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Abstract

Background: This study examined the effectiveness of an internet-based cognitive behavior therapy (iCBT) in
alleviating loneliness and mental health issues in university students during the COVID-19 pandemic.

Methods: An iCBT program was developed and implemented with 186 students from August 2020 to February
2021. It included a 30-minute psychoeducation video created on YouTube and the column method to assess
cognitive restructuring. The participants completed five columns over seven days using the university’s academic
information system. The evaluation tools included PHQ-9, GAD-7, and UCLA Loneliness Scale for depression,
anxiety, and loneliness, respectively, and IES-R scales measuring decreases in academic and class motivation. The
participants were randomly assigned to the intervention group and the control groups.

Results: The intervention group showed significantly lower scores than the control group in “Intrusion symptoms,”

a7

“Avoidance symptoms,” “Hyper-arousal,” “PTSD,” “depression,” “anxiety,” and “loneliness.” Additionally,
significant improvements were observed in the intervention group’s “depression,” “loneliness,” and “decreased
learning motivation,” including “decline in class motivation” and “total decline in learning motivation” after the

intervention.

Conclusion: These results demonstrated that the iCBT intervention effectively reduced loneliness, PTSD
symptoms, depression, and anxiety, and also enhanced learning motivation. Thus, iCBT may effectively alleviate
loneliness and mental health issues associated with self-isolation during pandemics.
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Introduction International Concern” on January 30, 2020, and

i 1
In December 2019, cases of pneumonia caused a pandemic on March 11, 2020". Consequently,

by a novel coronavirus were first reported in Wuhan, universities were forced to adopt self-isolation
China. Subsequently, the World Health Organization =~ measures and conduct online classes. Various issues

(WHO) declared it a “Public Health Emergency of  unique to the remote format were highlighted, such
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as the need for proper communication infrastructure,
confusion with the first-time online learning
experience, and the burden of numerous assignments
and information processing. Additionally, restrictions
on-campus access reduced opportunities for social
interactions with friends. Self-isolation and online
classes during the COVID-19 exacerbated loneliness
among university students. Moreover, students have
been identified as a high-risk group for mental health

issues globally.

The COVID-19 pandemic significantly impacted
the mental health of university students worldwide.
Research has shown that various stressors, including
fear of infection, academic anxiety, and social
constraints, contributed to psychological distress
among students. For instance, Cao et al.2 found
that Chinese
heightened anxiety due to concerns about infection

university students experienced
and academic pressure. Similarly, Wang et al. 3
highlighted that uncertainty and stress during the
early stages of the pandemic had a direct impact on
students” mental health. In the United States, Son et
al.* identified economic concerns and the transition
to online learning as key factors affecting students’
psychological well-being. Meanwhile, Elmer et al.
examined changes in university students’ social
networks and suggested that increased social
constraints negatively influenced mental health.

Similar trends were observed in Japan, where
Takahashi et al. ®reported findings consistent with
those in other countries. Furthermore, Oe 7 identified
a link between loneliness and decreased motivation
for learning. Among nursing students, Masuda et al.8
found that stress was closely related to psychological
health during the COVID-19 response period. These
findings align with Ochiai’s” assertion that university
students, being in a critical stage of adolescence, are
particularly vulnerable to loneliness—an emotion
that plays a fundamental role in their psychological
development. Given this, addressing loneliness
appears to be crucial for improving students” mental
well-being during the pandemic.

Additionally,
perspective, the prolonged social isolation and

from a psychiatric nursing

increased screen time due to online classes may
have heightened risks of de-pressive symptoms,
exhaustion, and

emotional sleep disturbances

among students. The lack of face-to-face interactions
with peers and faculty could have also exacerbated
feelings of alienation, reducing opportunities for
emotional support. Psychiatric nursing emphasizes
the importance of early identification of mental
health issues, timely interventions, and fostering
resilience through structured support systems, which
are crucial in mitigating the long-term psychological
effects of the pandemic on students.

To mitigate loneliness, various interventions
have been explored. A meta-analysis by Masi et al.
10 evaluated multiple approaches, including social
skills training, social support enhancement, increased
interpersonal contact, and cognitive behavioral
therapy (CBT). Among these, CBT demonstrated the
most significant effect size in randomized controlled
trials. However, due to the risks associated with face-
to-face inter-actions during the pandemic, internet-
based CBT (iCBT) emerged as a viable alternative.
Seewer et al. 1! reported the effectiveness of iCBT
in addressing loneliness, suggesting that it could
help alleviate feelings of isolation among university
students who were forced to stay home due to
state-of-emergency measures during the COVID-19
pan-demic. Zhou et al. 12 defined iCBT as a digital
intervention grounded in CBT principles, delivered
through online platforms. In Japan, Kobayashi et al.
13 highlighted the accessibility of iCBT, noting that
it overcomes geographic and economic barriers.
This characteristic made iCBT particularly valuable
during the pandemic, as it enabled re-mote mental
health interventions while maintaining infection
control measures.

