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Abstract

School closures due to the coronavirus disease 2019 (COVID-19) pandemic
have worsened mental health problems for children and adolescents worldwide.
We aimed to examine the follow-up effectiveness of a transdiagnostic universal
prevention program for anxiety of junior high school students after a nationwide
school closure during the COVID-19 outbreak in Japan. A total of 117 junior high
school students were included in the analysis. We used the Unified Universal Pre-
vention Program for Diverse Disorders (Up2-D2) program; the Up2-D2 comprises
cognitive-behavioral and positive psychological interventions provided over twelve
45-minute sessions. The program was originally implemented between June and
July 2020, immediately after pandemic-related school closures had ended in Japan.
The program assessments were based on students’ responses to a questionnaire in-
corporating five scales to measure indicators such as internalizing and externalizing
problems. Assessments were carried out before, immediately after, two-month, and
six-month after implementing the program. Mixed models for the whole sample
showed small anxiety improvement effects immediately post-intervention and two-
month, and six-month assessments (g = -0.25, g = -0.44, and g = -0.30, respec-
tively). The anxiety reducing effects were even greater for the higher-anxiety group
at the post-, 2-month, and 6-month assessments (g = -1.48; g = -1.59; g = -1.06,
respectively). Although there was no control group, these results indicate that the
transdiagnostic universal prevention intervention reduce only anxiety, but not other
outcomes (depression, anger, and self-efficacy) in junior high students returning
to school following school closures related to the COVID-19 pandemic in Japan.
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Introduction

The coronavirus disease 2019 (COVID-19) pandemic has caused mental health prob-
lems in children and adolescents worldwide (Berger et al., 2021; Panda et al., 2021;
Samji et al., 2021). Many containment policies and quarantine measures, such as
lockdown, school closures, and self-isolation, have been implemented worldwide to
prevent the spread of COVID-19. A meta-analysis of the psychological and behav-
ioral impacts of COVID-19 pandemic lockdown and quarantine measures on 22,996
children/adolescents revealed that 34.5%, 41.7%, 42.3%, and 30.8% of children were
suffering from anxiety, depression, irritability, and inattention, respectively (Panda et
al., 2021). Additionally, at least 22.5% of children have a significant fear of COVID-
19 (Panda et al., 2021). Worsening children’s mental health during this pandemic is
evident, and appropriate preventions and treatments are needed.

In April 2020, 81.1% of schools worldwide were fully or partially closed owing to the
COVID-19 pandemic (UNESCO, 2021). In Japan, the government requested the first
nationwide school closure on March 2, 2020; 98% of schools in Japan were closed by
March 16 (MEXT, 2020). Several studies have explored the impact of school closures on
mental health problems among Japanese children and adolescents during the pandemic
(Isumi et al., 2020; Kishida et al., 2021; Takahashi & Honda, 2021). One revealed a
relationship between local school closures and mental health problems in 1,984 Japanese
children and adolescents aged 615 years (Kishida et al., 2021); they found higher student
scores in both internalizing problems (anxiety and depression) and externalizing prob-
lems (conduct problems and oppositionality) associated with school closures compared
to when schools were fully open, and anxiety was affected most (Kishida et al., 2021).
Therefore, appropriate and effective preventive interventions for anxiety and other mental
health problems are required during and after school closures.

