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Abstract

Background: New mutations of COVID-19 and a lack of adequate vaccination necessitate finding certain methods to enhance
mental health of adolescents during the pandemic. The present study aimed to investigate the effects of Cognitive-Behavioral
Therapy on mental health of adolescents during COVID-19 pandemic.

Methods: The present research applied an experimental design with pretest and posttest in 2020. The subjects herein included 65
high-school students, randomly divided into the intervention and control groups. The intervention group received three months
of intervention based on Cognitive-Behavioral Therapy while the control group performed regular daily activities. Depression,
anxiety, and stress were measured using standard questionnaires before and after the intervention as well as three months later.
Independent ¢ test and ANCOVA were utilized for data analysis.

Results: At the baseline, 58 students (89.2%) had moderate depression, 37 students (56.9%) had severe anxiety, and 45 students
(69.2%) had moderate stress. No significant differences were observed between the groups at the baseline (all P>0.05). Following
the intervention, 53 students (81.6%) had moderate depression, 37 students (56.9%) had moderate anxiety, and 31 students
(47.7%) had moderate stress. These results remained almost the same in the follow-up test. Moreover, Cognitive-Behavioral
Therapy significantly reduced depression (P<0.001), anxiety (P<0.001), and stress (P<0.001) in the posttest and follow-up
compared with those in the control group.

Conclusion: These results highlighted the importance of developing strategies such as Cognitive-Behavioral Therapy for
improving mental health of adolescents during COVID-19 pandemic.
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1. Introduction

Coronavirus (COVID-19) disease broke out in 2019
in Wuhan, China, and spread worldwide in early 2020.
Numerous people have been infected and died due to this
viral disease. As a result, countries have chosen isolation
and strict quarantine as a comprehensive preventive
strategy to reduce the prevalence of this disease. One
of the strategies adopted by the governments was the
closure of educational centers, including schools and
universities. In Iran, educational centers have been
closed from early 2020, and education in Iran, in
addition to that in other countries, has been followed up
virtually and through online courses. Thus, children and
adolescents spend more time at home (1). This situation
occurred while children and adolescents (students) used
to spend most of their time at school. Being at school
or even outside school has several benefits for students,
including physical activity and social activities (2-4). The
spread of Coronavirus and staying home has deprived

children of such activities (5-9).

In the meantime, several studies have reported
that social distance seriously changed the mental
health and physical activity level of children and
adolescents during COVID-19 quarantine (1, 5-9). Gul
and Demirci (1) found that stress, anxiety, depression,
and negative social behavior have been increased
among children and adolescents during COVID-19
pandemic. Additionally, certain studies have revealed
further reduction in physical activity level and further
increments in inactive times of children before
beginning of COVID-19 periods (5-9). These findings
have indicated that mental health and physical activity
level of children and adolescents are negatively affected
during COVID-19 pandemic.

Although many studies have been conducted
on the effects of COVID-19 pandemic on students’
physical activity and mental health, little research has
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been done on intervention exercises that can improve
their physical activity and mental health during the
quarantine. Recently, an interventional study was
conducted on the online physical education classes and
showed that compared with regular training methods,
the autonomy-based exercise training intervention
within the online physical education classes during
COVID-19 pandemic was capable of increasing intrinsic
motivation, intention, and participation in physical
activity in adolescent students (10). Nevertheless, to the
best of our knowledge, no interventional studies have
been performed aiming to increase the mental health
of students during COVID-19 pandemic.

