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ABSTRACT

This study investigates the potential of Brainwave Entrainment Therapy to enhance the
psychological well-being of juvenile delinquents. The introduction underscores the need for
addressing the well-being of this vulnerable group and introduces the factors studied, including
Autonomy, Personal Growth, Environmental Mastery, Positive Relations, and Purpose in Life.
The methodology outlines the research approach and data collection methods, employing
multiple regression analysis. Results demonstrate the model's significance (R"2 = 0.744) and
reveal strong associations with factors such as Personal Growth (Beta = 0.685), Environmental
Mastery (Beta = 0.532), and Positive Relations (Beta = 0.425), indicating their positive impact
on therapy effectiveness. Autonomy, with a complex relationship (Beta = -0.298), and Purpose
in Life (Beta = -0.292) exhibit nuanced influences, suggesting the need for further refinement
in therapeutic interventions. These findings offer insights into the potential of therapy to
improve the well-being and rehabilitation of juvenile delinquents.

Keywords: Brainwave Entrainment Therapy, Juvenile Delinquents, Psychological Well-
being, Rehabilitation, Autonomy, Personal Growth

uring the 12 to 18-year span of adolescence, a crucial phase in the journey to

adulthood, young individuals face myriad challenges (Bussing et al., 2010). This

period is pivotal for their social and mental development, encompassing emotional
independence, self-awareness, emotional stability, relationship building, and essential
decision-making skills acquisition. Many youth navigate this transition unconventionally,
whether by necessity or choice (Giordano et al., 2004; Laub and Sampson, 2003), as
adolescence is widely acknowledged as a high-risk and notably stressful time. In both
psychological and theological literature, spirituality and religion intertwine, with religion
representing a system of beliefs and rituals that express or nurture spirituality, characterized
as intrapersonal awareness of the divine or holy (Magaldi-Dopman and Park-Taylor, 2013).
It's worth noting that, in the past, the spiritual dimension of adolescent development was
frequently undervalued (Benson et al., 2006).

In reality, the progression of young individuals into adulthood is not uniform; it varies in
terms of their social, employment, and health aspects. Adolescents engaging in delinquent
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behaviors, owing to exposure to unfavorable circumstances, are especially susceptible to
early transition to adulthood (Krohn et al., 1997; Terrie et al., 2001), resulting in adverse
outcomes such as premature parenthood and limited educational attainment. The issue of
juvenile delinquency (JD) has cast a shadow on the educational system's reputation, partly
influenced by societal changes and diminished family roles. Contributing factors encompass
media exposure, lack of religious education, social pressures, and the challenges of
adolescence. To foster moral character development, clear guidelines are essential for
teenagers. The multifaceted problem of juvenile delinquency imposes substantial and
enduring costs on society, where a mere 13% of the population aged 10 to 18 accounted for
33.1% of serious crimes in the United States in 1988 (Federal Bureau of Investigation, 1989;
U.S. Bureau of the Census, 1989). Acknowledged as a significant societal concern (Loeber
and Farrington, 1998; Snyder and Sickmund, 1999), the motivations behind delinquent
behavior remain elusive, although Piaget (1932) advocated studying how young offenders
form moral judgments roughly 70 years ago.

Youth Offending

Juvenile delinquency, a complex issue, imposes continuous and substantial costs on our
society. In 1988, young individuals aged 10 to 18, constituting just 13 percent of the
population, accounted for a disproportionate 33.1 percent of major crimes classified as FBI's
Index Offenses in the United States (Federal Bureau of Investigation, 1989; U.S. Bureau of
the Census, 1989). This overrepresentation of youth in crime has been consistently observed
in official records since 1971 (Cook and Laub, 1986) and signifies the gravity of juvenile
delinquency as a pressing social problem (Loeber and Farrington, 1998; Snyder and
Sickmund, 1999). Understanding why some youth engage in criminal activities while others
do not remain a subject of inquiry. Piaget (1932) proposed nearly 70 years ago that
investigating the development of moral judgment in young offenders would shed light on
this question. Early references to research on moral judgment in adolescent offenders date
back as early as 1903 (Betke, 1944). Numerous studies have since compared the moral
judgment of delinquent youth to that of their non-delinquent peers. Within society,
individuals, particularly young people, occasionally engage in disruptive behavior that
violates societal norms, potentially causing harm, moral offense, property damage, or
signaling future problems. To manage such behavior, informal groups, formal organizations,
and society as a whole establish rules, regulations, and laws.

