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ABSTRACT
Background: Mindfulness interventions were shown to be effective 
in reducing perceived stress in several conditions. These effects 
were also found in online mindfulness-based training, especially in 
teenagers. The aim of the study was to determine the effectiveness 
of virtual mindfulness-based stress training in reducing the anxiety 
of adolescents in rehabilitation centers during the COVID-19.
Methods: This is a semi-experimental study with a pre-test and post-
test design with a control group on 30 teenagers of Zahedan Prison 
rehabilitation centers from September 2019 to December 2019. The 
sampling method was simple random using Random Allocation 
software, so that among the teenagers, 30 people were randomly 
allocated into an intervention group (with virtual mindfulness 
training n=15) and control group (with no intervention n=15). The 
participants completed the STAI-Y anxiety questionnaire one day 
before and 8 weeks after the intervention. Statistical analysis of the 
data was done through SPSS 23 software using ANCOVA test.
Results: The results showed that there was a significant difference 
between the control and intervention groups (P=0.001) in such a 
way that stress training based on mindfulness in a virtual way had 
a direct and significant effect on reducing anxiety.
Conclusion: Considering that teenagers are a vulnerable group 
in the society, mindfulness training in a virtual way is a suitable 
approach to reducing subsequent harm, including anxiety.
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Introduction
One of the most common and widely 

recognized psychiatric disorders among 
young people is anxiety (1). The World Health 
Organization (WHO) estimates that 10- 19 
percent of teenagers have an anxiety problem 
(2). If ignored, anxiety problems frequently 
progress into chronic conditions that last well 
into adulthood. Many mental and physical 

conditions as well as other unfavorable 
effects are linked to anxiety feelings. Physical 
pain, such as palpitations, lightheadedness, 
tightness in the chest, insomnia, and joint and 
muscular stiffness, also exists in this disorder 
(3). In terms of psychological harm, anxiety 
is linked to low self-esteem, diminished well-
being, and other mental illnesses, particularly 
depression; anxiety disorder not only places 
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a significant financial burden on society 
and lowers the quality of life, but also ranks 
among the top causes of suicide among young 
people (4, 5). Fewer than 50% of adolescents 
with mental illnesses receive specialized care 
(6). Also, it might be challenging to recognize 
anxiety in young individuals since it may not 
be as obvious as in adults (7). For achieving 
the best results, immediate identification 
and evidence-based treatment are, therefore, 
required (8). 

Anxiety problems in young people 
can be treated with both psychosocial and 
psychopharmacological therapies, according 
to a growing body of empirical research (9). 
However, long-term use of these medications 
is likely to result in a rise in total cholesterol, 
dyslipidemia, erectile dysfunction, and 
even a high rate of drug dependence due 
to the numerous negative effects of these 
medications (10). As a result, the current 
technique of treating anxiety disorders in 
young people just with drugs is not adequate. 
Many guidelines and clinical studies in 
various countries recommend psychotherapy 
as the primary option for the treatment of 
anxiety in non-drug treatment situations (11).

One of the interventions in educational 
environments was stress management 
training, which has been proven successful 
in improving people’s mental health (12, 13). 
Stress management is a continuous process 
of monitoring, detecting, and preventing 
excessive stressors that have harmful effects 
on people’s efficiency and productivity (14). 
One of the stress management programs is 
training based on the principles and methods 
of mindfulness-based therapy (15, 16). In 
mindfulness, a person becomes aware of 
his mental method at any moment, and after 
becoming aware of the two ways of the mind, 
one of doing and the other of being, he learns to 
move the mind from one way to another, which 
requires the training of specific behavioral, 
cognitive, and metacognitive strategies to 
focus the attention process (16). So far, the 
effectiveness of this treatment in the field of 
anxiety on anxiety and depression (17-22);  

perceived stress, fatigue and burnout of 
students (23); and emotional problems (24-27) 
has been proven. Therefore, it is possible that 
rehabilitation centers help to reduce anxiety 
among teenagers. Given its usability, the 
number of smartphone apps for mindfulness 
exercises has increased noticeably in recent 
years. They include HeadSpace and Calm (26, 
27). Hence, using smartphone apps could be a 
good way to become more familiar with and 
practice mindfulness more frequently (25, 23).