Despite the growing use of iCBT, no studies have
specifically examined its effectiveness in addressing
the mental health challenges faced by university
students in Japan during the COVID-19 pandemic. To
bridge this gap, the present study aims to investigate
the impact of iCBT on alleviating loneliness and
psychological distress associated with self-isolation
among university students.

Methods
1. Design

This study was designed as a non-randomized
controlled trial (NRCT)
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Trial This
controlled trial was prospectively registered in the
UMIN Clinical Trials Registry (UMIN000058274).

registration: non-randomized

2. Research Question

How effective is iCBT in alleviating loneliness
and reducing mental health issues associated with
self-isolation during the COVID-19 pandemic?

3. Participants(Fig. 1)

A total of 1880 university students in Japan were
invited to participate, and 186 consented. Students
staying home due to the COVID-19 pandemic were
included, while those with mental disorders were
excluded. Forty-three students who completed
both pre- and post-intervention questionnaires and
participated in the cognitive restructuring method
were assigned to the intervention group; another 43
formed the control group. The final sample size was
86. Questionnaire collection was difficult due to the

pandemic.

The sample size was 86, with tolerance (5%),
response rate (30%), and confidence (95%). Notably,
it was challenging to collect questionnaire responses

owing to the impact of the pandemic.
1. Inclusion and Exclusion Criteria

Inclusion Criteria

1. Enrollment Status: Currently enrolled as
undergraduate or graduate students at a
university.

2. Age: Aged 18 years or older.

Language Proficiency: Able to read and
understand the language in which the
intervention materials and assessments were

provided.

4. Access to Technology: Had regular access
to the internet and a compatible device
(computer, tablet, or smartphone) for
participating in the online iCBT program.

5. COVID-19 Self-Isolation: Currently
experiencing or had experienced a period of
self-isolation due to COVID-19 restrictions
within the past 6 months.

6. Consent: Provided informed consent to
participate in the study.

Exclusion Criteria

1. Severe Psychiatric Conditions: Current
diagnosis of a severe mental disorder (e.g.,
schizophrenia, bipolar disorder) or active
suicidal ideation requiring immediate clinical
intervention.

2. Concurrent  Psychological = Treatment:
Currently receiving psychotherapy or
counseling for mental health issues.

3. Substance Abuse: Evidence of moderate to
severe substance use disorder.

4. Inability to Commit: Unwilling or unable to
complete the study assessments or the full
duration of the iCBT program.

Assessed for eligibility (n=186)

Excluded (n= 100)

Mot meeting inclusion criteria (n=78)
 Declined to participate (n= 20)
 Other reasons (n= 2)

Samole (n= 86}
l y

‘ Allocated to Cantrol aroup (n= 43) ‘

‘ Allocated to intervention (n=43) ‘

|

‘ Analysed (n=43) ‘ ‘

Analysed (n= 43) ‘

Fig 1: Participant
5. Instruments
i) The iCBT Program

The program was conducted from August 2020
to February 2021 and advertised on the university
website. As one of the intervention methods for
addressing loneliness, Burns 14 highlights cognitive
therapy; thus, cognitive restructuring using the
column method was employed. Face-to-face CBT
posed the risk of infection; hence, inter-net-based
cognitive behavioral therapy (iCBT) was utilized.
The program development was based on a model
proposed by Noguchi et al. % Initially, a 30-min
psychoeducation video was created on YouTube.
This video explained the mental health risks to college
students due to COVID-19, emphasized the need for
mental health support, and introduced the concept
of cognitive restructuring. Cognitive restructuring
was conducted using the column method. Using
the university’s educational information system,
five columns (thought record sheets) were created.
Participants were instructed to record the following:
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“Event causing mood decline,” “Emotions felt at
that time (intensity 0-100),” “Thoughts at that time,”
“More adaptive thoughts,” and “Change in emotions
(intensity 0-100).” The records for these five columns
were created for seven days. The participants
completed the five columns using their smartphones
or computers at home.