On the other hand, due to new mutations of COVID-19
and a lack of adequate vaccination in many countries,
restrictions have been continued in many countries; it is
unclear when students will return to normal educational
conditions. Therefore, it is essential to improve students’
mental health using home-based interventions.
The objective of the current study was; therefore, to
investigate the effects of a home-based intervention on
stress, anxiety and depression among adolescent students
during COVID-19 pandemic. In the current research, the
intervention was based on the guidelines of the Cognitive-
Behavioral Therapy (11-13). Cognitive-Behavioral Therapy
is known to be an efficient treatment strategy for a variety
of mental and psychological problems, including anxiety
and depression. This strategy seeks to provide individuals
with approaches to identifying negative thoughts, adopt
self-based strategies to overcome them, and, improve the
quality of life (11-13). Certain studies, conducted before
the outbreak of Coronavirus, have revealed that school-
based interventions have positively affected the mental
health of students (14, 15). The aim of this study was to
examine the effects of a home-based intervention based
on Cognitive-Behavioral Therapy on mental health
among adolescent students during COVID-19 pandemic.
Herein, we hypothesized that this intervention would
improve mental health’ status of adolescents.

2. Methods

The present study used an experimental design
with a pre-test and post-test. The Ethics Committee of
Islamic Azad University of Aliabad Katoul approved
the research method with the code of IR.IAU.
AK.REC.1400.001. Both participants and their parents
provided written informed consent.

2.1 Participants
The participants included 65 male students aged 15
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to 17 between years (mean age of 16.29 years) in the 10*
and 11" grades from two regular primary schools of
Gonbad Kavous city, Golestan province, Iran, in 2020.
They were chosen utilizing a convenience sampling
method and randomly assigned to the intervention
(n=33) or control (n=32) groups. To this end, we used
a simple random coin-throwing method for allocating
the classes either to an intervention or a control group.
The specified sample size was selected according to
G*Power statistical software with an effect size of 80%,
a test power of 0.8, and a significance level of 0.05 (16).

2.2 Measures

The dependent variables in the present study were
different mental health disorders namely, depression,
anxiety, and stress.

2.2.1 Depression: We utilized the Beck’s Depression
Inventory-Second Edition (17) for measuring the level
of depression among the students. The Revised Beck’s
Depression Inventory (BDI-II) comprises 21 items with
four options and the scores range from zero to three.
Student choose an option presenting their current
circumstances. The total score ranges from zero to
63. The total score of 0-13 is considered as normal
range, 14-19 as mild, 20-28 as moderate, and 29-63
as severe depression (17). This questionnaire consists
of three parts assessing emotional (sad mood and/or
loss of interest in life), cognitive (negative or distorted
thinking, difficulty concentrating, forgetfulness, or
memory loss), and physical symptoms (fatigue and
decreased energy, insomnia, excessive sleep, and
persistent aches or pains) of depression. The internal
reliability of this instrument has been reported to be
0.73 to 0.92 with an average of 0.86 and alpha coeflicient
for the healthy group of 0.80 (16). In Iran, the internal
reliability (Cronbach’s alpha coefficient of 0.87) of the
Persian version of this questionnaire was measured
and confirmed by Ghassemzadeh and colleagues (18).
In this study, 10 experts evaluated and confirmed the
validity of the Persian version of this questionnaire
(CVI=0.90, CVR=0.87). Moreover, in the present paper,
Cronbach’s alpha coeflicient of this questionnaire was
0.91.

2.2.2 Anxiety: We used Beck’s Anxiety Inventory
(BAI-II) (19) for measuring the level of anxiety among
students. Beck’s Anxiety Inventory consists of 21 items
consisted of four choices in which each question is
scored from 0 to 3. Each test item depicts one of the most
prevalent indications of anxiety consisted of mental
(apprehension, distress, dread, nervousness), physical
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(feeling of restlessness, shortness of breath, racing
heart, muscle tension), and panic (uneasiness, worry,
fear or terror, or panic) indications. The overall score
ranges from 0 to 63. The total score of 0-7 is considered
as normal range, 8-15 as mild, 16-25 as moderate, and
26-63 as severe anxiety (19). The internal stability of this
instrument has been reported to be 0.71 to 0.93 with
an average of 0.87 and alpha coefficient for the healthy
group of 0.86 (19). Kaviani and Mousavi (20) assessed
and confirmed the internal reliability (Cronbach’s
alpha coefficient of 0.92) of the Persian version of this
questionnaire. In this study, 10 experts evaluated and
confirmed the validity of the Persian version of this
questionnaire (CVI=0.95, CVR=0.88). In addition,
Cronbach’s alpha coeflicient of this questionnaire was
0.88 in this work.

