. However, our study revealed that school closure might not be 
associated with higher hyperactivity/inattention in Japanese children 
and adolescents. Whereas, in the UK, an increase in hyper
activity/inattention in children and adolescents can be seen during the 
periods of lockdown due to the COVID-19 (Co-SPACE, 2021). This dif
ference may be related to differences in national policies. For example, 
Japan implemented a ’mild lockdown’ with no strict restriction and no 
punishment (Sugaya et al., 2020; Yamamoto et al., 2020), where ac
tivities such as going out or playing in the park were not prohibited. 
Therefore, children were able to go outside to play and do physical ac
tivities even though school closure was implemented, which may have 
prevented hyperactivity/inattention symptoms from worsening during 
school closure in Japan. 

The second is that parent psychological symptoms were measured in 
this study. Although there have been several systematic reviews on child 
mental health during the COVID-19 pandemic (Miranda et al., 2020; 
Nearchou et al., 2020), few studies have focused on the mental health 
problems of parents. In the COVID-19 pandemic, school closures have 
imposed further burdens on parents, such as house chores, preparing 
lunch, and homeschooling in addition to remote work for working 
parents, while children are forced to be housebound with a lot of 
homework. These circumstances might increase parent-child conflict 
and parental stress, which could worsen the mental health of parents 
(Russell et al., 2020; Wu et al., 2020). Our findings suggest that support 
to mitigate the potential mental health impacts on parents is needed 
during both full and partial school closures. On the other hand, school 
closure was shown to have a smaller association with parental 
trait-anger compared to depression and anxiety. This may be due to the 
fact that the trait variables were less likely to be changeable. In the 
future, it may be necessary to use more changeable indicators such as 
state anger (Spielberger, 1988). 

The third and most unique aspect of the study is that it examined 
both full and partial school closures. After the first nationwide school 
closure, the Japanese government tried to keep schools open as much as 
possible as introducing partial closing (MEXT, 2021a), insufficient pre
paredness for online learning in the society might deprive students of 
opportunities to learn. Therefore, this strategy which was an attempt to 
balance containment of the virus and provision of learning opportunities 
might be specific to Japanese society. Nevertheless, this study suggests 
that even a partial closing of school might lead to deterioration of mental 
health, particularly anxiety symptoms, in children, adolescents, and 
parents. Therefore, consideration of the needs of families is necessary in 
the context of both full and partial school closures. 

This study has several limitations. First, there is a limitation of the 
small sample size, especially for full school closure (n = 40). Although 
preliminary analyses revealed that there were no significance differ
ences in the gender or age of children and parents between the study 
conditions, this study could not conduct sub-group analyses to explore 
differences in all the demographic data due to the small number of 
schools that were full and partially closed. However, we should be 
mindful of further potential moderators for future study. Also, although 
each variable might not show normality and equivariance due to small 
sample sizes, we conducted MANCOVAs and ANCOVAs in order to 
control the third variables regarding the pandemic. A further study with 
a large sample size is necessary in the future. Second, considering that 
school closure could be implemented intermittently depending on each 
school district, the cross-sectional nature of the study could not detect a 

causal effect between school closures and mental health. Third, the data 
of this survey was collected 9 months after the pandemic began in Japan 
and we were not able to compare our data with pre-pandemic data. 
Fourth, the time referred to by each measure should be noted. For 
example, the standard instructions of the SDQ-P, ODBI, and ARI-P 
stipulate reference should be made to symptoms experienced in the 
last 6 months. Although the six-month period does not include the 
impact of the nationwide school closures, the possibility that changes or 
events affecting mental health during the period cannot be denied. 
Finally, this study used parent report measures only. Further studies 
with multiple informants are required. 

Despite these limitations, this is the first study to examine the re
lationships between local school closures (both full and partial school 
closure) and both child and parent mental health after the first nation
wide school closure ended in Japan. Future research to identify how best 
to prevent deteriorations in both child and parent mental health during 
school closures in the context of pandemics should be prioritized. 

