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This study aims to evaluate the effects of an innovative mind-body practice named
the brain wave modulation technique (BWM-T) on stress, anxiety, global distress, and
affect. The technique was administered online through a web-based video conferencing
platform. The intervention started on week four of the first quarantine in Italy (week
commencing 30th March 2020), for a duration of 4 weeks and ended before lockdown
measures were loosened. 310 people participated in the study, mean age 28.73 years
old (SD = 9.16), 77.8% women. Of these, about half were randomly assigned to the
experimental group and the other half served as controls. Participants completed online
psychological tests before and after the intervention. 266 people (144 experimental,
122 controls) completed the post-intervention tests. Consistent with our hypothesis, the
study’s findings indicate a reduction in the levels of stress, anxiety, global distress, and
negative affect in the experimental group, compared to the control group. Moreover, the
experimental group also showed higher levels of positive affect, compared to controls
after the intervention. The present findings add to the current literature in suggesting
that the BWM-T reduced stress not only when administered face-to face but also
when administered online during the COVID-19 pandemic. Moreover, we also noted
that the BWM-T has an effect on anxiety, global distress, and affect, which we had not
investigated in previous studies.

Keywords: mind-body interventions, brain wave modulation technique, COVID-19, stress, anxiety

INTRODUCTION

To date, the COVID-19 pandemic has affected more than 126 million people worldwide, with
nearly more than 2.77 million confirmed deaths [World Health Organization (WHO), 2021] and
the numbers continue to rise. Current research indicates that the COVID-19 outbreaks have been
accompanied by a mental health epidemic (Yao et al., 2020). Not surprisingly, the most common
psychological symptoms during the pandemic include stress and anxiety (Araújo et al., 2020;
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Asmundson and Taylor, 2020; Galea et al., 2020; Qiu et al., 2020;
Rajkumar, 2020; Zhou et al., 2020). Exposure to an overflow
of alarming information from the media, social and affective
isolation, loneliness, and reduced autonomy following lockdown
have caused or aggravated psychological symptoms (Araújo et al.,
2020; Zhou et al., 2020). Other less severe psychological problems
such as panic behavior, hoarding and stockpiling of resources,
fear of attending public events, concerns about job, income, and
security have also been observed (Zhou et al., 2020). Likewise,
the economic slowing caused by the business and industrial
shutdown has negatively affected well-being and quality of life
for millions of people worldwide (Araújo et al., 2020). Therefore,
there is growing concern regarding the long-term psychological
consequences of the pandemic and the potential damages of
fear and panic in the general population (Rajkumar, 2020;
Zhou et al., 2020).

Providing mental health treatment in the current context of
social-distancing and isolation is a great challenge. Since face-
to-face psychological interventions have become unsafe due to
the fast transmission of the virus, the pandemic has determined
an unprecedented shift to telehealth and e-health (Wind et al.,
2020). Despite a body of research suggesting its effectiveness
(Mohr et al., 2018; Berryhill et al., 2019), distance mental
health treatments had long been overlooked by mental health
professionals. COVID-19 pandemic has therefore speeded up
(by at least a decade) the implementation of online mental
health services and e-health tools in standard practice (Wind
et al., 2020). The provision of e-mental health assistance through
telephone, videoconferencing, smartphone applications, online
forums, text-messaging etc., will likely help improve well-being
and relieve the psychological implications of the pandemic (Zhou
et al., 2020). These communication media have shown to be
effective particularly with respect to depression, anxiety, and
PTSD (Zhou et al., 2020).

During the outbreak, most affected countries have
implemented online mental health measures (Araújo et al.,
2020; Li et al., 2020; Lima et al., 2020; Waller et al., 2020; Xiang
et al., 2020). Italy has made several telehealth and e-health
services available to the population, including a governmental
hotline for psychological support (Covid-19 – Numero verde
di supporto psicologico 800.833.833, 2021) and mental health
services for university students and medical institutions
through online platforms. China has also implemented online
psychological self-help intervention systems and several artificial
intelligence (AI) programs, including one for suicide prevention
(Liu et al., 2020).

Experts say that the impact of the pandemic will probably last
much longer after the coronavirus disappearance (Araújo et al.,
2020; Cao et al., 2020; Lima et al., 2020). As a consequence,
managing this long-term impact requires effective evidence-
based therapies that can be favorably administered online for
those who will continue to have difficulties accessing face-to-face
mental health consultations.

Mind–body interventions are based on several practices
designed to facilitate the mind’s positive impact on the body
(American Academy of Pediatrics, 2016). This definition includes
the ancient practices for well-being such as meditation, yoga,

tai chi and qigong, up to the most modern Western practices
such as hypnotherapy, progressive relaxation, autogenic training,
awareness, biofeedback, and guided imagery. The list also
includes new practices developed over the past few decades
such as eye movement desensitization reprocessing (Fernandez
and Faretta, 2007), mind–body transformation therapy (Rossi
et al., 2013), and brain wave modulation (Cozzolino and Celia,
2016), which we used for the purposes of this study. In addition,
mind–body interventions often require a training that may
be challenging to learn and are generally time-consuming to
perform. Other reasons why people eventually dropout of such
programs include conflicting time demands and discomfort
working in groups (Dobkin et al., 2012). In this study, we chose
a stress reduction method known as brain wave modulation
(BWM; Hirai, 1975; Cozzolino and Celia, 2016; Cozzolino
et al., 2018; Celia, 2020; Celia and Cozzolino, 2021), which
originates from the interaction between Eastern doctrines and
the scientific study of the mind–body dialogue (Cozzolino and
Celia, 2016). The rationale of the technique traces back to the
studies led in the Seventies by Tomio Hirai, one of the most
influential Japanese psychiatrists of that age. His experimental
studies on nocturnal sleep and brain waves (Hirai et al., 1968,
1969; Kasamatsu and Hirai, 1973; Hirai, 1975) highlighted the
extraordinary beneficial effects of the Zazen practice (seated
meditation practiced by priests and disciples of Zen sects of
Buddhism) on the human brain. In particular, Hirai (1975)
demonstrated that Zen meditation induced the slowing of EEG
patterns parallel with the mental states and specific changes in
consciousness. The BWM arises from the integration of Hirai’s
findings with recent mind–body procedures (Schriner, 1990;
Rossi et al., 2011; Cozzolino and Celia, 2016; Celia, 2020) under
a neuroscientific and clinical approach. The technique involves
an easy-to-implement 4-step finger movement procedure (see
“Appendix” in Supplementary Material), and spontaneously
helps our brain to release slower alpha waves (Desai et al.,
2015). The BWM presents certain advantages over traditional
mind–body interventions. First, it is very easy to learn and
can be performed in minutes. Therefore, it is a sustainable
and reproducible intervention that students might prefer over
other methods that are more time-consuming and difficult to
learn. Second, neither special premises nor specific equipment
is required, so the BWM can be performed virtually everywhere.
Third, the intervention can be administered individually as well
as to a large number of subjects at the same time in a single
session, as in this study, and it takes just one psychologist, which
simplifies scheduling. Moreover, once the subjects have learned
the technique, they can perform it autonomously. Previous study
showed the positive effect that the BWM application can have in
reducing the perceived level of stress as compared to other kind of
session on stress management (Cozzolino and Celia, 2016; Celia,
2020; Cozzolino et al., 2020a,b). Recently, a line of research within
neuroscience and psychosocial genomics (Rossi et al., 2006, 2008;
Rossi and Rossi, 2007; Atkinson et al., 2010; Cozzolino et al., 2014,
2015, 2021b; Niles et al., 2014) has provided new insights into the
pathophysiology of stress and its mind-body treatment.