2.2.3 Stress: We measured stress by employing the
Lovibond and Lovibond’s Scale (DASS) (21). This scale
comprises three parts; herein, we used the stress part
with seven questions, each scored in four-parts ranging
from 0 to 3. The total score is in the range of 0 to 21.
Total score of 0-7 is considered as normal range, 8-9
as mild, 10-12 as moderate, and 13-21 as severe stress
(21). The internal stability of this instrument has been
reported to be 0.95 (21). Samani and Jokar (22) measured
and confirmed the internal reliability (Cronbach’s
alpha coefficient of 0.87) of Persian version of this
questionnaire. In this study, the validity of the Persian
version of this questionnaire was assessed and confirmed
by 10 experts (CVI=0.91, CVR=0.93). Furthermore, in
the current study, Cronbach’s alpha coefficient of this
questionnaire was estimated to be 0.92.

2.3 Procedure

The pretest was initially completed and the post-
test was administered immediately following the
intervention. A follow-up test was administered
three months after the intervention. All the tests
were completed at home and under guidance of
the experimenter. He explained any terms students
were confused about. During the experiment, the
intervention group, were trained for three months
and one session per week under the supervision of a
psychologist within an online class on WhatsApp
mobile application. For this purpose, we asked a
psychologist (aged 41 years old) to join this project. For
implementing the experiment, we created a group on
WhatsApp and all the participants of the intervention
group were added into this online class.

Prior to starting the intervention, the psychologist
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received three sessions of training and weekly
supervision from expert physicians. In the present
study, the treatment was based on the Cognitive-
Behavioral Therapy (11-13). This method is based on
how a person’s thoughts, actions, and emotions affect
each other. Cognitive-Behavioral Therapy usually
attempts to change the patterns of unhelpful thoughts
and behaviors by helping individuals to identify
distortions in thinking, which influence mood, and
then reevaluate them based on the reality. To this
end, students learn to take a better control on their
thoughts, utilize problem-solving skills to overcome
severe conditions, and build further confidence in their
abilities. The treatment protocol consisted of 12 sessions
in which three topics were discussed (four sessions for
each topic). The first topic (first four sessions) explained
how thoughts affect mood. The second topic (next
four sessions) discussed how daily activities change
the mood. Finally, the last topic (i.e., last four sessions)
addressed how interactions with others influence
mood. In this research, Cognitive-Behavioral Therapy
consisted of muscle relaxation and attention-grabbing
techniques (concentrating on an object, concentrating
on enjoyable thoughts and imaginations, sensory
information in the surroundings, mental practices,
and interesting activities). Moreover, it included
recognizing unhelpful beliefs and awareness of its
behavioral outcomes and believe that these unhelpful
beliefs could change (14, 15).

In the online class, the psychologist in the
intervention group asked his students to follow these
instructions and activities. The students were allowed to
ask the psychologist any questions about the guidelines.
The students in the control group performed their
regular daily activities during the quarantine.

2.4 Data Analysis

In the current study, we employed descriptive
statistics consisting of means and standard deviations
to characterize the research variables. Independent t
test was employed to compare the means of groups in
pretest. To compare the post-test and follow-up scores,
we utilized ANCOVA. In this study, a P-value less than
0.05 (typically<0.05) was considered to be statistically
significant.