Declaration of Competing Interest 

The authors declare that there are no conflicts of interest. 

Acknowledgments 

This study was supported by a Research Grant for the COVID-19 
Research Project in Doshisha University to KK. Also, this study was 
funded by JSPS KAKENHI Grant Number 19H01765 to SI. 

References 

Birleson, P., 1981. The validity of depressive disorder in childhood and the development 
of a self-rating scale: a research report. J. Child Psychol. Psychiatry 22, 73–88. 
https://doi.org/10.1111/j.1469-7610.1981.tb00533.x. 

Brown, S.M., Doom, J.R., Lechuga-Peña, S., Watamura, S.E., Koppels, T., 2020. Stress and 
parenting during the global COVID-19 pandemic. Child Abuse Negl. 110, 104699 
https://doi.org/10.1016/j.chiabu.2020.104699. 

COVID-19: Supporting Parents, Adolescents and Children during Epidemics (Co-SPACE). 
2021. Available at: https://cospaceoxford.org/findings/changes-in-children-ment 
al-health-symptoms-from-march-2020-to-jan-2021/ (accessed on October 6 2021). 

Denda, K., Kako, Y., Kitagawa, N., Koyama, T., 2006. Assessment of depressive symptoms 
in Japanese school children and adolescents using the Birleson Depression Self- 
Rating Scale. Int. J. Psychiatry Med. 36, 231–241. https://doi.org/10.2190/3YCX- 
H0MT-49DK-C61Q. 

Goodman, R., 2001. Psychometric properties of the strengths and difficulties 
questionnaire. J. Am. Acad. Child Adolesc. Psychiatry 40, 1337–1345. https://doi. 
org/10.1097/00004583-200111000-00015. 

Harada, Y., Saitoh, K., Iida, J., Sakuma, A., Iwasaka, H., Imai, J., Hirabayashi, M., 
Yamada, S., Hirabayashi, S., Uchiyama, T., Ohta, S., Amano, N., 2004. The reliability 
and validity of the Oppositional Defiant Behavior Inventory. Eur. Child Adolesc. 
Psychiatry 13, 185–190. https://doi.org/10.1007/s00787-004-0376-0. 

Hiraoka, D., Tomoda, A., 2020. The relationship between parenting stress and school 
closures due to the COVID-19 pandemic. Psychiat. Clin. Neurosci. 74, 497–498. 
https://doi.org/10.1111/pcn.13088. 

Ishikawa, S., Shimotsu, S., Ono, T., Sasagawa, S., Kondo-Ikemura, K., Sakano, Y., 
Spence, S.H., 2014. A parental report of children’s anxiety symptoms in Japan. Child 
Psychiatry Hum. Dev. 45, 306–317. https://doi.org/10.1007/s10578-013-0401-y. 

Isumi, A., Doi, S., Yamaoka, Y., Takahashi, K., Fujiwara, T., 2020. Do suicide rates in 
children and adolescents change during school closure in Japan? The acute effect of 
the first wave of COVID-19 pandemic on child and adolescent mental health. Child 
Abuse & Neglect 110, 104680. https://doi.org/10.1016/j.chiabu.2020.104680. 

Lovibond, P.F., Lovibond, S.H., 1995. The structure of negative emotional states: 
comparison of the Depression Anxiety Stress Scales (DASS) with the Beck Depression 
and Anxiety Inventories. Behav. Res. Ther. 33, 335–343. https://doi.org/10.1016/ 
0005-7967(94)00075-U. 

Miranda, D.M., Silva, A.B., Sena, O.A.C., Silva, A.C.S., 2020. How is COVID-19 pandemic 
impacting mental health of children and adolescents? Int. J. Disaster Risk Reduc. 51. 
101845 https://doi.org/10.1016/j.ijdrr.2020.101845. 

Ministry of Education, Culture, Sports, Science and Technology. 2020a. Available at: http 
s://www.mext.go.jp/ (accessedon January 16 2020). 