Psychosocial genomics is a relatively new study of the
modulation of gene expression in response to psychological,
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social and cultural experiences in everyday life (Rossi et al., 2010).
These studies have identified the relationship between these
experiences and special gene sets involved in a number of
biological pathways, including stress response, inflammation
and physical health. These gene sets include activity-dependent
genes and rapid early genes that are able to rapidly respond to
environmental stimuli (Rossi et al., 2006, 2011; Atkinson et al.,
2010). This line of research has focused on the link between
mental processes and gene expression. It is also studying if and
how stress and relaxation can be modulated by using innovative,
neuroscientific based mind-body therapies. As a consequence,
a new class of mind-body practices has emerged, such as the
mind-body transformations therapy (MBT-T), which includes
the Creative Psychosocial Genomic Healing Experience (CPGHE;
Rossi et al., 2013; Cozzolino et al., 2014; Muñoz and Larkey,
2018), and the Brain Wave Modulation Technique (BWM-T) in
particular (Cozzolino and Celia, 2016; Cozzolino et al., 2020a,b,
2021a,b), which we used for the purposes of our study. As
research shows, these practices can bring about positive gene
expression changes in the genomic and epigenetic pathways of
stress as well as induce significant stress reduction by using mind-
body automatic processes that naturally occur in the mind and
body during the daily and hourly basic rest-activity cycle (Lloyd
and Rossi, 2008). Based on these studies, we hypothesized that the
BWM-T might be particularly suited for administration in digital
environment because, since it replicates these natural mind-body
automatic processes, face-to-face human interaction is not so
important and key as it is in traditional interventions. Moreover,
the BWM-T has several other advantages. For example, it is a
low-cost, sustainable, and reproducible procedure that can be
performed in minutes; no special premises or specific equipment
are required; it applies to both individuals and groups; it takes just
one psychologist, which simplifies scheduling; and, once learned,
individuals can perform it autonomously at home.

The BWM-T is a stress-reduction technique that originates
from the study of Eastern practices and the study of the mind-
body dialogue under a neuroscientific perspective (Cozzolino and
Celia, 2016). It can be traced back to Tomio Hirai, an influential
Japanese psychiatrist who researched on nocturnal sleep and
brain waves (Kasamatsu and Hirai, 1966; Hirai et al., 1968,
1969; Hirai, 1975). Hirai (1975) showed that Zen meditation
generated changes of consciousness and slower EEG patterns that
corresponded with the disciples’ mental states. Therefore, the
BWM-T has evolved from the integration of Hirai’s findings with
neuroscientific based mind-body procedures (Schriner, 1990;
Cozzolino and Celia, 2016; Cozzolino et al., 2020a,b).

The present study aims at evaluating the effects of an
innovative mind-body practice named the brain wave
modulation technique (BWM-T) on stress, anxiety, global
distress, and affect in young people (Battuello et al., 2012; Girelli
et al., 2018, 2019). Following a recent study that showed the
effects of a face-to-face BWM-T intervention on stress reduction
(Cozzolino et al., 2020a,b), we investigated whether the technique
could be effective in promoting general wellbeing, by reducing the
levels of perceived stress, anxiety, global distress, and negative
affect, and by improving positive affect. Furthermore, we
explored whether the BWM-T could be effectively administered

online through a web-based communication platform during the
first wave of the COVID-19 outbreak in Italy. The intervention
was carried out on week four of the first quarantine in Italy
(week commencing 30th March 2020), for a duration of 4
weeks, and it ended before national lockdown measures were
loosened (May 4th 2020).

The current COVID-19 emergency and the characteristics of
the BWM-T led us to hypothesize that the online intervention
that we carried out in this study would produce beneficial
effects on the variables considered in the experimental group,
compared to controls.

MATERIALS AND METHODS

Sample
The sample was made up of non-clinical subjects and included
university students, who attended courses at different educational
levels. Participants were recruited with an e-mail announcement
of the study sent to all students through academic platforms. 310
students had interest in taking part in the study. Exclusion criteria
were age under 18 and severe mental or physical impairment.
All the subjects were considered to be eligible. The mean age
of all participants was 28.73 years old (SD = 9.16). Of the 310
analyzed participants, 241 were woman (77.7%), reflecting the
typical demographics of the university and post-graduate courses
our participants attended.

Participants were asked to complete an online questionnaire
at two time-points, before the online intervention and after the
intervention. The online questionnaire collected information on
demographic data and psychological variables. Each participant
was assigned a subject ID. After completing the questionnaires,
subjects were randomly assigned to the experimental condition
or the control condition. Randomization was accomplished by
the use of an online tool (Research Randomizer, 2020). All
subjects gave their informed consent for inclusion before they
participated in the study.

The informed consent form made it clear to the participants
that it was their right to opt out of the study at any time.
Questionnaires were anonymous to ensure confidentiality and
reliability of data. Of the 310 participants, 266 (85.8%) completed
the questionnaire at both time-points (144 for the experimental
and 122 for the control group). All procedures in this study were
performed in accordance with the ethical standards of the Italian
Association of Psychology (AIP) research committee and with the
1964 Helsinki declaration and its later amendments. No further
approval was required.

Measures
All the measures were digitalized and made accessible to
participants from online forms via a link that was shared through
academic platforms.