3. Results

The participants included 65 male students aged
15 to 17 between years (mean age of 16.29 years) in
the 10" and 11" grades. The inclusion criteria were
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being healthy and without any physical problems.
Student who did not fill in the questionnaires or attend
the intervention sessions were excluded from the
experiment. The means and standard deviations of the
participants’ age in the intervention and control groups
were 16.33+0.47 and 16.25+0.11 years-old, respectively.
No significant differences were found between the
age of students in the two groups (t=0.577, P=0.566).
Moreover, descriptive results revealed that the means
and standard deviations of the participants” height in
the intervention and control groups were 165.42+10.69
and 164.01+11.10, respectively. There were no significant
differences between the height of the students in the
two groups (t=0.251, P=0.853). The means and standard
deviations of participants’ weight in the intervention
and control groups were 57.89+10.43 and 54.98+10.05,
respectively. There were no significant differences
between the weight of the students in the two groups
(t=0.864, P=0.549). Ethnicity of the participants was a
mixture of Fars and Turkmen.

3.1 Pre-test

Descriptive statistics revealed that 58 students
(89.2%) were at the level of a moderate depression and
seven students (10.8%) were at the level of a severe
depression; however, the highest value of depression
among our participants was 33 which indicated a
border line of severe depression. Regarding anxiety,
the findings demonstrated that 28 students (43.1%) had
a moderate level of anxiety and 37 (56.9%) were at the
level of severe anxiety; nevertheless, the highest value
of anxiety among our participants was 43, indicating

an almost high level of anxiety. Ultimately, the results
indicated that 45 students (69.2%) had a moderate
level of stress. Furthermore, 20 students (30.8%) were
at the level of severe stress, and the highest value of
stress among our participants was 16, which indicated
an almost high level of stress.

The results of independent ¢ test implied no
significant differences between the groups in the pre-
test regarding all the research variables (Table 1).
Therefore, all the study groups had similar conditions
prior to the intervention.

3.2 Comparison of the Pre-test with the Post-test and
Follow-up

3.2.1 Depression: Regarding the post-test,
descriptive results revealed that nine students (13.8%)
were at the level of mild depression, 53 students (81.6%)
were at the level of moderate depression, and only three
students (4.6%) were at the level of a severe depression
with the highest value of 33. This value showed a border
line of severe depression. The results of ANCOVA
indicated significant differences between the groups
(F=86.65, P<0.001). According to the means of the
groups (Table 2), it was observed that the intervention
group had significantly lower scores in comparison
with the control group in the post-test, indicating that
the intervention decreased the level of depression in
adolescents.

Concerning the follow-up, descriptive results
revealed that 12 students (18.5%) were at the level

Table 1: Comparison of the mean scores of the groups in the pretest

Variables Groups Comparison
Intervention Control
M+SD M+SD
Depression 26.03+2.15 26.75+2.74 t=-1.117
P=0.244
Anxiety 27.42+4.72 26.34+2.14 t=1.181
P=0.242
Stress 12.57+1.14 13.06+1.64 t=-1.388
P=0.170
Table 2: Comparison of the mean scores of the groups in depression
Test Groups Comparison
Intervention Control
M+SD M1SD
Posttest 19.87+3.03 26.462.53 F=86.65
P<0.001
Follow-up 20.06+3.84 26.68+2.40 F=65.63
P<0.001
204 Int. J. School. Health. 2021; 8(4)
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of mild depression, 50 (76.9%) were at the level of
moderate depression, and only three (4.6%) were at the
level of severe depression with the highest value of 35,
which indicated a border line of severe depression. The
findings of ANCOVA implied significant differences
between the groups (F=65.63, P<0.001). According to
the means of the groups (Table 2), the intervention
group had significantly lower scores in comparison
with the control group in the follow-up test; this shows
that the positive effects of the intervention maintained
with the passage of time.

3.2.2 Anxiety: In the post-test, descriptive results
revealed that one student (1.5%) was at the level of the
minimum anxiety, six (9.3%) were at the level of mild
anxiety, 37 (56.9%) were at the level of moderate anxiety,
and 21 (32.3%) were at the level of severe anxiety with
the highest value of 37; this indicated a border line
of severe anxiety. Based on the results of ANCOVA,
there were significant differences between the groups
(F=62.93, P<0.001). According to the means of the
groups (Table 3), it was observed that the intervention
group had significantly lower scores compared to the
control group in the post-test. Hence, the intervention
decreased the level of anxiety in adolescents.