Preventive interventions in schools can be effective and useful for delivering psy-
chological support to a large number of children and adolescents. Preventive inter-
ventions are categorized into universal, selective, and indicated prevention (Mrazek
& Haggerty, 1994). Universal prevention, an approach designed for an entire pop-
ulation, eliminates unnecessary screening to detect high-risk children and adoles-
cents, minimizes stigma from the screening procedure, and allows for the inclusion
of children and adolescents who may develop mental health problems in the future
(Horowitz & Garber, 2006; Werner-Seidler et al., 2017). Furthermore, several sys-
tematic reviews and meta-analyses have indicated that universal preventive inter-
ventions are effective in addressing both internalizing and externalizing problems
in children and adolescents (Dray et al., 2017; Hendriks et al., 2018; Sanchez et al,
2018; Werner-Seidler et al., 2017). For example, according to a recent meta-analysis
(Werner-Seidler et al., 2021) including 118 randomized controlled trials and 45,924
children and adolescents, small between-group effect sizes for depression (g=0.21)
and anxiety (g=0.18) were detected immediately post-intervention. Additional anal-
yses indicated that targeted prevention programs, such as selective and indicated pre-
vention, were associated with significantly larger effect sizes compared to universal
prevention programs for depression. Although many meta-analyses have shown the
efficacy of school-based prevention programs for both internalizing and external-
izing problems in children and adolescents, however, few studies have focused on
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the strengths of children and adolescents, such as resilience and self-efficacy (Dray
et al., 2017; Oka et al., 2021). These positive indicators are important and essential
in universal prevention programs because most of students haven’t had mental health
problems when the programs are implemented. The current situation, wherein most
children and adolescents are negatively affected by the pandemic-related school clo-
sures, calls for the implementation of such preventive interventions.

The Universal Unified Prevention Program for Diverse Disorders (Up2-D2;
Ishikawa et al., 2019; Hida et al., 2020; Kishida et al., 2022; Oka et al., 2021) is
a newly developed school-based transdiagnostic universal preventive intervention
program that addresses both internalizing and externalizing problems in children
and adolescents. Moreover, the Up2-D2 aims not only to prevent children’s men-
tal health problems, but also to improve children’s strengths and self-efficacy. The
Up2-D2 consists of 12 sessions based on cognitive-behavioral and positive psycho-
logical interventions, and was designed to be implemented by teachers. The program
mainly targeted grades 4-6, and the target age range was 9-12 years. Before the
COVID-19 pandemic began, Oka et al., (2021) conducted a feasibility study from
September 2016 to March 2017 using the Up2-D2. The 396 children who partici-
pated in the Up2-D2 exhibited increased self-efficacy and social skills and decreased
general difficulties after receiving the program. After the pandemic began and the
first nationwide school closure ended in Japan, the program was implemented for 120
junior high school students (Hida et al., 2020) and results showed an improvement
in anxiety after the program. However, this study only reported the program results
immediately after its implementation. Therefore, follow-up assessments are neces-
sary to detect the effectiveness of the program because the COVID-19 pandemic has
been spreading in waves, and mental health problems may deteriorate accordingly.

This study aimed to examine the follow-up effectiveness of the Up2-D2 (Ishikawa
et al., 2019) for anxiety among junior high school students after the nationwide
school closure during the COVID-19 pandemic in Japan. The only study that con-
ducted the preventive intervention immediately after the school closure in Japan was
the previous study of Hida et al., (2020). Therefore, we used the original data from
the pre- and post-assessments of a previous study (Hida et al., 2020) and then per-
formed two- and six-month follow-up assessments. We hypothesized that the anxiety
improved by the implementation of the Up2-D2 post-assessment would be main-
tained at the two- and six-month follow-ups. In addition, the second purpose of the
study was to determine whether the program would be effective for students with
higher levels of anxiety symptoms.

Methods

Participants and Recruitment

The participants were 120 junior high school students from three classes at a pub-
lic junior high school. The age of the participants was 12—13 years old. The school

requres an entrance examination for applicants to entorll ulike the ordinary public
schools in the prefecture. Therefore, a standalized academic achevement score in the
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school is ranked as highest level among the school destrict. The school’s principal,
who had participated in a training workshop for the program in 2019, had requested
that our research team implement the program in the principal’s school before the
spread of COVID-19 started in Japan. However, during the first wave of the COVID-
19 pandemic, the school was closed in accordance with the government’s request and
reopened on May 7, 2020. The program was implemented in schools in June and July
2020. The each session of the program was conducted twice a week, and a total of 12
sessions were completed in two months. Assessments were carried out before, imme-
diately after, two months, and six months after implementing the program. After the
nationwide school closure, no closures were implemented in the participating school
during the second (August 2020) and third waves (January 2021) of the pandemic
in Japan. The study was conducted with the approval of the Institutional Review
Board of the authors’ university (approval no. 201,904). Written informed consent
was obtained from school principals. Additionally, oral informed assent was obtained
from all the students.