The situation in which we observed 
the greatest increase in the use of online 
technologies for communication, training, 
and every aspect of our daily life was the 
COVID-19 (COronaVIrus Disease 19, caused 
by the Severe Acute Respiratory Syndrome 
Coronavirus 2—SARS-CoV-2) pandemic. 
Moreover, social distancing was previously 
proven to trigger negative mental health 
consequences, including intensified anxiety 
and depression (3). Therefore, given the need 
of abused and homeless teenagers to improve 
their psychological health at COVID-19 
pandemic, the impossibility of face-to-face 
education, and lack of sufficient studies for 
distance education of teenagers, this study 
aimed to investigating the effectiveness of 
virtual mindfulness-based stress training 
in reducing the anxiety of adolescents in 
rehabilitation centers during the COVID-19.

Methods 
This is a semi-experimental study with a 

pre-test and post-test design with a control 
group. The statistical population of the present 
study consisted of all the teenagers refereed 
to Zahedan Prison rehabilitation centers. 
The samples were randomly allocated. All 
students were given a code, and the study 
lasted 2 months.

Participants
The inclusion criteria were: (1) aged 10- 20 

years; (2) STAI score >39–40; and (3) fluency 
in the Persian language. All patients were 
diagnosed by a psychologist, with diagnoses 
confirmed using the interview administered 
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at the screening visit. The exclusion criteria 
were: (1) individuals who were currently 
receiving weekly structured psychotherapy; 
(2) those who met the Diagnostic and 
Statistical Manual of Mental Disorders-V 
criteria for severe alcohol/substance use 
disorders in the past 3 months, demonstrated 
clinically significant suicidal ideation (defined 
as imminent intent), and individuals who had 
attempted suicide in the past 6 months; and (3) 
those with comorbid diagnoses of borderline 
personality, bipolar disorder, schizophrenia, 
and/or obsessive compulsive disorder.

Sample Size
Based on the study of Bossiet al. (12) 

and Alpha error, the power of the test was 
calculated to be 80% of the sample size of 
25; considering a drop of 20%, we selected 
a sample of 30. 

The research sample consisted of 30 
homeless and poorly supervised teenagers 
of the reformatory centers selected through 
the convenient sampling method. They 
were divided into two groups of 15 each, 
using simple random method (Figure 1); the 
experimental group received the intervention 
in the form of mindfulness-based online, and 
the control group received no intervention 
during the research. 

Intervention
Then mindfulness-based stress reduction 

training through WhatsApp was applied to the 
experimental group, but the control group did 
not receive any intervention. Mindfulness-
based stress reduction intervention (28) 
was implemented in 8 sessions in the 
form of two-hour weekly sessions on the 
experimental group in a virtual way (Table 1).  
After completing the training sessions, the 
experimental and control groups answered 
the measurement tool again as a post-test. To 
test research hypotheses, we used ANCOVA 

Figure 1: CONSORT Flow Diagram
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♦ Not meeting inclusion criteria (n=0)
♦ Declined to participate (n=0)
♦ Other reasons (n=0)
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♦ Excluded from analysis (give reasons) (n=0)

Lost to follow-up (give reasons) (n=0)

Discontinued intervention (give reasons) (n=0)

Allocated to intervention (n=15)
♦ Received allocated intervention (n=15)
♦ Did not receive allocated intervention (give

reasons) (n=0)

Lost to follow-up (give reasons) (n=0)

Discontinued intervention (give reasons) (n=0)

Allocated to intervention (n=15)
♦ Received allocated intervention (n=0)
♦ Did not receive allocated intervention (give

reasons) (n=15)

Analysed (n=15)
♦ Excluded from analysis (give reasons) (n=0)
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using SPSS v22 software. Also, to comply with 
the assumptions of ANCOVA, we checked 
the assumptions of this test and confirmed 
them using the Shapiro-Wilk test. The criteria 
for entering the study included abused and 
neglected teenagers of the correctional center, 
lack of specific physical and mental problems, 
and consent to participate in the research. 
The exclusion criteria included not being 
satisfied with cooperation at the end-of-work 
process, suffering from an acute physical and 
mental illness during the research, and being 
unable to do the homework assigned for out 
of session.