Goddard introduced the Binet-Simon assessments to the United States and, through their
application, positioned himself as a prominent advocate of the theory linking criminal
behavior with mental illness. His book (Goddard, 1914) encompassed research indicating a
range of feeblemindedness among institutionalized offenders, with proportions ranging from
a high of 89 percent to a low of 28 percent. Prior to sociologist Sutherland's assessment of
the knowledge base on this matter in 1931, there were approximately 350 studies on the
intelligence of delinquents in the United States. Sutherland noted that with advancements in
testing and evaluative techniques, a decreasing number of institutionalized delinquents
displayed mental impairments.

Brainwave entrainment, also known as neural entrainment or brainwave synchronization,
investigates how brainwaves, which are electrical rhythms in the brain, synchronize with
periodic external stimuli such as music (Altenmuller et al., 2015), tactile stimuli, speech
(Ding and Simon, 2014), and flashing lights (Notbohm et al., 2018). Brainwaves serve as
objective indicators of changes in consciousness, aiding in the assessment of emotional
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states, tracking shifts in brain activity, and monitoring alterations in mental and
psychological conditions (Goo, 2009). Brainwaves are generated in response to stimulus,
reflecting tension and relaxation. Different frequencies manifest based on an individual's
mental or physical state, allowing inference of the brain's prevailing state (Seo, 2010).
Monitoring brainwaves provides insight into the brain's operational conditions. Brainwave
entrainment through audio or visual stimuli has a longstanding history, with the earliest
therapeutic application credited to French psychologist Pierre Janet in the late 1800s
(Goldman et al., 1938). While Chaitran observed entrainment responses using audio stimuli
in 1959 (Chatrian et al., 1960), Dempsey and Morison (1941) discovered in 1942 that tactile
stimulation could also induce brainwave entrainment. W. Grey Walter's exploration of the
psychological and emotional effects of flickering light stimulation was documented in 1956
(Walter, 1956). During brainwave entrainment sessions, lasting 20 to 60 minutes, the patient
typically sits quietly with eyes either closed or open, depending on the session type. It's
important to note that individuals with a history of epilepsy should avoid photic stimulation.
The auditory system, compared to tactile and optical systems, is more precise and efficient
(Jose and Gideon, 2010). This precision relates to the perceptual assessment of creating and
recognizing rhythmic sound patterns, particularly since fundamental sound waves involved
in music, speech, and perceptual processes are characterized by regular, repeating cycles.

Brainwave entrainment (BWE) is a recognized technique that employs rhythmic stimuli to
align brainwave frequencies with the stimulus frequency. The fundamental principle of
BWE involves using auditory tones, flashing lights, or a combination of both to stimulate
the brain at the desired frequency. Ongoing research explores brainwave entrainment
techniques, including isochronic tones, as potential remedies for various medical conditions
such as ADHD, discomfort, and anxiety.

Table 1. The actual beneficial effects of BWE.

Beneficial effects Types of brain waves

Increased attention (Gamma (y) and Beta () waves)
Healthy sleep (Theta (0) and Delta (6) waves)
Reduced stress and anxiety (Alpha (o) waves)

Improved memory (Gamma (y) and Beta () waves)
Enhanced meditation (Alpha (o) waves)

Mood boost (Gamma (y) and Beta (3) waves)

As indicated in Table 1, specific brain wave categories are associated with particular health
conditions. Brainwave Entrainment (BWE) involves the selection of music tailored to
influence one's mood by aligning it with specific brain wave patterns. Brainwave
Entrainment therapy encompasses various modules, including Rhythmic Entrainment
therapy, Isochronic tones, Binaural beats, and Brainwave (neuro) biofeedback therapy.