Regarding the follow-up, descriptive results
revealed that five students (7.7%) were at the level of
mild anxiety, 29 (44.9%) were at the level of moderate
anxiety, and 31 (47.7%) were at the level of severe
anxiety with the highest value of 38, which indicated a
border line of severe anxiety. ANCOVA demonstrated
significant differences between the groups (F=94.58,
P<0.001). Given the means of the groups (Table 3), the
intervention group had significantly lower scores in

comparison with the control group in the follow-up test,
indicating that the positive effects of the intervention
maintained with the passage of time.

3.2.3 Stress: Descriptive results in the post-test
revealed that three (4.6%) were at the level of minimum
stress, 9 (13.9%) were at the level of mild stress, 31
(47.7%) were at the level of moderate stress, and 22
(33.8%) were at the level of severe stress with the highest
value of 15. This value presented a border line of severe
stress. The findings of ANCOVA indicated significant
differences between the groups (F=22.93, P<0.001).
According to the means of the groups (Table 4), it was
observed that the intervention group had significantly
lower scores compared to the control group in the post-
test, implying that the intervention decreased the level
of stress in adolescents.

In the follow-up test, descriptive results illustrated
that seven students (10.7%) were at the level of
minimum stress, seven (10.7%) were at the level of mild
stress, 32 (49.3%) were at the level of moderate stress,
and 19 (29.2%) were at the level of severe stress with
the highest value of 17, which indicated almost high-
level stress. ANCOVA exhibited significant differences
between the groups (F=29.11, P<0.001). According to
the means of the groups (Table 4), the intervention
group had significantly lower scores in comparison
to the control group in the follow-up test. Thus, the
positive effects of the intervention remained stable with
the passage of time.

4, Discussion

Research has shown that mental health of children

Table 3: Comparison of the mean scores of the groups in anxiety

Test Groups Comparison
Intervention Control
MSD M1SD
Posttest 18.6315.27 27.00+3.63 F=62.93
P<0.001
Follow-up 19.9344.03 28.40+3.49 F=94.58
P<0.001
Table 4: Comparison of the mean scores of the groups in stress
Test Groups Comparison
Intervention Control
MSD M1SD
Posttest 9.81+2.02 12.21+1.77 F=22.93
P<0.001
Follow-up 9.33+1.97 12.18+2.13 F=29.11
P<0.001
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and adolescents has been negatively affected during
COVID-19 pandemic, which has led to several mental
disorders (stress, anxiety, depression, and negative
social behavior). Due to the lack of global vaccination,
it is not clear when quarantine will be ended. Hence,
it is necessary to apply home-based interventions for
promoting mental health of students. The current work;
therefore, aimed to investigate the effects of a home-
based intervention on mental health of adolescents
during COVID-19 pandemic. In the present study, the
intervention was based on the Cognitive-Behavioral
Therapy (11-13) that seeks to provide people with
strategies so that they could identify negative thoughts,
adopt self-based strategies to overcome them, and,
improve the quality of life. In the present study, it was
hypothesized that this home-based intervention would
decrease depression, anxiety, and stress in adolescents.

Regarding depression, it should primarily be stated
that the results of this study revealed that the prevalence
of depressive symptoms among adolescent students
was higher than usual. The majority of students had
moderate symptoms of depression and low percentage
of them had severe depression. However, consistent with
our hypothesis, following an online intervention based
on the Cognitive-Behavioral Therapy, these symptoms
were significantly reduced and remained stable until
the follow-up test three months later. This finding is
in line with those of previous studies, demonstrating
that school-based interventions decrease symptoms
of depression (14, 15, 23, 24). In addition to inferential
findings, our results showed that in the post-test, 13.8%
had mild symptoms of depression and 81.6% had
moderate depression. Here, only 4.6% were at the level
of a severe depression. These findings also indicated
clinical improvement in the depressive symptoms of
the students following the online intervention. More
importantly, the outcomes revealed that 18.5% had
mild depression, 76.9% had moderate depression,
and only 4.6% had severe depression in the follow-up.
Furthermore, positive clinical improvements in the
depressive symptoms remained stable for almost a long
time (three months).