Ministry of Education, Culture, Sports, Science and Technology. 2020b. Available at: 
https://www.mext.go.jp/content/20200421-mxt_kouhou01-000006590_1.pdf 
(accessed on May 05 2021). 

Ministry of Education, Culture, Sports, Science and Technology. 2021a. Available at: htt 
ps://www.mext.go.jp/content/20210219-mxt_syoto01-000007775.pdf (accessed on 
May 05 2021). 

K. Kishida et al.                                                                                                                                                                                                                                 

https://doi.org/10.1111/j.1469-7610.1981.tb00533.x
https://doi.org/10.1016/j.chiabu.2020.104699
https://cospaceoxford.org/findings/changes-in-children-mental-health-symptoms-from-march-2020-to-jan-2021/
https://cospaceoxford.org/findings/changes-in-children-mental-health-symptoms-from-march-2020-to-jan-2021/
https://doi.org/10.2190/3YCX-H0MT-49DK-C61Q
https://doi.org/10.2190/3YCX-H0MT-49DK-C61Q
https://doi.org/10.1097/00004583-200111000-00015
https://doi.org/10.1097/00004583-200111000-00015
https://doi.org/10.1007/s00787-004-0376-0
https://doi.org/10.1111/pcn.13088
https://doi.org/10.1007/s10578-013-0401-y
https://doi.org/10.1016/j.chiabu.2020.104680
https://doi.org/10.1016/0005-7967(94)00075-U
https://doi.org/10.1016/0005-7967(94)00075-U
https://doi.org/10.1016/j.ijdrr.2020.101845
https://www.mext.go.jp/
https://www.mext.go.jp/
https://www.mext.go.jp/content/20200421-mxt_kouhou01-000006590_1.pdf
https://www.mext.go.jp/content/20210219-mxt_syoto01-000007775.pdf
https://www.mext.go.jp/content/20210219-mxt_syoto01-000007775.pdf


Psychiatry Research 306 (2021) 114276

7

Ministry of Education, Culture, Sports, Science and Technology. 2021b. Available at: http 
s://www.mext.go.jp/b_menu/toukei/chousa01/kihon/1267995.htm (accessed on 
June 02 2021). 

Ministry of Health, Labour and Welfare. 2018. Available at: https://www.mhlw.go.jp/ 
toukei/saikin/hw/k-tyosa/k-tyosa18/dl/03.pdf (accessed on June 02 2021). 

Ministry of Health, Labour and Welfare. 2020. Available at: https://www.mhlw.go. 
jp/stf/covid-19/open-data.html (accessed on January 16 2020). 

Ministry of Internal Affairs and Communications. 2021. Available at: https://www.mhlw 
.go.jp/stf/covid-19/open-data.html (accessed on January 28 2021). 

Mitani, S., Murakami, Y., Imamura, Y., 2015. DASS (depression, anxiety, stress scale) 21 
Nihongo-ban no sakusei to datousei no kensho [Creation and validation of Japanese 
version of DASS-21]. Abstracts of the Annual Meeting of Japanese Society of Public 
Health 74, 211. 

Moriwaki, A., Kamio, Y., 2014. Normative data and psychometric properties of the 
strengths and difficulties questionnaire among Japanese school-aged children. Child 
Adolesc. Psychiatry Ment. Health 8 (1). https://doi.org/10.1186/1753-2000-8-1. 

Nauta, M.H., Scholing, A., Rapee, R.M., Abbott, M., Spence, S.H., Waters, A., 2004. 
A parent-report measure of children’s anxiety: psychometric properties and 
comparison with child-report in a clinic and normal sample. Behav. Res. Ther. 42, 
813–839. https://doi.org/10.1016/S0005-7967(03)00200-6. 