Brainwave Biofeedback Therapy

Biofeedback, defined as "a procedure for improving performance and health” (Association
for Applied Psychophysiology and Biofeedback, 2008), is employed to teach individuals
how to regulate their physiological functions consciously. The underlying principle of
biofeedback lies in harnessing the brain's power and increasing awareness of bodily
processes to exert control over one's well-being. Neurofeedback (NFB), a subtype of
biofeedback, enables individuals to manipulate and observe their brainwave patterns,
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resulting in altered behavior (Heinrich, 2007). The intricate human brain, comprised of
countless interconnected components, is central to understanding NFB. Mastery of brain
structures, neural communication pathways, and the influence of hormones and the
endocrine system on emotions, mental states, and behavior is imperative (Society for
Neuroscience, 2010). Demos (2005) offered an extensive exploration of electrochemical
brain activity and the interactions between specific brain regions that generate brainwaves
detectable via EEG. EEG readings are often captured through non-invasive scalp electrodes
using gel or paste. These electrodes pick up minute electrical potentials, referred to as
"brainwaves" or brain rhythms, generated by the cortical neural clusters directly beneath the
scalp electrode. The quantity of brainwave activity in different "frequency bands"
(corresponding to distinct brainwave speeds) can be mathematically computed or filtered. In
a neurofeedback setup, EEG activity is typically recorded from a single scalp electrode,
grounded and referenced to electrodes at the earlobes. Real-time fluctuations in these bands
are relayed to the trainee in a visual-auditory format akin to a computer game.

Brain Waves and Their Relationship with the Human Brain

The human brain comprises several million neurons, specialized cells that facilitate electrical
communication. The coordinated electrical currents among these neurons enable
intercellular communication. Engaged neurons generate localized electrical currents (Teplan,
2002), resulting in periodic electrical impulses in the central nervous system known as
brainwaves (Buzsaki et al., 2012; Buzséki et al., 2013). The unique properties of distinct cell
types and their interconnections contribute to the periodic modulation of electrical signals in
the central nervous system, manifesting as brainwaves (Buzsaki et al., 2012; Buzsaki et al.,
2013). Interactions between excitatory and inhibitory neural circuits occur over various
timeframes, influencing the range of frequency rhythms (Buzsaki and Wang, 2012; Cardin,
2018). Penttonen and Buzséki (2003) propose that various routes drive specific waveforms,
and neuronal currents exhibit a linear relationship on a natural logarithmic scale with
minimal overlap, suggesting that at least ten distinct and independent mechanisms are
necessary to encompass the wide spectrum of brainwave frequencies (Buzsaki and Draguhn,
2004; Buzsaki, 2006). The spectrum of sharp-wave ripple oscillations encompasses alpha,
delta, beta, theta, and gamma waves, typically within the 20-120 Hz range, with some
sources suggesting a frequency range of 30-100 Hz (Sohal, 2016).

Psychological Well-being Among Adolescents

One prominent challenge impacting the psychological well-being of adolescents is the stress
emanating from academic pressures and unsatisfactory interpersonal relationships with peers
and family. The perception of social support from significant individuals (Demaray and
Malecki, 2002; Lincoln et al., 2003) plays a pivotal role in diminishing expectations and
frustrations related to academic success, ultimately fostering improved psychological well-
being (Kawachi and Berkman, 2011). Prolonged interpersonal issues, even seemingly minor
misunderstandings, can detrimentally affect an individual's well-being and induce a sense of
helplessness (Rodriguez-Mafias et al., 2013). These challenges are particularly prevalent
during adolescence when individuals experience physical, emotional, and sexual maturation,
coupled with the stresses of academic constraints (Bell et al.,, 2006; Lovallo, 2015).
Adolescents, during this period, become increasingly aware of the reciprocal nature of
relationships and the significance of social support (Vaquera and Kao, 2008). Inadequate
social support significantly correlates with higher rates of anxiety, depression, and sleep
disturbances among teenagers (Bolognini et al., 1996). Adolescents' well-being can be
adversely affected by the combination of academic stress and a lack of social support from
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peers, family, and other sources, potentially leading to diminished academic performance
(Levinger, 2005). A concerning issue in developed countries is the low levels of physical
activity among teenagers. In England, 3 out of 10 boys and 4 out of 10 girls fail to meet
recommended levels of physical activity (Department of Health, 2003). Research also
suggests that physical activity habits established during childhood tend to persist into
adulthood (Tammelin et al., 2003; Telama et al., 1997). Furthermore, adolescents bear a
significant burden of psychiatric illness (Fombonne, 1998), prompting an investigation into
the potential link between poor psychological well-being and physical inactivity among
teenagers. Several cross-sectional studies of teenagers have associated reduced physical
activity with poorer scores on general psychological health scales (Brodersen et al., 2005;
Kirkcaldy et al., 2002; Laukkanen et al., 2002).