Intervention

The Up2-D2 (Ishikawa et al., 2019), a school-based universal prevention program
for internalizing and externalizing problems in children, comprises 12 sessions based
on cognitive-behavioral and positive psychological interventions: psychoeducation
about emotion (session 1), behavioral activation (session 2), social skills training
(sessions 3 and 4), relaxation (session 5), strength work (session 6), cognitive restruc-
turing (sessions 7 and 8), exposure (sessions 9 and 10), problem-solving (session
11), and review and conclusion (session 12). Each session lasted 45min and was
conducted using the following procedures: (a) introduction (i.e., reviewing the last
session and explaining the goal and purpose of the session); (b) learning target skills
(i.e., cognitive-behavioral or positive psychological skills); (¢) practicing target skills
(in both individual and group activities); and (d) conclusion (i.e., explaining the
homework and summarizing the session). Worksheets were distributed in each ses-
sion to assist the children in learning the program components. Furthermore, to run
the program in their classes, teachers were provided with teaching plans that included
specific program procedures in school settings. Although the program was originally
designed for elementary school students (grades 4-6), we conducted this study with
junior high school students (grade 7).

Program Implementation (Training, Supervision and follow-up Procedure)

The program was developed based on a user-centered design to reduce burden to
introduce, enhance learnability for users, and exploit a preexisting context (see,
Ishikawa et al., 2019). Specifically, a teacher manual (teaching plan) was created and
distributed so that teachers could implement the program without intensive training
and supervision by mental health experts. Kishida et al., (2022) confirmed that the
program could be feasible when implemented without on-site training and ongoing
supervision by mental health experts. However, the program has been shown to be
more effective when training and supervision was provided by experts rather than
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schoolteachers who have not been trained (Kishida et al., 2022). Therefore, the par-
ticipating teachers received two hours of teacher training before implementing the
program, which included an overview of the program, the flow of each session, and
how to run the program in class. During the implementation, the second author, who
had also provided the teacher training, provided three rounds of one-hour supervision.
The supervisor discussed the contents and intervention rationales of each session
with the teachers and answered their questions about implementing the program in
their classes. Finally, to improve the lasting effectiveness of the program, we distrib-
uted a handout describing the skills acquired in the program, which included specific
examples of how the learned skills can be used in daily life. The teachers had the stu-
dents use their skills in their classes, schools, and homes based on this information.

Measures

Assessments were carried out before, immediately after, two months, and six months
after implementing the program using student-reported questionnaires. The question-
naires comprised the items of the five scales described below.

Strengths and Difficulties Questionnaire (SDQ)

The Japanese version of the SDQ is a self-report questionnaire that measures chil-
dren’s emotional/behavioral difficulties and prosocial behavior (Goodman, 2001;
Noda et al., 2013). The SDQ is a 25-item scale, each item requiring a three-point
Likert scale. The SDQ has five subscales: emotional symptoms, conduct problems,
hyperactivity/inattention, peer relationship problems, and prosocial behavior. The
total score indicates general difficulties for all subscales except prosocial behavior.
The SDQ items and how to calculate the scores are available on the website (https://
www.sdqinfo.org/a0.html). The internal consistencies of the general difficulties of
the SDQ for the whole sample were 0.77, 0.73, 0.77, and 0.70 at the pre-, post, two-
month, and six-month assessments, respectively.