Similar to depression, the results of anxiety revealed
that the prevalence of anxiety symptoms among the
adolescent students was higher than usual with a
high percentage of severe anxiety (56.9%). However,
exposure to an online intervention based on the
Cognitive-Behavioral Therapy resulted in a significant
reduction. The follow-up test also showed that this
positive effect maintained stable in three months later.
This finding is consistent with our hypothesis and
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with the results of previous studies, demonstrating
that school-based interventions decrease symptoms of
anxiety (14, 15, 23, 24). From the clinical point of view,
we exhibited that following the intervention, 1.5% had
minimal anxiety, 9.3% had mild anxiety, 56.9% had a
moderate anxiety, and 32.3% had severe anxiety. These
findings also indicated that our participants improved
clinically concerning the anxiety symptoms after the
online intervention. More interestingly, 7.7% were
at the level of mild anxiety, 44.9% were at the level of
moderate anxiety, and 47.7% were at the level of severe
anxiety in the follow-up. The obtained results also
revealed that positive clinical improvements in the
anxiety symptoms remained stable for almost a long
time (three months).

Finally, the prevalence of stress symptoms among
our participants was higher than usual with 69.2% of
the students having a moderate level of stress and 30.8%
were at the level of severe stress. However, the post-
test showed that an online intervention based on the
Cognitive-Behavioral Therapy significantly reduced the
stress symptoms in adolescent students. Additionally,
in the follow-up test, this positive effect remained
stable for three months. This finding confirmed our
hypothesis and is consistent with those of previous
studies, demonstrating that school-based interventions
decrease symptoms of stress (14, 15, 23, 24). Herein,
we also showed that after the intervention, 4.6% of the
students were at the level of minimum stress, 13.9%
were at the level of mild stress, 47.7% were at the level
of moderate stress, and 33.8% were at the level of severe
stress. These results also indicated that the students
in the intervention group improved clinically in the
stress symptoms after the online intervention. More
interestingly, our results indicate that positive clinical
improvements in the anxiety symptoms maintained
stable for almost a long time (e.g., three month).
Herein, 10.8% were at the level of minimal stress, 10.7%
were at the level of mild stress, 49.3% were at the level
of moderate stress, and 29.2% were at the level of severe
stress.

The subjects of this paper included only boys, which
is believed to be the limitation of the work. Therefore,
the results should be interpreted with caution when
generalizing them to girls. Socio-economic status of the
students was not assessed here; thus, further research
is needed to present a more comprehensive view of
the effects of online interventions on mental health of
adolescents. Small sample size could also be introduced
as a limitation in this study. Further research with
larger sample size is required to increase the reliability
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of data. As another limitation to this study, we could
state that our data were collected via self-report, which
may lead to bias.

5. Conclusions

In conclusion, the present study showed that the
adolescent students had moderate to severe symptoms
of depression, anxiety, and stress during COVID-19
pandemic. Moreover, compared with a regular
condition in the COVID-19 pandemic for the students
at home, the home-based intervention based on the
Cognitive-Behavioral Therapy was able to reduce
the symptoms of depression, anxiety, and stress in
adolescent students. More importantly, the results of
the present study revealed that the positive effects of the
online intervention based on the Cognitive-Behavioral
Therapy remained stable for almost a long time (three
months afterward). Overall, an online intervention
based on the Cognitive-Behavioral Therapy improved
the mental health of our participants during COVID-19
pandemic. Our findings can have practical implications
for parents during the COVID-19 pandemic. Based
on the results of the present study, it could be
recommended that parents get help from a psychologist
or psychological methods based on the Cognitive-
Behavioral Therapy to improve the mental health status
of their children during COVID-19 pandemic.
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