ii) The Survey

Participants” demographic information was
collected regarding their age, gender, department, and
academic year. The Patient Health Questionnaire-9
(PHQ-9), consisting of nine items rated on a four-point
scale (0-3), based on the frequency of symptoms over
the past two weeks, was used to diagnose and assess
the severity of depression. The Generalized Anxiety
Disorder-7 (GAD-7), consisting of seven items rated
on a four-point scale (0-3), based on the frequency
of symptoms over the past two weeks, was used to
evaluate symptoms of generalized anxiety disorder’®.
The Impact of Event Scale-Revised (IES-R), consisting
of 22 items rated on a five-point scale, assessing the
intensity of symptoms over the past week, was used
to measure post-traumatic stress disorder (PTSD)
symptoms. The UCLA Loneliness Scale developed
by Russell et al. V7, consisting of 20 items rated on a
four-point scale, was used to assess loneliness. Sub-
scales from the Motivation Decrease Scale, developed
by Shimoyama '8, were used to measure decreases
in academic and class motivation. Each subscale
consisted of five items rated on a five-point scale.

The PHQ-9 and GAD-7 were used with

Table 1: Demographic Factors

permission, whereas the IES-R could be used without
permission for research purposes '°.

6. Data Collection

Thevideoon CBT wasuploaded to the university’s
online platform. Additionally, each assessment scale
used as an evaluation metric was made available
online through Google Forms to allow participants to
respond online. Furthermore, a five-column method
was implemented using Google Forms to request
participants to record their thoughts.

7. Ethical Considerations

This research was conducted in accordance
with the Ethical principles of the re-vised Helsinki
Declaration. This study was approved by the
University of Hyogo University Ethics Review
Committee (No. 20003).

Results
Demographic factors (Table 1):

Demographic data was obtained from 86
participants (21 boys and 68 girls). The distribution of
students was as follows: 1st year (54 students, 62.8%),
2nd year (13 students, 15.1%), 3rd year (10 students,
11.6%), and 4th year (9 students, 10.5%). The age
distribution was as follows: 18 years (26 students,
30.2%), 19 years (25 students, 29.1%), 20 years (18
students, 20.9%), 21 years (11 students, 12.8%), 22

years (5 students, 5.8%), and 23 years (1 student, 1.2%).

N % N %

Gender Year
Male 21 244 Freshman 54 62.8
Female 68 79.1 Sophomore 13 15.1

Junior 10 11.6
Department Senior 9 105
Business Department 14 16.3 Age
Nutrition Management Department 18 20.9 18 years old 26 30.2
Health Systems Department 7 8.1 19 years old 25 29.1
Nursing Department 22 25.6 20 years old 18 20.9
Social Welfare Department 7 8.1 21 years old 11 12.8
Child Welfare Department 6 7.0 22 years old 5.8
Early Childhood Education Department | 12 14.0 23 years old 1.2

Inter-group data comparison before intervention (Table 2):
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T-tests were conducted to compare intergroup
data at the pre-test stage for each subscale.
Consequently, the intervention group showed
significantly higher scores in “Intrusion symptoms”

of PTSD compared to the control group. Although

the intervention group tended to have higher
mean values on the other subscales, no significant
differences were found at the 5% level of significance.
Overall, the homogeneity of each group (intervention

and control) at the pre-test stage was confirmed.

Table 2: Inter-group data comparison before intervention

Intervention Control
group group
SD M SD t p | Cohens’d
value | value

IES-R Intrusion symptoms 1136 | 818 | 834 | 6.73 | 221 | 0.02 0.26

Avoidance symptoms 1252 | 750 | 985 | 742 | 1.93 | 0.06 0.24

Hyper-arousal 815 | 624 | 588 | 507 | 1.95 | 0.06 0.26

PTSD total 32.03 | 20.33 | 24.07 | 17.46 | 2.10 | 0.06 0.27
PHQ-9 Depression 13.00 | 346 | 496 | 494 | 1.75 | 0.09 1.35
GAD-7 Anxiety 6.27 | 541 | 453 | 425 | 1.70 | 0.10 0.23
UCLA Loneliness Loneliness 56.33 | 493 |39.20 | 9.72 | 1.97 | 0.06 1.75
Scale
Decline in learning Decreased learning 13.70 | 217 | 13.78 | 2.04 | 0.10 | 0.92 0.03
motivation motivation

Decline in class 855 | 250 | 822 | 3.08 | 058 | 0.56 0.08

motivation

Total decline in learning | 22.24 | 3.21 | 22.01 | 3.83 | 041 | 0.68 0.05

motivation

Verification of intervention effects (Table 3)