The Distress Thermometer (DT; Jacobsen et al., 2005) and
the Perceived Stress Scale (PSS; Cohen et al., 1983) were used to
evaluate perceived stress. The DT is a single-item screening tool
that is well-validated to be sensitive and specific to the construct
of stress (Snowden et al., 2014). The instrument was already
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found to be valid for measuring stress in the Italian context
(Cozzolino et al., 2020a,b). Participants were asked to indicate
their current level of stress on an 11-point scale ranging from 0
(zero) to 10 (ten), where 0 = no stress and 10 = maximum stress
(Jacobsen et al., 2005). In order to corroborate this instrument,
we also used a longer measure of stress. The PSS is a well-known
stress assessment tool to understand how different situations
affect our feelings and our perceived stress. It includes 10
questions about feelings and thoughts during the last month
(Cohen et al., 1983). In the present study, since the testing was
carried out at the beginning of April 2020, the preceding month
coincided with the first wave of the pandemic in Italy. Several
studies demonstrated the good psychometric properties of this
scale also in the Italian context (i.e., Lee, 2012; Mondo et al.,
2019). The Cronbach’s α of the scale for this study was 0.86.
The State-Trait Anxiety Inventory, form Y (STAI-Y) was used to
assess anxiety. It is a self-report measure for current symptoms of
anxiety and a generalized propensity to be anxious (Spielberger
et al., 1983). It comprises two subscales, one that evaluates the
current state of anxiety (state anxiety scale), and the other that
measures relatively stable aspects such as confidence, general
states of calmness, and security (trait anxiety scale). The scale
was proven to have good psychometric properties in the Italian
context (Pedrabissi and Santinello, 1989). The Cronbach’s α for
this study were 0.95 and 0.92 for state and trait anxiety scales,
respectively. The YP-CORE is a self-report measure of subjective
well-being, commonly experienced problems or symptoms, risk,
and life/social functioning, and is was used as an indicator of
global distress (Twigg et al., 2009; Twigg and McInnes, 2010). The
scale demonstrated to have acceptable psychometric properties
also in the Italian context (Palmieri et al., 2009; Twigg et al.,
2009). The Cronbach’s α for this study was 0.77. The positive
and negative affect schedule (PANAS) (Watson et al., 1988), was
used to assess positive and negative affect. The positive affect
scale indicates the level of enjoyable engagement as expressed
by adjectives such as interested, enthusiastic, excited, active,
and determined. The negative affect scale indicates a general
dimension of unpleasant engagement and subjective distress
that incorporates negative affects such as fear, anxiety, guilt,
and shame (Terracciano et al., 2003; Alivernini et al., 2019).
Participants rated the extent to which they had felt specific
positive (e.g., enthusiastic) and negative (e.g., nervous) emotions
over the past few weeks (1 = very slightly; 5 = extremely). For
our participants, this time span encompassed the first quarantine
period. Terracciano et al. (2003) gave support for the construct
validity of the Italian version of the scale. The Cronbach’s α for
this study were 0.87 and 0.85 for PA and NA, respectively. All
the instruments were administered in Italian, the first language
of participants. All the measures were already available (and
validated) in Italian, so it was not necessary to translate them.

Design
We used a randomized controlled trial design with one between-
subject factor and one within-subject factor. A researcher
not directly involved in the intervention generated a blocked
randomization list by the use of an online randomizer tool
(Research Randomizer, 2020) and applied this list to the sample
(Lahmann et al., 2017). After receiving informed consent from

a participant, a randomization request was sent from the study
clinical psychologist to the researcher and the results were
returned to the clinical psychologist in due time. Based on these
results, each participant was allocated to the control or the
experimental condition. We randomized n = 137 participants
to the control condition and n = 173 participants to the
experimental condition. Although we intended to randomize half
the participants to each condition, we decided to include a greater
number of subjects in the experimental condition (25% more),
due to the fact that in similar studies the drop-out rate for these
subjects was about 25% (Deckro et al., 2002; Birdee et al., 2009;
Cozzolino et al., 2020a,b).

Intervention
The intervention was carried out online once a week, for
a duration of 4 weeks. During the study, participants in
the experimental condition received a 15 min online session
of the BWM-T, whereas controls watched 15 min videos
that gave suggestions on how to reduce stress. The BWM-T
practice used in the experimental condition involved an easy-to-
implement 4-step finger movement procedure that could be easily
administered online. On the first session, the clinical psychologist
described the technique, showing each of the four BWM-T finger
positions with his own hands, so that participants could mirror
them and easily learn them. The first position implied being able
to touch the extremity of the little finger with the extremity of the
thumb; the second position, being able to touch the extremity of
the ring finger and the extremity of the thumb; the third position,
being able to touch the extremity of the middle finger and the
extremity of the thumb; and the fourth position, being able to
touch the extremity of the middle finger and ring finger with
the extremity of the thumb. Each position had to be kept for
at least 3 min; the psychologist would remind participants to
change position when the time expired. Moreover, participants
were asked to place their computer or smartphone in a quiet,
relaxing place of their homes, and to sit in front of the screen
on an armchair or a comfortable chair with the legs placed on
the ground and the back aligned to the seatback. Then, they were
asked to put both hands on the legs or on the armrest of the
chair and keep eyes closed (Cozzolino et al., 2020a,b). The same
procedure was used for the next sessions.

On each session, all participants joined in the general online
meeting at the same time. Participants in the experimental group
stayed in the online room with the study clinical psychologist
and received the intervention. As the platform used for the
online intervention only allow to display up to 49 participants
per screen, four research assistants were in charge of monitoring
the participants during the intervention (each one monitoring a
quarter of participants), in order to verify whether their positions
were consistent with the technique, while the psychologist was
focused in carrying out the intervention. Controls were asked
to enter another online room, where another study researcher
shared the videos on stress reduction with participants. The
study started on week four of the first quarantine in Italy (week
commencing 30th March 2020) and ended on April 24th, before
lockdown measures were loosened. Of the 310 participants, 266
(85.8%) completed the questionnaire at both time-points.
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Analysis
First of all, differences between the experimental and the control
group were estimated with regard to demographic statistics and
the key variables of the study. Than, for descriptive purposes,
differences in gender distribution among remainers and dropouts
were calculated performing a Chi-square analysis. Univariate
analyses of variance on age and all the key variables of the
study were computed with study drop-out as the independent
variable and the baseline assessments as dependent variables (age,
distress, perceived stress, anxiety, global distress, negative and
positive affect). In order to evaluate the effects of the BWM-T, a
series of two-factor mixed-design analysis of variance (ANOVA)
were conducted using time as within-subjects factor (pre- vs.
post-intervention) and conditions as between-subjects factor
(experimental vs. control). The 2 × 2 mixed-design ANOVA
was conducted separately for each variable of the study, using
the IBM SPSS Statistics for Windows, version 23 (IBM Corp.,
Armonk, N.Y., United States).