Data Collection Instrument
State anxiety was estimated for all altitudes 

using the State-Trait-Anxiety-Inventory 
(STAI) [23]. This consists of 40 questions, of 
which 20 items reflect the current anxiety state 
(‘at this moment’) and hence ‘State Anxiety’ 
(STAI Y-1) and 20 items are related to the 
background sustained anxiety (‘in general’) 
known as the Trait Anxiety (STAI Y-2). The 
potential answers for each of the questions are 
numbered 1–4 on a Likert Scale: 1 ‘almost 
never’, 2 ‘sometimes’, 3 ‘often’, and 4 ‘almost 
always.’ The total score ranges from 20-80 for 
each of the STAI Y-1 and Y-2 questionnaires, 
respectively, with higher scores indicating 
greater anxiety. A cut-off point of >39–40 

has been suggested to detect clinically 
significant state anxiety in younger adults. 
This tool has been standardized in Iran by 
Mehram (1372),reporting a Cronbach’s alpha 
coefficient of 0.92 and its test re-test reliability 
from 0.69 to 0.76. (29) Also, the reliability of 
this questionnaire has been calculated as 87% 
in various stuides; Kazemi Malek Mahmoudi 
(2012) and Rouhi (1384) also calculated the 
reliability of the Spielberger test as 89 and 90%, 
respectively, in a preliminary study (30, 31).

Data Analysis
The mean, standard deviation, skewness-

kurtosis, and minimum and maximum scores 
were used in SPSS version 23 software to 
describe the research variables employed in 
this study. Statistical method used to compare 
the groups for primary and secondary 
outcomes was ANCOVA test. A P-value 
less than 0.05 was considered as statistically 
significant.

Results
Table 2 shows the descriptive indicators 

of gender, age, and marital status variables.
The results shown in Table 3 revel that 

in the pre-test, the average scores of the 
anxiety components in the control and test 
groups are not significantly different, but 
that of the test group in the post-test have 

Table 1: Plan of mindfulness intervention sessions based on stress reduction
First session Getting to know and establishing relationships with the group members, 

determining the rules governing the meetings, discussing the impact of the 
training, conducting the pre-test

Second 
session

Examining the mind and its related theories-introducing mindfulness. Homework: 
Practicing eating raisins

Third session Reviewing the experiences of pre-assignment sessions: three-minute breathing 
exercises and sitting meditation

Fourth 
Session

Homework Review: Mountain breathing practice, practice writing negative 
judgments about others in the last week

Fifth session Reviewing the experiences of pre-homework sessions: practicing physical 
examination, looking at candles

Sixth session Reviewing the experiences of the previous sessions - completing the calendar of 
pleasant events, the lake meditation

Seventh 
session

Reviewing the experiences of previous meetings - completing the calendar of 
unpleasant events

Eighth 
session

Reviewing the experiences of the previous sessions - reviewing the assignment - 
summarizing - completing the post-exam
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decreased compared to the pre-test, as well 
as the average anxiety scores of the control 
group in the pre-test and post-test. 

Discussion
The aim of this research was to investigate 

the effectiveness of stress training based on 
mindfulness in a virtual way in reducing 
the anxiety of teenagers in rehabilitation 
centers in COVID-19. The results of this 
study showed that the implementation of 
this educational program was effective in 
reducing the anxiety of abused and neglected 
adolescents in rehabilitation centers. This 
finding is consistent with those of Talebi 
(1400), which showed that cognitive therapy 
based on mindfulness affected the level of 
anxiety (18); Eghbali et al. (2019) showed 
that mindfulness-based stress reduction 
training had an effect on depression, anxiety, 
and stress of people at risk of contracting 
COVID-19 (19). Also, Namvar et al. (2019) 
who showed that mindfulness based on stress 
reduction has an effect on patients’ anxiety 
and depression (21). Azhdari Kazroni et al. 
(2019) showed that mindfulness therapy had 

an effect on reducing the anxiety of Corona 
and solving marital conflicts of Tehrani 
couples during the COVID-19 pandemic (22). 
In the same line, Hosseini et al. (2015), Sattari 
and Kafashzadeh (2014) and Dehestani (2014) 
stated that the implementation of mindfulness 
training had an effect on anxiety in high 
school students (28, 32, 33)Moreover, Nesset 
et al. (2021) showed that stress reduction 
treatment based on mindfulness impacted 
mental health and emotion regulation (17). 
Hofmann and Gomez (2017) indicated that 
interventions based on mindfulness were 
effective in anxiety and depression (34). Also, 
Van Son et al. (2014) indicated that cognitive 
therapy based on mindfulness was effective 
on the anxiety of people with diabetes (35). 