The video was viewed 117 times with an
average viewing time of 3:07 min and an average
playback rate of 10.4%. Participants were assigned
to the intervention group (6 boys and 32 girls) or the
control group (12 boys and 36 girls) voluntarily. To
verify the intervention effects, ANCOVA was used,
with the pre-test scores of each evaluation metric
as covariates, groups (intervention group, control
group) as independent variables, and the post-
test scores of each evaluation metric as dependent
variables. A test for the parallelism of regression,
a prerequisite for ANCOVA, was conducted. The
interactions between groups (intervention and
control groups) as independent variables and
the post-test scores of each evaluation metric as

dependent variables were not significant. First, for

PTSD, the intervention group showed significantly
lower values than the control group for “Intrusion
symptoms” (F(1, 82) = 5.58, p = .02, np2 = .03),
“Avoidance symptoms” (F(1, 82) = 2.96, p = .05,
np2 = .02), “Hyper-arousal” (F(1, 82) = 2.53, p
10, np2 = .01), “PTSD total” (F(1, 82) = 455, p
.03, np2 = .02), “depression” (F(1, 182) = 5.81, p =
.02, np2 = .03), “anxiety” (F(1, 82) = 6.14, p = .01,
np2 =.03), and “loneliness” (F(1, 82) = 5.56, p = .02,
np2 = .03). Next, multiple comparisons and tests

for simple main effects were performed using the
Bonferroni correction. Consequently, significant
improvements were confirmed in the intervention
group for “depression” (p = .03), “loneliness” (p
= .02), “Decreased learning motivation” (p = .02),
“Decline in class motivation” (p = .03), and “Total

decline in learning motivation” (p = .01).
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Table 3: Changes in each scale before and after the intervention

Intervention group Control group
Before After Before After
M SD M SD M SD M SD F p n"2
value | value
IES-R Intrusion 1136 | 818 | 1033 | 635 | 834 | 673 | 790 | 644 | 558 | 0.02 | 0.03
symptoms
Avoidance 1252 | 750 |12.00 | 794 | 985 | 742 | 881 | 731 | 296 | 0.05 | 0.02
symptoms
Hyper-arousal 815 | 624 | 733 | 252 | 588 | 5.07 | 539 | 505 | 253 | 0.10 | 0.01
PTSD total 32.03 | 20.33 | 29.67 | 16.44 | 24.07 | 17.46 | 22.11 | 1746 | 4.55 | 0.03 | 0.02
PHQ-9 Depression 13.00 | 3.46 | 6.61 | 469 | 496 | 494 | 498 | 523 | 581 | 0.02 | 0.03
GAD-7 Anxiety 6.27 | 541 | 467 | 2.89 | 453 | 425 | 427 | 434 | 614 | 0.01 | 0.03
UCLA Loneliness 5633 | 493 | 4294 | 931 [39.20| 9.72 | 39.21 | 9.60 | 5.56 | 0.02 | 0.03
Loneliness Scale
Decline in Decreased 13.70 | 217 | 11.00 | 2.00 |13.78 | 2.04 | 13.68 | 2.27 | 0.02 | 0.89 | 0.00
learning learning
motivation motivation
Declineinclass | 855 | 250 | 6.67 | 1.53 | 822 | 3.08 | 736 | 2.61 | 029 | 0.59 | 0.00
motivation
Total decline 2224 | 321 |17.67 | 321 |[22.01| 3.83 | 21.04 | 3.27 | 0.02 | 0.89 | 0.00
in learning
motivation
Discussion structured approach to addressing these issues by

This study examined the effectiveness of iCBT
in alleviating loneliness and mental health problems
associated with self-isolation during the COVID-19
The group
significantly lower values than the control group

pandemic. intervention showed
for “Intrusion symptoms,” “Avoidance symptoms,”
“PTSD total,”

“anxiety,” and “loneliness.” Additionally, significant

“Hyper-arousal,” “depression,”
improvements were con-firmed in the intervention
group for “depression,” “loneliness,” “Decreased
learning motivation,” “Decline in class motivation,”
“Total
These results suggest that iCBT interventions can

and decline in learning motivation.”
reduce “loneliness”; alleviate symptoms of PTSD,
depression, and anxiety; and significantly improve

learning motivation among university students.

From the perspective of psychiatric nursing,
loneliness and mental health distress are deeply
intertwined, particularly in times of crisis such as the
COVID-19 pandemic. Social isolation can exacerbate
feelings of anxiety and depression, leading to
increased psychological distress and potentially
long-term psychiatric conditions. iCBT offers a

providing cognitive restructuring strategies that help
individuals reframe negative thoughts and develop
healthier cop-ing mechanisms. Given the high
rates of mental health disorders among university
students during the pandemic, such interventions are
essential.