RESULTS

Preliminary Descriptive and Attrition
Analyses
No significant differences before the intervention were found
between the two groups (experimental and control) neither for
demographic characteristics [gender: X2

(1) = 0.47; p = 0.49; age:
F(1, 309) = 0.008; p = 0.927], nor for the key variables of the study
[DT: F(1, 310) = 1.314; p = 0.25; PSS: F(1, 303) = 0.715; p = 0.395;
PA: F(1, 300) = 0.494; p = 0.48; NA: F(1, 300) = 0.79; p = 0.37; global
distress: F(1, 300) = 0.077; p = 0.78; trait-anxiety: F(1, 296) = 1.572;
p = 0.21; state-anxiety: F(1, 296) = 2.971; p = 0.09]. No significant
difference between remainers and dropouts emerged with respect
to gender distribution [X2

(1) = 2.20; p = 0.13]. The results of
the preliminary analysis indicated that those who remained in
the study at final time-point differed on age, trait-anxiety, global
distress, and positive affect, compared to those who dropped
out. Remainers were older [F(1, 307) = 18.65; p < 0.001; M
age = 29.63; SD = 9.27; M age = 23.36; SD = 6.23. respectively],
had lower levels of trait-anxiety [F(1, 294) = 5.49; p < 0.05;
M = 46.05; SD = 10.96; M = 50.47; SD = 10.05, respectively], lower
levels of global distress [F(1, 300) = 4.34; p < 0.05; M = 17.13;
SD = 6.08; M = 19.30; SD = 6.37, respectively], and lower levels of
positive affect [F(1, 300) = 5.07; p < 0.05; M = 28.77; SD = 6.62;
M = 31.32; SD = 6.91, respectively], than those who dropped
out. No significant differences between remainers and dropouts
emerged with respect to perceived stress (measured with either
DT or PSS), state-anxiety, and negative affect.

Changes in Perceived Stress, Subjective
Well-Being, Global Distress and Anxiety
Table 1 illustrates the results of the 2 × 2 mixed-design factorial
ANOVA, means and standard deviations for all the constructs
under examination in pre- and post-intervention, for both
conditions. Findings showed a statistically significant effect of the
interaction between time and condition in participants’ distress
and perceived stress both measured via DT and with PSS, in the

expected direction: participants in the experimental condition
had a reduction in perceived stress compared to participants
in the control condition. Findings of the 2 × 2 mixed-design
factorial ANOVA showed statistically significant effects of the
interaction between time and condition in participants’ trait-
anxiety, state-anxiety, and global distress, which were also in the
expected direction: participants in the experimental condition
had a reduction in trait-anxiety, state-anxiety and global distress,
compared to participants in the control condition. Finally,
findings of the 2 × 2 mixed-design factorial ANOVA also showed
statistically significant effects of the interaction between time and
condition in participants’ negative affect and positive affect which
were in the expected direction: participants in the experimental
condition had a reduction in negative affect and an increment in
positive affect compared to participants in the control condition.

DISCUSSION

In this study, we evaluated an innovative, neuroscientific based
mind-body intervention named the brain wave modulation
technique (BWM-T). The BWM-T has several advantages over

TABLE 1 | Means (standard deviations) of the key variables of the study for both
conditions (Experimental vs. Control) and time (Pre vs. Post-Intervention).

Intervention
group

Control
group

Interaction effect
time x group

(F-value)

M SD M SD F df η2

Distress

Pre 6.87 2.0 6.61 1.98 36.37*** 1; 264 .12

Post 4.90 2.25 6.27 2.23

Perceived
stress

Pre 23.27 6.12 22.65 6.49 15.93*** 1; 261 .05

Post 19.51 6.40 21.40 6.58

S-Anxiety

Pre 49.76 12.83 47.23 12.26 22.01*** 1; 255 .08

Post 42.97 12.11 47.65 12.80

T-Anxiety

Pre 47.34 11.31 45.74 10.43 7.47** 1; 256 .03

Post 45.06 10.63 45.55 11.41

Global
distress

Pre 17.50 6.23 17.31 6.08 17.07*** 1; 260 .06

Post 14.17 6.63 16.93 6.53

Negative
affect

Pre 30.44 7.13 29.71 6.91 30.59*** 1; 260 .10

Post 24.99 7.04 28.30 7.20

Positive
affect

Pre 28.86 6.66 29.41 6.78 7.79** 1; 260 .02

Post 31.72 6.61 30.67 6.96

**p < 0.01; ***p < 0.001.
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traditional mind-body interventions. For example, it is a low-
cost, sustainable, and reproducible procedure that can be
performed in minutes; no special premises or specific equipment
are required; it applies to both individuals and groups; it takes
just one clinical psychologist, which simplifies scheduling; and,
once learned, individuals can perform it autonomously at home
(Cozzolino et al., 2020a,b). The study’s findings support our
hypothesis that participants who attended a 4 weeks BMW-T
intervention, administered online, would show a reduction in
the perception of stress, state-trait anxiety, global distress, and
negative affect, as well as an increase in positive affect, compared
with controls, who watched videos that gave suggestions on
how to reduce stress. These findings are in line with previous
studies, which have suggested the effectiveness of mind-body
therapies in reducing stress (Deckro et al., 2002; Hagen and
Nayar, 2014; Gallego et al., 2016; Lolla, 2018; Zhang et al., 2018).
Our intervention also had clinical relevance because the high
mean scores for state anxiety, found in all participants before
the intervention, fell into the nonclinical range for adults in the
experimental participants after the intervention. Interestingly,
the mean scores for trait anxiety also decreased in this group.
This is likely due to the fact that the technique we used in our
intervention promotes rebalancing of the states of physiological
activation and relaxation, which are often impaired in subjects
who show high trait anxiety (Murata et al., 2004; Desai et al.,
2015; Lee et al., 2015; Das, 2019; Cozzolino et al., 2020a,b).
The BWM-T modulates brain waves from fast and intensive
to slower and larger waves that are typical of relaxation and
deep sleep (Cozzolino and Celia, 2016; Rocco et al., 2018;
Celia and Cozzolino, 2021). Moreover, since the effects were
obtained through an online administration of the technique,
our findings confirm and expand on previous research that
investigated the effects of a face-to-face BWM-T intervention
(Cozzolino et al., 2020a,b). We acknowledge that the present
study has limitations. First, the sample size was limited. Second,
the study included only students and the vast majority of them
were girls, therefore caution should be made in the interpretation
of the results. It would be interesting to replicate this study in a
larger sample size, with different target populations and with a
sample more balanced in terms of gender distribution. Moreover,
we did not take into account history and local history effects
since the experiment was carried out during the COVID-19
pandemic in Italy.

CONCLUSION

Traditional interventions for stress and anxiety often rely more
heavily on relational aspects and are therefore less suited for use

remotely in emergency situations such as the pandemic. This
is a particularly important advantage of the BWM-T, because
managing the long-term psychological impact of COVID-19
pandemic requires effective evidence-based therapies that can
also be favorably administered online for those who will continue
to have difficulties accessing face-to-face mental health services.
Further research should explore the sustainability of the effects of
the BWM-T over time and in different categories of individuals
across all age ranges, from children to the elderly.

DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

ETHICS STATEMENT

Ethical review and approval was not required for the study on
human participants in accordance with the local legislation and
institutional requirements. The patients/participants provided
their written informed consent to participate in this study.