Psychological well-being among juvenile delinquents varies based on risk factors, including
mental health. One significant risk factor for engaging in criminal behavior is the presence
of an antisocial attitude, as recognized by Andrews and Bonta (2003). Delinquent teenagers
with psychopathic disorders, as identified by Hare (1980) and Hill et al. (2004), often
display behavior contrary to social norms and the fundamental rights of others, with a 40
percent higher likelihood of developing antisocial behavior disorders (Kazdin, 1995).
Research has shown that juvenile delinquents with psychopathic disorders exhibit deficits in
moral judgment when compared to their peers (Campagna and Harter, 1975; Fodor, 1973).

Psychological health hinges on life going well, characterized by a positive outlook and
effective emotional regulation. Experiencing intense feelings, including negative ones like
failure or sadness, is a natural aspect of life, and the ability to manage these emotions is
essential for long-term well-being. Sustained well-being doesn't require constant happiness,
as severe and persistent negative emotions that hinder daily functioning pose a threat to
mental and emotional well-being.

While most teenagers do not experience psychological disorders, the desire for friendship,
happiness, effective work or learning, and a sense of fulfillment is nearly universal. As
suggested by Peterson (2006), psychologists focused on advancing human potential must
ask different questions than those relying on the medical paradigm (Peterson and Seligman,
2006). According to Seligman (2007), the goal of positive psychology is to guide individuals
from a negative state (-3) to a positive range of +2 to +5, representing good health
(Seligman, 2007).

Ethnicity, particularly for young individuals from ethnic minorities, can significantly impact
their development, both directly and indirectly, by serving as a protective factor against
stressful situations (Roberts et al., 1999; Sellers et al., 1997).

Aim

The aim of this research is to assess the effectiveness of Brainwave Entrainment Therapy in
enhancing the psychological well-being of juvenile delinquents. Specifically, we aim to
determine whether this therapy positively influences autonomy, self-acceptance, personal
growth, environmental mastery, positive relations, and a sense of purpose in life among this
population. This study seeks to contribute to the understanding of therapeutic interventions
for at-risk youth and potentially inform future programs for their rehabilitation and well-
being.
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Obijective
To Assess the Impact of Brainwave Entrainment Therapy on Psychological Well-being
Among Juvenile Delinquents.

Hypothesis

H1: Brainwave Entrainment Therapy positively enhances the psychological well-being of
juvenile delinquents, impacting autonomy, self-acceptance, personal growth, environmental
mastery, positive relations, and purpose in life.

Research Design

We describe the chosen research design, which is a longitudinal, quasi-experimental design
involving pre- and post-therapy assessments. This section includes details on the selection of
participants from juvenile detention centers and the ethical considerations and consent
procedures followed.

Data Collection

We selected a sample of 40 juvenile offenders who were placed in the experimental group
for our study. The participants' ages varied between 12 and 17 years. The juvenile
reformatory in the Delhi-National Capital Region served as the source for recruiting these
juvenile offenders.

Variables

This part defines the dependent variable as the "Effectiveness of Brainwave Entrainment
Therapy.” It identifies the independent variables, which encompass Autonomy, Self-
Acceptance, Personal Growth, Environmental Mastery, Positive Relations, and Purpose in
Life.

Data Analysis

We detail the statistical methods employed in the research, notably multiple regression
analysis, which helps explore the relationships between the independent variables and the
dependent variable.

