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Abstract 

This study investigated whether a 5-day slow deep breathing (SDB) protocol 

(between 4-10 cycles of breath per minute) with extended exhalations, a type of body-

oriented psychotherapy (BOP), impacted short-term (5 days post-intervention), and long-

term (30 days post-intervention) well-being. Additionally, this study examined the impact 

of environment (e.g., individual vs. group) on the efficacy of the SDB protocol. BOP 

utilizes verbal and non-verbal body techniques to enhance self-awareness and foster 

patient communication. Group-based BOP has been shown to be particularly effective at 

promoting self-understanding and interpersonal connection. SDB has been associated 

with positive physiological changes and improved emotional regulation, immune 

function, heart rate variability, stress, anxiety, depression, and overall well-being. To 

assess the impact of (SDB) in individual and group environments, a between-subjects 

study was conducted comprised of 134 participants from multiple countries. Multiple 

aspects of the participants’ well-being were measured, including self-reported anxiety, 

depression, stress, mental and physical quality of life, and sleep. These standardized 

questionnaires were carried out at three different time points: pre-intervention, post-

intervention, and after 30 days. The analysis involved examining the entire participant 

sample independently and comparing the effects within two distinct environments, group 

versus individual. The study's findings revealed that after five consecutive days of a 20-

minute slow deep breathing (SDB) protocol with extended exhalations, perceived states 

of well-being significantly increased across all participants, regardless of the intervention 



   

 

   

 

environment. Furthermore, these results remained significant 30 days post-intervention. 

However, comparing the group to the individual setting did not yield significant results 

for performing better within a particular environment. Substantially higher compliance 

rates in the group setting suggest that social dynamics, including shared experiences and 

support, may enhance commitment to therapeutic practices and, by extension, yield better 

outcomes. Future research should aim to incorporate a broader range of methods, 

participant demographics, and an extended duration of study to fully understand the long-

term effects and potential advantages of somatic interventions in varied settings.
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Chapter I. 

Introduction 

Body-oriented psychotherapies (BOP) are a branch of somatic psychology that 

may use non-verbal body techniques to enhance self-awareness, assist with behavior 

modification, and use insight-driven problem-solving. It has also been shown to 

strengthen communication between the client and therapist regarding their perceptions 

and experiences (Cohen, 2011; Röhricht, 2009). In addition, principles related to all 

psychotherapies also apply to BOP, beginning with a reliable and trustworthy relationship 

between the client and therapist to facilitate improvement in the quality of the patients’ 

lives. Like other forms of psychotherapy, BOPs are a systemized process responsible for 

maintaining high standards for protocols, conduct, and services (Cohen, 2011; Röhricht, 

2009).  

Multiple studies on slow deep breathing (SBD) show positive physiological 

changes such as decreased heart rate, blood pressure, and increased heart rate variability 

(HRV). These markers often simultaneously correspond to psychological responses 

relating to improvements in emotional regulation, immune function, anxiety, depression, 

well-being, resilience, quality of sleep, and more (Busch et al., 2012; Kanchibhotla et al., 

2021; Gerritsen & Band, 2018; Jerath et al., 2006; Lalande et al., 2011; Lin et al., 2014; 

Ma et al., 2017; Magnon et al., 2021; Sepalla et al., 2014; Zaccaro et el., 2018; Zhang et 

al., 2019). Using breathwork, precisely slow deep breathing (SDB), as BOP in an 

individual therapeutic setting, has been widely and successfully applied (Bentley et al., 

2023., Gholamrezaei et al., 2020). Emerging research has found that BOP delivered in 
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a group therapy environment may be more effective than when delivered in a one-on-one 

environment (Piper et al., 1979; Renjilian et al., 2001). For instance, Kimmel and Gockel 

(2018) report that using a BOP in a group therapy setting may enhance the therapeutic 

potential of the individual because it increases the ability to understand and relate to 

oneself and others. One of the participants in their study explained that using the body 

within the group “added clarity and opened things up” (Kimmel & Gockel, 2018, p. 273). 