In explaining the effectiveness of 
mindfulness techniques on anxiety, it can be 
said that mindfulness includes the practice 
of the techniques that guide patients in the 
direction of decentralization. Patients in the 
mindfulness program review the defocusing 
of thoughts, feelings, and emotions (or 
anything else that may occur) during 
meditation sessions. These sessions enable a 

Table 2: Demographic information of the participants
Variables Grouping Control Intervention 1 P value

Frequency % Frequency %
Age of participants 10-15 6 40 7 46.7 0.912

15-20 9 60 8 53.3
Gender of participants Male 15 50 15 50 0.711

Female 0 0 0 0
Marital status of parents Married 2 13.4 3 20 0.610

Single 13 86.6 12 80

Table 3: Descriptive statistics of anxiety by group and test phase
P value ControlIntervention Variable

±SDMean±SDMean
0.0016.3450.535.1852.53Pre-testObvious 

anxiety 6.2050.548.7033.13Post test
P=0.11P=0.01Between groups

0.0015.2254.939.9053.80Pre-testHidden 
anxiety 5.6554.737.9335.86Post test

P=0.12P=0.01Between groups
0.0019.53105.4610.36106.33Pre-testTotal 

anxiety 10.04105.2613.8069Post test
P=0.11P=0.001Between groups
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person to practice defocusing in a controlled 
environment, usually in a seated position with 
eyes closed in a relaxed atmosphere. When 
skills are reviewed, acceptance is easier and 
more convenient (36). As a result, it reduces 
anxiety. On the other hand, it seems that 
mindfulness with its two basic components, 
i.e. paying attention to the current experience 
and being receptive to this experience, allows 
the non-judgmental calling of the thoughts, 
emotions, and emotions without the person. It 
provides the ability to get caught in it or avoid 
it, and this issue causes emotional stability. 
Therefore, this effect reduces the symptoms 
of anxiety in a constructive and efficient 
way. If people are aware of their reaction to 
a stressful situation, they learn how to react 
to it in a more constructive and harmonious 
way. As mentioned, the research findings 
showed that stress reduction training based 
on mindfulness has been effective in reducing 
anxiety. In its explanation, it can be said that 
mindfulness skills allow anxious teenagers 
to identify habitual thinking patterns that 
prevent people from achieving a stable life and 
correct these habitual patterns by replacing 
them with more adaptive emotional regulation 
strategies. Researchers believe that emotions 
and physiological states can also cause more 
anxiety and provide false evidence to make 
a person anxious, and when these conditions 
happen to a person, he/she responds through 
more confusion, avoidance, and emotional 
breakdown, which only makes things worse. 
It develops anxiety in a person. Therefore, 
the first step in helping people with anxiety 
symptoms is to stop the cycle of anxiety 
and then find ways to limit the experience 
of anxiety by substituting new habits based 
on increasing self-esteem and coping skills. 
Relaxation is like mindfulness, so let’s change 
(37). For this reason, the stabilization of this 
habit and attitude in a person causes the 
effect of stress management training based 
on mindfulness on reducing anxiety scores to 
continue over time. Therefore, it seems that it 
is better to use virtual educational methods 
more effectively to design educational 

programs because it avoids wasting time and 
money, it is cost-effective, and in this crisis, 
where distance was emphasized, it is one of 
the most effective methods. These methods 
are considered, while traditional methods are 
still used for education. It is suggested that 
further studies should be conducted regarding 
the use of educational methods in virtual 
space for health education.

Limitations and Suggestions 
Among the other limitations of this project, 

we can point out the individual characteristics; 
mental and psychological characteristics; and 
life, cultural and social differences of the 
research samples that had an impact on the 
answers to the questions and the results of 
the research. The researcher was abroad and 
doing research in Prison rehabilitation centers 
was accompanied by strictness.

Conclusion
Due to the fact that the unsupervised and 

abused teenagers are one of the vulnerable 
groups in the society, the use of MBSR 
program and similar online programs will 
reduce the excitement and thus prevent social 
harm in them.
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