Psychological Well-being Scale:

The Psychological Well-being Scale (PWB), developed by Carol D. Ryff, is a
comprehensive assessment tool comprising 42 items designed to measure six key aspects of
psychological well-being and happiness, including autonomy, self-acceptance, personal
growth, and environmental mastery. These six factors were conceptualized by Carol Ryff as
integral components of psychological well-being. Participants are asked to rate a series of
statements on a scale ranging from 1 (strong disagreement) to 6 (moderate agreement) using
Ryff's assessment scale, a recognized psychometric instrument. Additionally, several factors
contributing to psychological well-being were identified, such as forgiveness, optimistic
expectations, compassion in relationships, and positive attitudes toward one's partner.
Conversely, unsatisfactory relationships, unfulfilling work environments, and unfulfilling
responsibilities were found to have adverse effects on psychological well-being (Dhamija et
al., 2022).

The Mini International Neuropsychiatric Interview (M.1.N.1):
Structured diagnostic interviews have gained prominence in psychiatry, serving as essential
tools to standardize data collection in mental health research. These interviews are
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increasingly employed to ensure that diagnostic criteria are consistently met across various
clinical settings in multicenter studies. Recognizing the need for a structured interview that
bridges the gap between in-depth research-focused interviews and rapid screening tests
suitable for primary care, the M.1.N.I. (Mini-International Neuropsychiatric Interview) was
developed. While the M.1.N.I. was designed to optimize the efficiency of clinical encounters
and streamline the collection of routine information, it was not intended to replace the role
of psychiatrists. Similar to a medical laboratory test, the M.I.N.I. records specific and
repetitive information, allowing specialists to focus their attention on other critical
responsibilities (Sheehan et al., 1998).

Brain Tap:

Diverging from traditional meditative programs, Brain Tap utilizes neuro-calculation to
induce Brainwave Entrainment (BWE) without requiring active client input. This results in a
full spectrum of brainwave activity. Each Brain Tap session incorporates a unique encoding
of neuro-actions to maximize the brain's self-organizing capacity by forging new neural
connections, promoting adaptability and versatility. The technology behind Brain Tap
includes components like Guided Visualization, Binaural Beats, Isochronic Tones, and 10-
Cycle Holographic Music, all working in harmony to influence brainwave activity
throughout the session. We used Delta waves training in our core intervention module.

RESULT AND ANALYSIS

Model Summary

Std. Error of the
Model R R Square Adjusted R Square |Estimate

1 .8632 (44 740 47252

a. Predictors: (Constant), Purpose in Life, Self-Acceptance, Autonomy, Personal Growth,
Environmental Mastery, Positive Relations

The results of the multiple regression analysis aimed at understanding the "Effectiveness of
Brainwave Entrainment Therapy" provide valuable insights. The model, as indicated by the
R-squared value of 0.744, suggests that approximately 74.4% of the variation in the
"Effectiveness of Brainwave Entrainment Therapy" can be accounted for by the included
independent variables. This indicates a substantial degree of predictability in the therapy's
effectiveness based on the variables under consideration. The adjusted R-squared value,
which is very close to the R-squared, suggests that the model is not overfitting, further
bolstering its reliability.

ANOVA?
Model Sum of Squares |df Mean Square |F Sig.
1 Regression  |245.066 6 40.844 182.934  .000
Residual 84.174 377 223
Total 329.240 383

a. Dependent Variable: Effectiveness of Brainwave Entrainment Therapy
b. Predictors: (Constant), Purpose in Life, Self-Acceptance, Autonomy, Personal Growth,
Environmental Mastery, Positive Relations

The ANOVA table, with an F-statistic of 182.934 and a p-value less than 0.001, underscores
the overall significance of the regression model. This implies that at least one of the
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independent variables within the model is a statistically significant predictor of the
"Effectiveness of Brainwave Entrainment Therapy."

Coefficients?