Ohue conducted a mental health survey of
university students in July 2020 (second wave) during
the COVID-19 pandemic 2°. The results showed
that 102 participants (13.8%) reported moderate-
to-severe anxiety disorders, 154 (20.9%) reported
moderate-to-severe depression, and 318 (43.1%)
reported moderate-to-severe PTSD symptoms. This
indicates a high risk of mental health problems
among university students during the COVID-19
pandemic, suggesting the need for mental health
support for university students during the COVID-19
pandemic. The second wave of COVID-19 infections
showed significantly lower levels of PTSD, decreased
motivation to learn, and decreased motivation to
attend classes compared to the third wave. It was
found that early feelings of loneliness and a decline in
learning motivation led to later mental health issues



64 International Journal of Nursing Education / Vol. 17 No. 3, July-September 2025

21 Additionally, Adachi et al. stated that although
the need for consultations and support at universities
was significantly lower in the 2020 academic
year than in the previous year ?, it is necessary to
consider interventions for students who have become
socially withdrawn, are unable to respond to surveys
because of deteriorating health conditions and have
dropped out of academic activities due to distance
from universities. Therefore, “loneliness” and mental
health support were considered necessary during the
COVID-19 pandemic.

Insights from past studies suggest that

approaches such as online support groups,
mindfulness programs, and television counseling
are effective in improving the mental health of
university students 2. Furthermore, Valeri et al.
demonstrated in a randomized controlled trial (RCT)
focusing on loneliness related to COVID-19 that
video-based interventions can effectively reduce
loneliness and related negative emotions such as fear
and social prejudice. Participants who participated
in the video interventions reported more significant
reductions in loneliness than those who only received
information sheets 2%, Similarly, our study confirmed
the effectiveness of CBT via an online intervention
for mental health support during the COVID-19
pandemic. This program was developed based on
the 5-minute cognitive reconstruction method of
Noguchi et al. '® and Burns’ 14 CBT for loneliness.
Similarly, by implementing cognitive reconstruction
methods that can be conducted in about five
minutes a day, intervention effects for “depression,”
“anxiety,” and “PTSD” were verified. Additionally,
Burns reported factors related to loneliness such as
“becoming defensive,” “fearing criticism,” “having
unrealistically high expectations,” and “being
excessively self-critical” 14. University students
may have experienced various problems unique to
remote learning during the COVID-19 pandemic,
such as securing the communication environment
necessary for online classes, confusion about online
classes for the first time, and the burden of handling
large amounts of assignments and information, that
may affect their mental health. Additionally, some
universities restricted access during the COVID-19
pandemic, reducing opportunities for socializing
with friends and communicating less. University

students may have become more defensive due to

fear of infection and rumors during the COVID-19
pandemic, exacerbating loneliness. Loneliness is
also commonly experienced during adolescence as
self-discovery progresses 9; therefore, interventions
to address these feelings of loneliness assumed
greater importance during the COVID-19 pandemic.
Cognitive reconstruction is one of the CBT techniques
to alleviate loneliness 14. This method was effective
in recognizing these negative thoughts, overcoming
painful emotions, and fostering more positive and
realistic thinking, in this study.

From a psychiatric nursing perspective, these
findings emphasize the importance of emotional
support systems in conjunction with iCBT. Nurses
and mental health professionals play a crucial role in
facilitating these interventions, providing additional
counseling, and ensuring that students have access
to appropriate psychological re-sources. Further
research is needed to explore the long-term impact
of iCBT on mental health and to determine the most
effective combination of digital and human support.

Future Challenges and Conclusions

In this study, iCBT was implemented during the
COVID-19 pandemic. A total of 117 students (6.2%
of the university population) watched educational
videos, and only 43 (2.0%) engaged with the cognitive
reconstruction method. This low participation may
indicate that high-risk students did not access the
program. The limited reach could be due to the rapid
development and deployment necessitated by the
pandemic. To prepare for future emergencies, more
robust and accessible support systems are needed.

This was a non-randomized trial, and random
sampling was difficult under pandemic conditions.
should
controlled trials (RCTs) for more reliable results.

Future research consider randomized

The study also had limitations. The sample was
skewed toward female and first-year students, which
may affect the generalizability of the findings. Mental
health and loneliness can differ by gender and
academic year, and our sample may not reflect the
broader student population. Although no significant
interactions were found in subgroup analyses, the
potential influence of sample imbalance cannot be
ruled out.
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Future studies should aim for more balanced

apply
improve

recruitment and appropriate statistical

adjustments  to representativeness.
Longitudinal designs may also help assess long-term

effects.

Despite these limitations, this study suggests
that iCBT has potential as an effective mental health
support for university students during isolation
periods. Further research with improved design
and broader participation is needed to confirm its
effectiveness and applicability.
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