AUTHOR CONTRIBUTIONS

MC and GC made the greatest contribution to the manuscript,
designing the research, drafting the work, and contributing to all
the steps of the work. LG conducted the statistical analyses. PL
revised the manuscript and monitored all the process providing
scientific and theoretical contribution. All authors approved the
final version of the manuscript and agreed to be accountable for
all aspects of the work in ensuring that questions related to the
accuracy or integrity of any part of the work are appropriately
investigated and resolved.

FUNDING

The present study was funded by the University of Foggia
(TASSE_TFA_SOSTEGNO_18/19_LIMONE).

SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fpsyg.
2021.635877/full#supplementary-material

REFERENCES
Alivernini, F., Cavicchiolo, E., Girelli, L., Lucidi, F., Biasi, V., Leone, L., et al.

(2019). Relationships between sociocultural factors (gender, immigrant and
socioeconomic background), peer relatedness and positive affect in adolescents.
J. Adolesc. 76, 99–108. doi: 10.1016/j.adolescence.2019.08.011

American Academy of Pediatrics (2016). Mind-body therapies in children and
youth. Pediatrics 138:e20161896. doi: 10.1542/peds.2016-1896

Araújo, F. J., de, O., de Lima, L. S. A., Cidade, P. I. M., Nobre, C. B., and
Neto, M. L. R. (2020). Impact Of Sars-Cov-2 and its reverberation in global
higher education and mental health. Psychiatr. Res. 288:112977. doi: 10.1016/j.
psychres.2020.112977

Frontiers in Psychology | www.frontiersin.org 6 May 2021 | Volume 12 | Article 635877

https://www.frontiersin.org/articles/10.3389/fpsyg.2021.635877/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpsyg.2021.635877/full#supplementary-material
https://doi.org/10.1016/j.adolescence.2019.08.011
https://doi.org/10.1542/peds.2016-1896
https://doi.org/10.1016/j.psychres.2020.112977
https://doi.org/10.1016/j.psychres.2020.112977
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-12-635877 May 12, 2021 Time: 17:47 # 7

Cozzolino et al. Effects of BWM-T on Stress, Anxiety, Affect

Asmundson, G. J. G., and Taylor, S. (2020). How health anxiety influences
responses to viral outbreaks like COVID-19: What all decision-makers, health
authorities, and health care professionals need to know. J. Anxiety Disord.
71:102211. doi: 10.1016/j.janxdis.2020.102211

Atkinson, D., Iannotti, S., Cozzolino, M., Castiglione, S., Cicatelli, A., Vyas, B., et al.
(2010). A new bioinformatics paradigm for the theory, research, and practice of
therapeutic hypnosis.Am. J. Clin. Hypn. 53, 27–46. doi: 10.1080/00029157.2010.
10401745

Battuello, M., Roma, P., and Celia, G. (2012). Group psychotherapy for HIV
patients. A different approach. Retrovirology 9:P92. doi: 10.1186/1742-4690-9-
S1-P92

Berryhill, M. B., Culmer, N., Williams, N., Halli-Tierney, A., Betancourt,
A., Roberts, H., et al. (2019). Videoconferencing psychotherapy and
depression: a systematic review. Telemed. E Health 25, 435–446.
doi: 10.1089/tmj.2018.0058

Birdee, G. S., Yeh, G. Y., Wayne, P. M., Phillips, R. S., Davis, R. B., and Gardiner, P.
(2009). Clinical applications of yoga for the pediatric population: a systematic
review. Acad. Pediatr. 9, 212–220.e1-9. doi: 10.1016/j.acap.2009.04.002

Cao, W., Fang, Z., Hou, G., Han, M., Xu, X., Dong, J., et al. (2020). The
psychological impact of the COVID-19 epidemic on college students in China.
Psychiatr. Res. 287:112934. doi: 10.1016/j.psychres.2020.112934

Celia, G. (2020). Les styles narratifs du groupe comme indicateurs de changement.
Rev. Psychother. Psychanal. Groupe 74:157. doi: 10.3917/rppg.074.0157

Celia, G., and Cozzolino, M., (2021). Research in psychosocial genomics: a
new perspective of genes modulation in response to psychological and social
experiences. Eur. J. Mol. Clin. Med. 8.

Cohen, S., Kamarck, T., and Mermelstein, R. (1983). A global measure of perceived
stress. J. Health Soc. Behav. 24, 385–396. doi: 10.2307/2136404

Covid-19 – Numero verde di supporto psicologico 800.833.833 (2021).
Nuovo Coronavirus. Available online at: http://www.salute.gov.it/portale/
nuovocoronavirus/dettaglioContenutiNuovoCoronavirus.jsp?lingua=
italiano&id=5395&area=nuovoCoronavirus&menu=vuoto (accessed May
29, 2020)

Cozzolino, M., and Celia, G. (2016). The neuroscientific evolution of Ericksonian
approach as a metamodel of healing. Int. J. Psychosoc. Cult. Genomics Conscious.
Health Res. 2, 31–41.

Cozzolino, M., Cicatelli, A., Fortino, V., Guarino, F., Tagliaferri, R., Castiglione, S.,
et al. (2015). The mind-body healing experience (MHE) is associated with gene
expression in human leukocytes. Int. J. Phys. Soc. Sci. 5, 361–374.

Cozzolino, M., Cocco, S., Piezzo, M., Celia, G., Costantini, S., Abate, V., et al.
(2021a). A psychosocial genomics pilot study in oncology for verifying clinical,
inflammatory and psychological effects of mind-body transformations-therapy
(MBT-T) in breast cancer patients: preliminary results. J. Clin. Med. 10:136.
doi: 10.3390/jcm10010136

Cozzolino, M., Guarino, F., Castiglione, S., Cicatelli, A., and Celia, G. (2018). Pilot
study on epigenetic response to a mind-body treatment. Transl. Med. UniSa. 17,
40–44.

Cozzolino, M., Girelli, L., Vivo, D. R., Limone, P., and Celia, G. (2020a). A
mind–body intervention for stress reduction as an adjunct to an information
session on stress management in university students. Brain Behav. 10:e01651.
doi: 10.1002/brb3.1651

Cozzolino, M., Tagliaferri, R., Castiglione, S., Fortino, V., Cicatelli, A., Guarino, F.,
et al. (2014). The creative psychosocial and cultural genomic healing experience:
a new top-down epigenomic psychotherapeutic protocol. Int. J. Psychosoc. Cult.
Genomics Conscious. Health Res. 1, 18–26.