Nearchou, F., Flinn, C., Niland, R., Subramaniam, S.S., Hennessy, E., 2020. Exploring the 
impact of CoViD-19 on mental health outcomes in children and adolescents: a 
systematic review. Int. J. Environ. Res. Public Health 17, 8479. https://doi.org/ 
10.3390/ijerph17228479. 

... & Ranjbar, K., Hosseinpour, H., Shahriarirad, R., Ghaem, H., Jafari, K., Rahimi, T., 
Hosseinpour, P., 2021. Students’ attitude and sleep pattern during school closure 
following COVID-19 pandemic quarantine: a web-based survey in south of Iran. 
Environ. Health Prev. Med. 26, 1–10. https://doi.org/10.1186/s12199-021-00950- 
4. 

Russell, B.S., Hutchison, M., Tambling, R., Tomkunas, A.J., Horton, A.L., 2020. Initial 
challenges of caregiving during COVID-19: caregiver burden, mental health, and the 
parent–child relationship. Child Psychiatry Hum. Dev. 51, 671–682. https://doi.org/ 
10.1007/s10578-020-01037-x. 

Spielberger, C.D., 1988. State–Trait Anger Expression Inventory (STAXI) Research 
Edition. Psychological Assessment Resources, Odessa, FL. 

Spinelli, M., Lionetti, F., Pastore, M., Fasolo, M., 2020. . Parents’ stress and children’s 
psychological problems in families facing the COVID-19 outbreak in Italy. Front. 
Psychol. 11, 1713. https://doi.org/10.3389/fpsyg.2020.01713. 

Stringaris, A., Goodman, R., Ferdinando, S., Razdan, V., Muhrer, E., Leibenluft, E., 
Brotman, M.A., 2012. The Affective Reactivity Index: a concise irritability scale for 
clinical and research settings. J. Child Psychol. Psychiatry 53, 1109–1117. https:// 
doi.org/10.1111/j.1469-7610.2012.02561.x. 

Sugaya, N., Yamamoto, T., Suzuki, N., Uchiumi, C., 2020. A real-time survey on the 
psychological impact of mild lockdown for COVID-19 in the Japanese population. 
Sci. Data 7, 1–6. 

Suzuki, T., Haruki, Y., 1994. The relationship between anger and circulatory disease. 
Jpn. J. Health Psychol. 7, 1–13. https://doi.org/10.11560/jahp.7.1_1. 

Takahashi, F., Honda, H., 2021. Prevalence of clinical-level emotional/behavioral 
problems in schoolchildren during the coronavirus disease 2019 pandemic in Japan: 
a prospective cohort study. JCPP Adv. 1, e12007. https://doi.org/10.1111/ 
jcv2.12007. 

Takahashi, F., Kishida, K., 2020. Disruptive Mood Dysregulation Disorder Symptoms and 
Emotional/Behavioral Problems in a Japanese Community Sample Aged 6 to 18. The 
54th Association for Behavioral and Cognitive Therapies. Virtual Convention. 
November.  

Tang, S., Xiang, M., Cheung, T., Xiang, Y.T., 2021. Mental health and its correlates 
among children and adolescents during COVID-19 school closure: the importance of 
parent-child discussion. J. Affect. Disord. 279, 353–360. https://doi.org/10.1016/j. 
jad.2020.10.016. 

Yamamoto, T., Uchiumi, C., Suzuki, N., Yoshimoto, J., Murillo-Rodriguez, E., 2020. The 
psychological impact of ‘mild lockdown’ in Japan during the COVID-19 pandemic: a 
nationwide survey under a declared state of emergency. Int. J. Environ 17, 9382. 

Yeasmin, S., Banik, R., Hossain, S., Hossain, M.N., Mahumud, R., Salma, N., Hossain, M. 
M., 2020. Impact of COVID-19 pandemic on the mental health of children in 
Bangladesh: a cross-sectional study. Child. Youth Serv. Rev. 117, 105277 https:// 
doi.org/10.1016/j.childyouth.2020.105277. 