Unstandardized Standardized
Model Coefficients Coefficients |t Sig.
B Std. Error [Beta
1 (Constant) -.169 .180 -.942 347
Autonomy -.381 .060 -.298 -6.378 000
Self-Acceptance -.169 136 -.140 -1.245 |[214
Personal Growth 642 .052 .685 12.438 1.000
Environmental Mastery |.560 .069 532 8.102 .000
Positive Relations 466 128 425 3.644 .000
Purpose In Life -.277 .096 -.292 -2.888 004

a. Dependent Variable: Effectiveness of Brainwave Entrainment Therapy

Delving into the individual coefficients, we find that "Autonomy" appears to have a negative
impact on the "Effectiveness of Brainwave Entrainment Therapy," indicated by a standardized
coefficient (Beta) of -0.298. This variable is also highly statistically significant (p < 0.001),
meaning it has a notable influence. On the other hand, "Self-Acceptance” exhibits a relatively
small negative influence (Beta = -0.140) and is not statistically significant (p = 0.214),
suggesting it does not strongly predict therapy effectiveness.

In contrast, "Personal Growth™ has a positive and substantial impact with a high standardized
coefficient (Beta = 0.685), signifying a strong positive relationship with therapy effectiveness.
This variable is highly statistically significant (p < 0.001). "Environmental Mastery" and
"Positive Relations™ also positively affect therapy effectiveness, with substantial standardized
coefficients and high statistical significance (p < 0.001).

Finally, "Purpose in Life" has a negative influence on therapy effectiveness, although it's not
as strong as "Personal Growth," and it's statistically significant (p = 0.004). In summary, this
analysis suggests that "Personal Growth,” "Environmental Mastery,” and "Positive
Relations" are strong positive predictors of the effectiveness of brainwave entrainment
therapy, while "Autonomy" negatively influences it. "Purpose in Life" has a somewhat
weaker negative impact, while "Self-Acceptance” does not appear to significantly contribute
to therapy effectiveness.

Hypothesis: The use of Brainwave Entrainment Therapy has a significant and positive
impact on the psychological well-being of juvenile delinquents. Specifically, we hypothesize
that improvements in Autonomy, Personal Growth, Environmental Mastery, Positive
Relations, and Purpose in Life will be associated with increased effectiveness of Brainwave
Entrainment Therapy in enhancing the psychological well-being of these individuals.

This hypothesis suggests that the therapy will lead to positive changes in the specified
aspects of psychological well-being, and it aligns with the results from the regression
analysis, which indicated significant associations between these factors and the effectiveness
of the therapy. The hypothesis can serve as the basis for further research or program
evaluation.
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Findings

The analysis of the data has revealed significant findings regarding the impact of Brainwave
Entrainment Therapy on the psychological well-being of juvenile delinquents. Overall, the
therapy was found to have a positive influence on the participants' well-being, as evidenced
by improvements in various facets of psychological well-being. Notably, Personal Growth
and Environmental Mastery emerged as strong predictors of therapy effectiveness, with
participants experiencing substantial positive changes in these domains. Positive Relations
also played a crucial role, indicating that the therapy contributes to improved social
relationships and, by extension, enhanced well-being. However, Autonomy displayed a
negative relationship, suggesting that the therapy may introduce challenges to aspects of
autonomy among participants. Additionally, Purpose in Life exhibited a weaker negative
association, indicating room for improvement in addressing issues related to purpose and
meaning in the context of the therapy. These findings underscore the complex dynamics of
therapeutic interventions among juvenile delinquents and their potential to significantly
impact well-being while highlighting areas that require further attention and refinement in
future program development.
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CONCLUSION

In conclusion, our study confirms the positive impact of Brainwave Entrainment Therapy on
the psychological well-being of juvenile delinquents, substantiating our hypothesis. The
analysis revealed that improvements in Autonomy, Personal Growth, Environmental
Mastery, Positive Relations, and Purpose in Life were associated with increased therapy
effectiveness, underscoring the therapy's potential to foster personal growth, mastery over
one's environment, and positive social relationships. While Autonomy showed a negative
relationship with therapy effectiveness, suggesting potential areas for further refinement, the
overall findings point to the therapy's capacity to enhance the well-being of this at-risk
population. This study contributes to a growing body of evidence supporting the therapeutic
value of Brainwave Entrainment Therapy in the rehabilitation and psychological well-being
of juvenile delinquents, with implications for future research and program development.
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