Breathwork, especially slow deep breathing (SDB), utilizes the Autonomic 

Nervous System (ANS) by manipulating the breath to improve health. The underlying 

mechanisms are unclear but operate through changes in biology and the ANS through the 

vagus nerve and its influence on HRV and CVA (Laborde et al., 2019, 2021). For 

example, stimulating the vagus nerve through slow deep breathing lowers the heart rate 

(Gerritsen & Band, 2018.) Moreover, the vagus nerve innervates all the organs, oversees 

digestion, respiratory heart rate, and specific reflex actions such as coughing, sneezing, 

swallowing, and vomiting (Camara & Griessenauer, 2015; Breit et al., 2018; Porges, 

2009; Tindle & Tadi, 2022). 

According to the Polyvagal Theory (PVT), the vagus nerve is also responsible for 

helping us access cues in our environment for safety or danger, both physically and 

emotionally (Porges 2004, 2007, 2022). The vagus nerve is at the heart of the PVT, the 

longest cranial nerve in the body, with the broadest distribution containing 75% of the 

parasympathetic nervous system’s nerve fibers. It is a bidirectional nerve that runs from 

the brain, through the face, and down to the colon, touching every organ and carrying 

sensory and motor signals. PVT theorizes that the vagus nerve serves as a tool to navigate 

the effects of stress and well-being on our minds and bodies by being responsible for 
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sending information to brain regions critical to the stress response. For example, when 

the vagus nerve gets stimulated, it increases the vagal tone, slows one’s heart rate and 

breath, and calms the nervous system, which may serve to provide a sense of safety and 

well-being. In addition, this nerve pathway is theorized to be involved in perceiving and 

expressing different physical symptoms and feelings characterized by stress-related 

disorders. (Breit et al., 2018). The PVT focuses on the interactive process between the 

body and the nervous system. 

Body-oriented psychotherapies (BOP) and the principles of somatic psychology 

emphasize the connection between physiological states and psychological well-being. By 

incorporating slow deep breathing techniques into therapy, whether in individual or group 

environments, the Autonomic Nervous System (ANS) can be leveraged to impact 

resilience positively. PVT sheds light on the function and role of the vagus nerve and its 

influence on our stress response and emotional well-being. It provides a framework for 

how these therapeutic techniques can bring about changes in individuals. By activating 

the vagus nerve through breathwork, people can significantly improve their ability to 

regulate emotions, leading to a greater sense of safety and overall well-being. This 

suggests that body-centric or somatic healing may be personal and communal. 

Individuals may benefit from the intervention by itself or from the dynamic of a shared 

experience in group therapy.  

Statement of the Problem 

In the field of BOP, the efficacy of slow deep breathing (SDB) techniques has 

been demonstrated by numerous studies. However, an aspect yet to be explored is the 

application of SDB for a significantly brief period with lasting effects and environmental 
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settings. Moreover, breath therapies used in individual therapeutic settings and other 

types of BOPs used in group therapeutic settings have been utilized as two different 

strategies that have been shown to reduce symptoms associated with various stress-

related conditions and increase a sense of well-being (Cohen, 2011; Rohricht, 2009; Van 

Diest et al., 2014). To my knowledge, no other studies have specifically evaluated the 

effects and implications of breathwork in a group setting compared to an individual one. 

The current research addresses these problems by examining a brief application of a 

structured SDB protocol in two separate settings.  

It has been widely documented that daily breathwork exercises may lead to an 

improved sense of well-being and a decrease in anxiety. The current study asks: 1) Is it 

possible to increase a person’s sense of well-being after only five days of a consecutive 

20-minute per day of a slow deep breathing (SDB) breathwork intervention? 2) Does the 

positive impact remain sustained after 30 days? and 3) Will the participants in the group 

setting experience a greater sense of well-being compared to the individual setting?  