General Self-Efficacy Scale for Children-Revised (GSESC-R)

The GSESC-R is a self-report questionnaire for general self-efficacy in children (Fukui et
al., 2009) with two subscales: ‘sensitivity to failure experiences’ and ‘positive attitude’.
In addition, the total score of the GSESC-R, which is ‘general self-efficacy’, is calculated
from the total score of the two sub-scale. The GSESC-R is an 18-item scale with a 4-point
scale for each item, consisting of 9 items for sensitivity to failure experiences and 9 items
for positive attitude. Examples of the items for sensitivity to failure experiences are “I
often worry more than others (reversal item)” and “I often worry that I will not be able to
do something well (reversal item)”. Examples of items for positive attitude are “I try my
best even if I don’t want to do something” and “I challenge myself more and more, no
matter what it is”. Higher scores indicate higher self-efficacy. The internal consistencies
of the total score of the GSESC-R for the whole sample were 0.86, 0.89, 0.90, and 0.88 at
the pre, post, two-month, and six-month assessments, respectively.
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Short Version of the Spence Children’s Anxiety Scale (Short CAS)

The Short CAS is a self-report questionnaire that assesses anxiety symptoms in chil-
dren and adolescents (Spence et al., 2014). The Short CAS is an 8-item scale with
each item rated on a 4-point scale. Examples of items include “I am worried about
things” and “I feel afraid”. The validity and reliability of the Japanese version of the
Short CAS have been confirmed (Ishikawa et al., 2018). The total score of each item
is calculated as anxiety symptoms. Higher scores indicated higher anxiety symptoms.
The internal consistencies of the Short CAS for the whole sample were 0.87, 0.86,
0.88, and 0.90 at pre, post, two-month, and six-month assessments, respectively.

Depression Self-Rating Scale for Children (DSRS-C)

The DSRS-C (Birleson, 1981) is a self-report questionnaire that assesses depressive
symptoms in children and adolescents. The reliability and validity of the Japanese version
of the DSRS-C have been confirmed (Denda et al., 2006). A short version of the DSRS-
C developed by Namikawa et al., (2011) was used in this study. The short version of the
DSRS-C is a 9-item scale, with each item rated using a 3-point scale. Example items
include " I look forward to things as much as I used to (reversal item)” and " I feel so sad I
can hardly stand it”. After reversal items are reverse scored, the total score of each item is
calculated as depressive symptoms. Higher scores indicated higher levels of depression.
The internal consistencies of the DSRS-C for the whole sample were 0.77, 0.79, 0.82, and
0.79 at pre, post, two-month, and six-month assessments, respectively.

Anger Scale for Children and Adolescents (ASCA)

The ASCA is a self-report questionnaire for anger in children and adolescents (Takebe,
Kishida, Sato, Takahash, & Sato, 2017). The ASCA is a 7-item with a 4-point scale
for each item. Example items are “I am angry” and “I am irritated”. The reliability
and validity of the ASCA have been examined (Takebe et al., 2017). The total score
of each item is calculated as anger. Higher scores indicated higher levels of anger.
The internal consistencies of the ASCA for the whole sample were 0.93, 0.95, 0.94,
and 0.96 at the pre, post, two-month, and six-month assessments, respectively.

Statistical Analysis

The hypotheses of this study are to examine whether the effects on anxiety identified
in the previous study of Hida et al., (2020) maintained at both two- and six-month
follow-up, and whether the same effects can be observed in students with higher
anxiety symptoms (the mean+ 1 SD on the Short CAS at pre-assessment). Therefore,
analyses were conducted for all participant samples and separately for those with
high anxiety. This study used mixed models of individuals and classes, as random
effects, and time points (pre-assessment, post-assessment, two-month follow-up, and
six-month follow-up) as fixed effects. Gender was entered as a covariate to control
for gender differences in students. We used the Bonferroni method for post hoc tests
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and Hedges’ g for effect sizes of 0.20, 0.50, and 0.80, which are considered small,
medium, and large, respectively.