Waite, P., Pearcey, S., Shum, A., Raw, J.A., Patalay, P., Creswell, C., 2021. How did the 
mental health symptoms of children and adolescents change over early lockdown 
during the COVID-19 pandemic in the UK? JCPP Adv. 1, e12009. https://doi.org/ 
10.1111/jcv2.12009. 

Wu, M., Xu, W., Yao, Y., Zhang, L., Guo, L., Fan, J., Chen, J., 2020. Mental health status 
of students’ parents during COVID-19 pandemic and its influence factors. Gen. 
Psychiatry 33, e100250. https://doi.org/10.1136/gpsych-2020-100250 https://doi. 
org/.  

K. Kishida et al.                                                                                                                                                                                                                                 

https://www.mext.go.jp/b_menu/toukei/chousa01/kihon/1267995.htm
https://www.mext.go.jp/b_menu/toukei/chousa01/kihon/1267995.htm
https://www.mhlw.go.jp/toukei/saikin/hw/k-tyosa/k-tyosa18/dl/03.pdf
https://www.mhlw.go.jp/toukei/saikin/hw/k-tyosa/k-tyosa18/dl/03.pdf
https://www.mhlw.go.jp/stf/covid-19/open-data.html
https://www.mhlw.go.jp/stf/covid-19/open-data.html
https://www.mhlw.go.jp/stf/covid-19/open-data.html
https://www.mhlw.go.jp/stf/covid-19/open-data.html
http://refhub.elsevier.com/S0165-1781(21)00571-0/sbref0019
http://refhub.elsevier.com/S0165-1781(21)00571-0/sbref0019
http://refhub.elsevier.com/S0165-1781(21)00571-0/sbref0019
http://refhub.elsevier.com/S0165-1781(21)00571-0/sbref0019
https://doi.org/10.1186/1753-2000-8-1
https://doi.org/10.1016/S0005-7967(03)00200-6
https://doi.org/10.3390/ijerph17228479
https://doi.org/10.3390/ijerph17228479
https://doi.org/10.1186/s12199-021-00950-4
https://doi.org/10.1186/s12199-021-00950-4
https://doi.org/10.1007/s10578-020-01037-x
https://doi.org/10.1007/s10578-020-01037-x
http://refhub.elsevier.com/S0165-1781(21)00571-0/sbref0025
http://refhub.elsevier.com/S0165-1781(21)00571-0/sbref0025
https://doi.org/10.3389/fpsyg.2020.01713
https://doi.org/10.1111/j.1469-7610.2012.02561.x
https://doi.org/10.1111/j.1469-7610.2012.02561.x
http://refhub.elsevier.com/S0165-1781(21)00571-0/sbref0028
http://refhub.elsevier.com/S0165-1781(21)00571-0/sbref0028
http://refhub.elsevier.com/S0165-1781(21)00571-0/sbref0028
https://doi.org/10.11560/jahp.7.1_1
https://doi.org/10.1111/jcv2.12007
https://doi.org/10.1111/jcv2.12007
http://refhub.elsevier.com/S0165-1781(21)00571-0/sbref0031
http://refhub.elsevier.com/S0165-1781(21)00571-0/sbref0031
http://refhub.elsevier.com/S0165-1781(21)00571-0/sbref0031
http://refhub.elsevier.com/S0165-1781(21)00571-0/sbref0031
https://doi.org/10.1016/j.jad.2020.10.016
https://doi.org/10.1016/j.jad.2020.10.016
http://refhub.elsevier.com/S0165-1781(21)00571-0/sbref0033
http://refhub.elsevier.com/S0165-1781(21)00571-0/sbref0033
http://refhub.elsevier.com/S0165-1781(21)00571-0/sbref0033
https://doi.org/10.1016/j.childyouth.2020.105277
https://doi.org/10.1016/j.childyouth.2020.105277
https://doi.org/10.1111/jcv2.12009
https://doi.org/10.1111/jcv2.12009
https://doi.org/10.1136/gpsych-2020-100250