Cozzolino, M., Vivo, D. R., Girelli, L., Limone, P., and Celia, G. (2020b).
The evaluation of a mind-body intervention (MBT-T) for stress reduction
in academic settings: a pilot study. Behav. Sci. 10:124. doi: 10.3390/BS100
80124

Cozzolino, M., Vivo, D. R., and Celia, G. (2021b). School-based mind-body
interventions: a research review. Hum. Arenas. doi: 10.1007/s42087-020-
00163-1

Das, T. (2019). Consciousness Created by Brain Waves. J. Health Sci. 7:40. doi:
10.17265/2328-7136/2019.01.002

Deckro, G. R., Ballinger, K. M., Hoyt, M., Wilcher, M., Dusek, J., Myers, P., et al.
(2002). The evaluation of a mind/body intervention to reduce psychological
distress and perceived stress in college students. J. Am. Coll. Health Assoc. 50,
281–287. doi: 10.1080/07448480209603446

Desai, R., Tailor, A., and Bhatt, T. (2015). Effects of yoga on brain waves and
structural activation: a review. Complement. Ther. Clin. Pract. 21, 112–118.
doi: 10.1016/J.CTCP.2015.02.002

Dobkin, R. D., Rubino, J. T., Allen, L. A., Friedman, J., Gara, M. A., Mark, M. H.,
et al. (2012). Predictors of treatment response to cognitive-behavioral therapy
for depression in Parkinson’s disease. J. Consul. Clin. Psychol. 80, 694–699.
doi: 10.1037/a0027695

Fernandez, I., and Faretta, E. (2007). Eye movement desensitization and
reprocessing in the treatment of panic disorder with agoraphobia. Clin. Case
Stud. 6, 44–63. doi: 10.1177/1534650105277220

Galea, S., Merchant, R. M., and Lurie, N. (2020). The mental health consequences
of COVID-19 and physical distancing: the need for prevention and early
intervention. JAMA Int. Med. 180, 817–818. doi: 10.1001/jamainternmed.2020.
1562

Gallego, J., Aguilar-Parra, J. M., Cangas, A. J., Rosado, A., and Langer, ÁI. (2016).
Efecto de intervenciones mente/cuerpo sobre los niveles de ansiedad, estrés
y depresión en futuros docentes de edu. Revista Psicodidactica 21, 87–101.
doi: 10.1387/RevPsicodidact.13256

Girelli, L., Alivernini, A., Salvatore, S., Cozzolino, S., Sibilio, M., and Lucidi,
F. (2018). Coping with the first exams: motivation, autonomy support
and perceived control predict the performance of first-year university
students. J. Educ. Cult. Psychol. Stud. 18, 165–185. doi: 10.7358/ecps-2018-
018-gire

Girelli, L., Cavicchiolo, E., Lucidi, F., Cozzolino, M., Alivernini, F., and Manganelli,
S. (2019). Psychometric properties and validity of a brief scale measuring basic
psychological needs satisfaction in adolescents. J. Educ., Cult. Psychol. Stud.
2019, 215–229. doi: 10.7358/ecps-2019-020-gire

Hagen, I., and Nayar, U. S. (2014). Yoga for children and young people’s mental
health and well-being: research review and reflections on the mental health
potentials of yoga. Front. Psychiatr. 5:35. doi: 10.3389/fpsyt.2014.00035

Hirai, T. (1975). Zen meditation Therapy. Tokyo: Japan Publications.
Hirai, T., Nomura, H., and Sekino, T. (1969). A discussion of the

neurophysiological basis of disturbances in consciousness: a case
report in the pons tumor. Psychiatr. Clin. Neurosci. 23, 217–226.
doi: 10.1111/j.1440-1819.1969.tb01449.x

Hirai, T., Takano, R., and Uchinuma, Y. (1968). An electroencephalographic study
on the development of nocturnal sleep. Psychiatr. Clin. Neurosci. 22, 157–166.
doi: 10.1111/j.1440-1819.1968.tb01317.x

Jacobsen, P. B., Donovan, K. A., Trask, P. C., Fleishman, S. B., Zabora, J., Baker, F.,
et al. (2005). Screening for psychologic distress in ambulatory cancer patients:
a multicenter evaluation of the distress thermometer. Cancer 103, 1494–1502.
doi: 10.1002/cncr.20940

Kasamatsu, A., and Hirai, T. (1966). An electroencephalographic study on the zen
meditation (Zazen). Psychiatr. Clin. Neurosci. 20, 315–336. doi: 10.1111/j.1440-
1819.1966.tb02646.x

Kasamatsu, A., and Hirai, T. (1973). An electroencephalographic study on the Zen
meditation (Zazen): II. J. Am. Instit. Hypn. 14, 107–114.

Lahmann, C., Gebhardt, M., Sattel, H., Dinkel, A., Pieh, C., and Probst, T.
(2017). A randomized controlled trial on functional relaxation as an adjunct
to psychoeducation for stress. Front. Psychol. 8:1553. doi: 10.3389/fpsyg.2017.
01553

Lee, E. H. (2012). Review of the psychometric evidence of the perceived stress scale.
Asian Nursing Res. 6, 121–127. doi: 10.1016/j.anr.2012.08.004

Lee, J., Kim, J.-K., and Wachholtz, A. (2015). The benefit of heart rate variability
biofeedback and relaxation training in reducing trait anxiety. Korean J. Health
Psychol. 20, 391–405. doi: 10.17315/kjhp.2015.20.2.002

Li, W., Yang, Y., Liu, Z. H., Zhao, Y. J., Zhang, Q., Zhang, L., et al. (2020).
Progression of mental health services during the COVID-19 outbreak in China.
Int. J. Biol. Sci. 16, 1732–1738. doi: 10.7150/ijbs.45120

Lima, C. K. T., Carvalho, P. M., de, M., Lima, I., de, A. A. S., Nunes,
J. V. A., et al. (2020). The emotional impact of Coronavirus 2019-nCoV (new
Coronavirus disease). Psychiatr. Res. 287:112915. doi: 10.1016/j.psychres.2020.
112915

Liu, S., Yang, L., Zhang, C., Xiang, Y. T., Liu, Z., Hu, S., et al. (2020). Online mental
health services in China during the COVID-19 outbreak. Lancet Psychiatry 7,
e17–e18. doi: 10.1016/S2215-0366(20)30077-8

Lloyd, D., and Rossi, E. L. (2008). “Ultradian rhythms from molecules to mind: a
new vision of life,” in Ultradian Rhythms from Molecules to Mind: A New Vision