Results

Overall, 117 students (45 boys, 72 girls; mean age was M=12.28, SD=0.45) were
included for analyses in this study; three students who did not respond to the pre-assess-
ment questionnaire were previously excluded. The total sample included 20 students (4
males and 16 females; mean age was M=12.40, SD=0.50) who scored more than the
mean+1 SD (14 points) on the Short CAS at pre-assessment, indicating relatively high
anxiety levels. The results of mixed models for the whole samples showed significant
results for sensitivity of failure experience (F=5.38, p<.01), anxiety (F=10.13, p<.001),
and anger (F'=3.19, p<.05). No significant results were shown for the other indicators
(the total score and each subscale of the SDQ, general self-efficacy, positive attitude, and
depression). Post hoc tests for anxiety showed significant improvements at post-assess-
ment, two-month follow-up, and six-month follow-up compared to pre-assessment (all
p<.05). For sensitivity of failure experience, significant improvements at post-assess-
ment and two-month follow-up compared to pre-assessment (all p<.05). However, post
hoc tests for anger were not significant. Besides, anxiety decreased with small effects at
post-assessment, two-month follow-up, and six-month follow-up (g =-0.25; g =-0.44; g
=-0.30, respectively). Furthermore, sensitivity of failure experience increased with small
effects at post-assessment and two-month follow-up (g=0.20; g=0.22, respectively). The
results for the whole sample are shown in Tables 1 and 2.

The mixed models for the students with higher anxiety showed significant results
for general difficulties (F=6.32, p<.01), emotional symptoms (F=3.46, p<.05),
general self-efficacy (F'=3.23, p<.05), and anxiety (F=11.59, p<.001). No signifi-
cant results were shown for the other indicators (the other four subscales of the SDQ,
sensitivity of failure experience, positive attitude, depression, and anger). Compared
to pre-assessment, post hoc tests showed significant improvements (all p<.05) for:
general difficulties at post-assessment and six-month follow-up; emotional symp-
toms at six-month follow-up; anxiety at post-assessment, two-month follow-up,
and six-month follow-up. However, post hoc tests for general self-efficacy were not
significant. Besides, anxiety decreased with large effects at post-assessment, two-
month follow-up, and six-month follow-up (g = -1.48; g = -1.59; g = -1.06, respec-
tively). General difficulties, emotional symptoms, conduct problems, and depression
decreased with moderate effects at six-month follow-up (g = -0.61; g = -0.49; g =
-0.50; d = -0.64, respectively). The results for the students with higher anxiety are
shown in Tables 3 and 4.

Discussion
This study’s aim was to examine the follow-up effectiveness of the Up2-D2 for anxiety

among junior high school students returning to school following the COVID-19-related
nationwide school closure in Japan. Although there was no control group and no control
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variables re rated to COVID-19 due to practical limitation, the results indicated that the
Up2-D2 effectively improved anxiety at all measurement time points (post-assessment,
two-month follow-up, and six-month follow-up). The effects were relatively small for the
whole sample but greater for those with higher anxiety. Therefore, the Up2-D2 could be
an effective intervention, especially for anxiety after school closure during the COVID-19
pandemic.

Pandemic-related school closures exacerbated both internalizing and externalizing
problems in children and adolescents worldwide (Chaabane et al., 2021; Panda et al.,
2021). Furthermore, research indicates that school closures might especially increase
anxiety compared to other mental health problems for children and adolescents in
Japan (Kishida et al., 2021). In this study, we implemented the Up2-D2 when chil-
dren returned to school following nationwide closures in Japan. We found that while
anxiety for the whole sample decreased and was maintained for at least six months,
no significant improvement was observed for other mental health problems, such as
depression and anger. The participants in this study showed relatively higher scores
for anxiety (M=8.31, SD=5.45) compared to the average score before the pandemic
(M=6.99, SD=5.72; Ishikawa et al., 2018) while there were no obvious differences
for depression and anger (see, Ishikawa et al., 2018; Takebe et al., 2017). Therefore,
students came back to school after school closure might have more anxiety at the
moment and it might be associated with the outcome of this study. Besides, Kishida
et al.’s (2022) analysis of feasibility studies using the Up2-D2 for whole students in
elementary schools indicated significant improvements for general difficulties which
include both internalizing and externalizing problems, but no significant improve-
ments in anxiety, depression, and anger. Although this program was developed to aim
preventive effects for anxiety, depression, and anger as a transdiagnostic intervention,
pragmatic trials in schools supported that anxiety or general difficulties might be
highly likely to be improved.