Frontiers in Psychology | www.frontiersin.org 7 May 2021 | Volume 12 | Article 635877

https://doi.org/10.1016/j.janxdis.2020.102211
https://doi.org/10.1080/00029157.2010.10401745
https://doi.org/10.1080/00029157.2010.10401745
https://doi.org/10.1186/1742-4690-9-S1-P92
https://doi.org/10.1186/1742-4690-9-S1-P92
https://doi.org/10.1089/tmj.2018.0058
https://doi.org/10.1016/j.acap.2009.04.002
https://doi.org/10.1016/j.psychres.2020.112934
https://doi.org/10.3917/rppg.074.0157
https://doi.org/10.2307/2136404
http://www.salute.gov.it/portale/nuovocoronavirus/dettaglioContenutiNuovoCoronavirus.jsp?lingua=italiano&id=5395&area=nuovoCoronavirus&menu=vuoto
http://www.salute.gov.it/portale/nuovocoronavirus/dettaglioContenutiNuovoCoronavirus.jsp?lingua=italiano&id=5395&area=nuovoCoronavirus&menu=vuoto
http://www.salute.gov.it/portale/nuovocoronavirus/dettaglioContenutiNuovoCoronavirus.jsp?lingua=italiano&id=5395&area=nuovoCoronavirus&menu=vuoto
https://doi.org/10.3390/jcm10010136
https://doi.org/10.1002/brb3.1651
https://doi.org/10.3390/BS10080124
https://doi.org/10.3390/BS10080124
https://doi.org/10.1007/s42087-020-00163-1
https://doi.org/10.1007/s42087-020-00163-1
https://doi.org/10.17265/2328-7136/2019.01.002
https://doi.org/10.17265/2328-7136/2019.01.002
https://doi.org/10.1080/07448480209603446
https://doi.org/10.1016/J.CTCP.2015.02.002
https://doi.org/10.1037/a0027695
https://doi.org/10.1177/15346 50105 277220
https://doi.org/10.1001/jamainternmed.2020.1562
https://doi.org/10.1001/jamainternmed.2020.1562
https://doi.org/10.1387/RevPsicodidact.13256
https://doi.org/10.7358/ecps-2018-018-gire
https://doi.org/10.7358/ecps-2018-018-gire
https://doi.org/10.7358/ecps-2019-020-gire
https://doi.org/10.3389/fpsyt.2014.00035
https://doi.org/10.1111/j.1440-1819.1969.tb01449.x
https://doi.org/10.1111/j.1440-1819.1968.tb01317.x
https://doi.org/10.1002/cncr.20940
https://doi.org/10.1111/j.1440-1819.1966.tb02646.x
https://doi.org/10.1111/j.1440-1819.1966.tb02646.x
https://doi.org/10.3389/fpsyg.2017.01553
https://doi.org/10.3389/fpsyg.2017.01553
https://doi.org/10.1016/j.anr.2012.08.004
https://doi.org/10.17315/kjhp.2015.20.2.002
https://doi.org/10.7150/ijbs.45120
https://doi.org/10.1016/j.psychres.2020.112915
https://doi.org/10.1016/j.psychres.2020.112915
https://doi.org/10.1016/S2215-0366(20)30077-8
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-12-635877 May 12, 2021 Time: 17:47 # 8

Cozzolino et al. Effects of BWM-T on Stress, Anxiety, Affect

of Life, eds D. Lloyd and E. L. Rossi (Dordrecht: Springer), doi: 10.1007/978-1-
4020-8352-5

Lolla, A. (2018). Mantras help the general psychological well-being of college
students: a pilot study. J. Relig. Health 57, 110–119. doi: 10.1007/s10943-017-
0371-7

Mohr, D. C., Riper, H., and Schueller, S. M. (2018). A solution-focused research
approach to achieve an implementable revolution in digital mental health.
JAMA Psychiatry 75, 113–114. doi: 10.1001/jamapsychiatry.2017.3838

Mondo, M., Sechi, C., and Cabras, C. (2019). Psychometric evaluation of three
versions of the Italian Perceived Stress Scale. Curr. Psychol. 40, 1884–1892.
doi: 10.1007/s12144-019-0132-8

Muñoz, F. V., and Larkey, L. (2018). The creative psychosocial genomic healing
experience (CPGHE) and gene expression in breast cancer patients: a feasibility
study. Adv. Integr. Med. 5, 9–14. doi: 10.1016/j.aimed.2018.03.001

Murata, T., Takahashi, T., Hamada, T., Omori, M., Kosaka, H., Yoshida, H.,
et al. (2004). Individual trait anxiety levels characterizing the properties of zen
meditation. Neuropsychobiology 50, 189–194. doi: 10.1159/000079113

Niles, H., Mehta, D. H., Corrigan, A. A., Bhasin, M. K., and Denninger, J. W.
(2014). Functional genomics in the study of mind-body therapies. Ochsner J.
14, 681–695.

Palmieri, G., Evans, C., Hansen, V., Brancaleoni, G., Ferrari, S., Porcelli, P., et al.
(2009). Validation of the Italian version of the clinical outcomes in routine
evaluation outcome measure (CORE-OM). Clin. Psychol. Psychother. 16, 444–
449. doi: 10.1002/cpp.646

Pedrabissi, L., and Santinello, M. (1989). Verifica della validità dello STAI forma Y
di Spielberger. [Verification of the validity of the STAI, Form Y, by Spielberger.].
Giunti Organizzazioni Speciali 191–192, 11–14.

Qiu, J., Shen, B., Zhao, M., Wang, Z., Xie, B., and Xu, Y. (2020). A nationwide
survey of psychological distress among Chinese people in the COVID-
19 epidemic: implications and policy recommendations. Gen. Psychiatry
33:e100213. doi: 10.1136/gpsych-2020-100213

Rajkumar, R. P. (2020). COVID-19 and mental health: a review of the existing
literature. Asian J. Psychiatry 52:102066. doi: 10.1016/j.ajp.2020.102066

Research Randomizer. (2020). Random Sampling And Random Assignment Made
Easy! Available online at: https://www.randomizer.org/ (accessed July 6, 2020)

Rocco, D., Pastore, M., Gennaro, A., Salvatore, S., Cozzolino, M., and Scorza,
M. (2018). Beyond verbal behavior: an empirical analysis of speech rates in
psychotherapy sessions. Front. Psychol. 9, 978. doi: 10.3389/fpsyg.2018.00978

Rossi, E. L., Cozzolino, M., Mortimer, J., Atkinson, D., and Rossi, K. L. (2011). A
brief protocol for the Creative Psychosocial Genomic Healing Experience: the
4-Stage Creative Process in therapeutic hypnosis and brief psychotherapy. The
Am. J. Clin. Hypn. 54, 133–152. doi: 10.1080/00029157.2011.605967

Rossi, E., Iannotti, S., Cozzolino, M., Castiglione, S., Cicatelli, A., and Rossi, K.
(2008). A pilot study of positive expectations and focused attention via a new
protocol for optimizing therapeutic hypnosis and psychotherapy assessed with
DNA microarrays: The creative psychosocial genomic healing experience. Sleep
Hypn. 10, 39–44.

Rossi, E. L., Atkinson, D., Iannotti, S., Cozzolino, M., Castiglione, S., Cicatelli,
A., et al. (2010). “The creative psychosocial genomics of human resilience and
resourcefulness,” in Human Resilience and Resourcefulness, eds M. J. Celinski
and K. M. Gow (New York, NY: Nova Science Publishers).