The students with higher anxiety showed improvements in both internalizing and
externalizing problems. Another transdiagnostic universal prevention program based
on cognitive-behavioral interventions was effective for children with greater base-
line emotional symptoms (Garcia-Escalera et al., 2020). Previous trials for target-
type transdiagnostic prevention programs (i.e., selective and indicated prevention
programs) consistently showed significant improvements in both internalizing and
externalizing problems in children and adolescents with emotional problems such as
anxiety and depression (Essau et al., 2014, 2019; Martinsen et al., 2019; Loevaas et
al., 2020). Therefore, target-type transdiagnostic universal prevention programs for
students at risk of emotional problems or who have higher symptoms might amelio-
rate their emotional symptoms more effectively.

In addition, this program aimed not only at preventing mental health problems, but
also at improving general self-efficacy which has two sub-scales: ‘sensitivity to failure
experiences’ and ‘positive attitude’. However, although sensitivity of failure experience
was improved, general self-efficacy and positive attitude were not improved in the study.
On the other hand, in the previous trial using the Up2-D2 for elementally children (Oka et
al., 2021), positive attitude was improved at immediately and 3 months after the interven-
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tion. Although the previous study measured only positive attitudes and did not measure
sensitivity of failure experience, these results indicated that younger children might be
more likely to make changes for positive attitude. In the future, more research is needed
to examine the efficacy of universal prevention interventions on self-efficacy and positive
indicators.

We implemented a school-based transdiagnostic universal prevention program
after nationwide school closures were implemented in Japan. Regarding the COVID-
19 pandemic, the Up2-D2 had two main strengths. First, it is a universal prevention
program applicable for all children and adolescents. During the pandemic and school
closures, most children and adolescents have been exposed to the risk of deteriorat-
ing mental health problems, especially anxiety. However, a systematic review (Samji
et al., 2021) reported that several researchers have noted a decrease in the utilization
of mental health services during the COVID-19 pandemic. Therefore, a universal
preventive intervention for schools can significantly improve access to mental health
support for children and adolescents. Second, this program has a transdiagnostic
perspective on both internalizing and externalizing problems, both of which have
been affected during lockdowns and pandemic-related school closures (Kishida et al.,
2021; Panda et al., 2021). Although previous transdiagnostic prevention programs
have primarily focused on internalizing problems such as anxiety and depression
(Essau et al., 2014, 2019; Martinsen et al., 2019; Loevaas et al., 2020), the Up2-D2
can be applied to both internalizing and externalizing problems, and its effective-
ness has been confirmed, especially in children who show higher anxiety symptoms.
However, its universal effectiveness has been indicated only for anxiety, but not for
depression and anger in this study. The range of mental health outcomes for which
the transdiagnostic universal intervention program could be effective needs to be
examined and discussed in the future.

This study had several limitations. First, we did not measure fear of the pandemic
or school closure; thus, their association with the anxiety measured in this study is
unclear. The use of a scale specific to COVID-19-related anxiety should be con-
sidered. Second, we did not include a control group in this study due to a practical
limitation (i.e., immediately after nationwide school closure), and the possibility of
spontaneous recovery of symptoms could not be denied. Third, only self-reported
questionnaires were used. A wide range of indicators, such as diagnostic interviews,
parent ratings, teacher ratings, and behavioral indicators, is needed in future studies.
Fourth, we did not receive information on the extent to which teachers guided chil-
dren based on the handouts we provided. In the future, it is necessary to measure the
procedures implemented during follow-up using countable indicators.

Despite the limitations, this is the first study to demonstrate the effectiveness of
a school-based transdiagnostic universal prevention intervention for mental health
problems immediately after the nationwide school closure in Japan. Although future
rigorous controlled trials are warranted, this study found that the program was effec-
tive for anxiety, and its effects were maintained at follow-ups. Especially, adoles-
cents who showed high anxiety symptoms immediately after the nation-wide school
closure decreased their anxiety and reached the normative level after the implemen-
tation of a universal prevention program. The pandemic has negatively affected vari-
ous mental health problems in many children and adolescents worldwide. Thus, the
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implementation of a transdiagnostic universal prevention program in schools should
be considered as an avenue to support children, adolescents, and teachers during the
COVID-19 era.
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