Rossi, E. L., and Rossi, K. L. (2007). What is a suggestion? The neuroscience of
implicit processing heuristics in therapeutic hypnosis and psychotherapy. Am.
J. Clin. Hypn. 49, 267–281. doi: 10.1080/00029157.2007.10524504

Rossi, E. L., Rossi, K. L., Yount, G., Cozzolino, M., and Iannotti, S. (2006). The
bioinformatics of integrative medical insights: proposals for an international
psycho-social and cultural bioinformatics project. Integr. Med. Insights 1, 7–26.
doi: 10.1177/117863370600100002

Rossi, K., Mortimer, J., and Rossi, E. (2013). Mind-body transformations therapy
(MBT-T). A single case study of trauma and rehabilitation. Int. J. Psychosoc.
Genom. Conscious. Health Res. 1, 32–40.

Schriner, C. (1990). Feel Better Now: 30 Ways to Handle Frustration in Three
Minutes or Less. Fawnskin, CA: Jalmar Press.

Snowden, A., White, C. A., Christie, Z., Murray, E., McGowan, C., and Scott, R.
(2014). The clinical utility of the distress thermometer: a review. Br. J. Nurs. 20,
220–227. doi: 10.12968/bjon.2011.20.4.220

Spielberger, C. D., Gorsuch, R. L., and Lushene, R. (1983). The State-Trait
Personality Inventory STAI-Y, Form Y. Palo Alto, CA: Consulting Psychologists
press.

Terracciano, A., McCrae, R. R., and Costa, P. T. (2003). Factorial and construct
validity of the italian positive and negative affect schedule (PANAS). Eur. J.
Psychol. Assess. 19, 131–141. doi: 10.1038/jid.2014.371

Twigg, E., Barkham, M., Bewick, B. M., Mulhern, B., Connell, J., and Cooper,
M. (2009). The young person’s CORE: development of a brief outcome
measure for young people. Counsell. Psychother. Res. 9, 160–168. doi: 10.1080/
14733140902979722

Twigg, E., and McInnes, B. (2010). YP-CORE User Manual, Version 1.0. Rugby:
CORE System Trust & CORE Information Management Systems Ltd.

Waller, G., Pugh, M., Mulkens, S., Moore, E., Mountford, V. A., Carter,
J., et al. (2020). Cognitive-behavioral therapy in the time of coronavirus:
clinician tips for working with eating disorders via telehealth when face-
to-face meetings are not possible. Int. J. Eating Disord. 53, 1132–1141.
doi: 10.1002/eat.23289

Watson, D., Clark, L. A., and Tellegen, A. (1988). Development and validation of
brief measures of positive and negative affect: the PANAS scales. J. Pers. Soc.
Psychol. 54, 1063–1070. doi: 10.1037/0022-3514.54.6.1063

Wind, T. R., Rijkeboer, M., Andersson, G., and Riper, H. (2020). The COVID-
19 pandemic: the ‘black swan’ for mental health care and a turning point for
e-health. Int. Interv. 20:10037. doi: 10.1016/j.invent.2020.100317

World Health Organization (WHO). (2021). WHO Coronavirus (COVID-19)
Dashboard. Available online at: https://covid19.who.int/ (accessed March 29,
2021).

Xiang, Y.-T., Yang, Y., Li, W., Zhang, L., Zhang, Q., Cheung, T., et al. (2020). Timely
mental health care for the 2019 novel coronavirus outbreak is urgently needed.
Lancet. Psychiatry 7, 228–229. doi: 10.1016/S2215-0366(20)30046-8

Yao, H., Chen, J.-H., and Xu, Y.-F. (2020). Rethinking online mental health services
in China during the COVID-19 epidemic. Asian J. Psychiatry 50:102015. doi:
10.1016/j.ajp.2020.102015

Zhang, J., Qin, S., Zhou, Y., Meng, L., Su, H., Zhang, J., et al. (2018). A randomized
controlled trial of mindfulness-based tai chi chuan for subthreshold depression
adolescents. Neuropsychiatr. Dis. Treat. 14, 2313–2321. doi: 10.2147/NDT.
S173255

Zhou, X., Snoswell, C. L., Harding, L. E., Bambling, M., Edirippulige, S., Bai, X.,
et al. (2020). The role of telehealth in reducing the mental health burden from
COVID-19. Telemed. E Health 26, 377–379.

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Copyright © 2021 Cozzolino, Celia, Girelli and Limone. This is an open-access article
distributed under the terms of the Creative Commons Attribution License (CC BY).
The use, distribution or reproduction in other forums is permitted, provided the
original author(s) and the copyright owner(s) are credited and that the original
publication in this journal is cited, in accordance with accepted academic practice. No
use, distribution or reproduction is permitted which does not comply with these terms.

Frontiers in Psychology | www.frontiersin.org 8 May 2021 | Volume 12 | Article 635877

https://doi.org/10.1007/978-1-4020-8352-5
https://doi.org/10.1007/978-1-4020-8352-5
https://doi.org/10.1007/s10943-017-0371-7
https://doi.org/10.1007/s10943-017-0371-7
https://doi.org/10.1001/jamapsychiatry.2017.3838
https://doi.org/10.1007/s12144-019-0132-8
https://doi.org/10.1016/j.aimed.2018.03.001
https://doi.org/10.1159/000079113
https://doi.org/10.1002/cpp.646
https://doi.org/10.1136/gpsych-2020-100213
https://doi.org/10.1016/j.ajp.2020.102066
https://www.randomizer.org/
https://doi.org/10.3389/fpsyg.2018.00978
https://doi.org/10.1080/00029157.2011.605967
https://doi.org/10.1080/00029157.2007.10524504
https://doi.org/10.1177/117863370600100002
https://doi.org/10.12968/bjon.2011.20.4.220
https://doi.org/10.1038/jid.2014.371
https://doi.org/10.1080/14733140902979722
https://doi.org/10.1080/14733140902979722
https://doi.org/10.1002/eat.23289
https://doi.org/10.1037/0022-3514.54.6.1063
https://doi.org/10.1016/j.invent.2020.100317
https://covid19.who.int/
https://doi.org/10.1016/S2215-0366(20)30046-8
https://doi.org/10.1016/j.ajp.2020.102015
https://doi.org/10.1016/j.ajp.2020.102015
https://doi.org/10.2147/NDT.S173255
https://doi.org/10.2147/NDT.S173255
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles

	Effects of the Brain Wave Modulation Technique Administered Online on Stress, Anxiety, Global Distress, and Affect During the First Wave of the COVID-19 Pandemic: A Randomized Clinical Trial
	Introduction
	Materials and Methods
	Sample
	Measures
	Design

	Intervention
	Analysis

	Results
	Preliminary Descriptive and Attrition Analyses
	Changes in Perceived Stress, Subjective Well-Being, Global Distress and Anxiety

	Discussion
	Conclusion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Funding
	Supplementary Material
	References