The study hypothesizes that (1) both groups (individual versus group 

environment) participating in daily consecutive 20-minute breathwork exercises for five 

consecutive days will experience a sense of improved well-being after five days. The 

second hypothesis was that an increased sense of well-being would be sustained after 30 

days without continued practice. The third hypothesis proposed that the breathwork 

intervention within the group setting (individual versus group environment) would 

experience a greater sense of well-being than in the individual setting. These hypotheses 

are based on evidence suggesting that BOPs may provide a greater capacity for growth 

and improvement for the individual within a relational environment (Cohen, 2011). 
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This study may contribute information regarding different protocols and 

environments to integrate simple yet effective somatic practices, such as breathwork, that 

can facilitate, enhance, or accelerate therapeutic progress. Breathwork is a cost-effective 

and accessible intervention that can be used as an alternative to medication or other more 

invasive treatments. This could potentially reduce healthcare costs and increase access to 

care for those who may not have the resources to access other forms of treatment. In 

addition, breathwork has been shown to improve mental and physical health outcomes 

such as reducing stress, improving emotional regulation, and reducing blood pressure and 

inflammation, which may lead to better overall productivity, well-being, and reduced 

health care costs for society as a whole (Strupf et al., 2023). Finally, if the 

implementation of breathwork is as successful in a group setting as it is in an individual 

setting, this could inspire further research on this topic, leading to new, innovative 

interventions for managing mental health conditions. Ultimately, the broader implications 

of this study may implore the field of psychology to expand its understanding of the role 

of somatic interventions and group therapies separately and together.  

Literature Review 

Breathwork is a process that involves intentionally controlling one's breath and 

has been considered a therapeutic modality within the realm of wellness and 

psychotherapy. SDB techniques used in a therapeutic sense are designed to enhance 

physical, mental, and spiritual health. While Eastern societies have used the regulation of 

breath as an approach to well-being for centuries, the West is more recently exploring its 

uses (Dhaniwala et al., 2020). In 2020, Gholamrezaei and colleagues reported that adults 

use slow deep breathing techniques as one of the most common complementary practices 
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to improve health. With decades of research, it has become an increasingly popular 

experiential approach in psychotherapy that claims positive mental health outcomes. 

These positive outcomes include reduced stress, improved emotional regulation and 

immune function, increased self-awareness, an enhanced sense of well-being, and 

reduced anxiety (Feldner et al., 2004; Gerritsen & Band, 2018; Lalande et al., 2011; 

Zhang et al., 2019).  

The beneficial effects of slow, deep breathing (SDB) or slow-paced breathing 

(SPB) and extended exhalations are a common thread that has emerged in several studies 

(Bentley et al., 2023). While the mechanism behind the improved autonomic functions is 

not thoroughly understood, evidence demonstrates that deep, slow breathing and 

extended exhalations can reduce heart rate and activate the parasympathetic or (calming) 

nervous system (Bentley et al., 2022; Busch et al., 2012, Gholamrezaei et al., 2020, Jafari 

et al., 2020, Perciavalle et al., 2017). In addition, it has been shown that these breathing 

exercises also affect the cardio-respiratory system by increasing heart rate variability 

(HRV), the fluctuating interval of time between heartbeats (Bae et al., 2021; Kulur et al., 

2009; Magnon, 2021; Russo, 2017; Van Diest et al., 2014). Increasing the HRV is 

another positive outcome associated with recruiting the parasympathetic nervous system 

and is associated explicitly with health longevity (Zulfiqar et al., 2010). Furthermore, 

because HRV reflects the activity of the ANS, an increased HRV indicates an 

individual’s capacity to adapt emotionally and physically to changing environments 

(Petrocchi & Cheli, 2019).   

In contrast, a low HRV indicates being vulnerable to the effects of stress and 

disease. For example, a low HRV is reported as a marker for cardiovascular and stress-
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related disorders, including coronary heart disease, anxiety, immune dysfunction, and 

depression (Carney & Freedland, 2009; Haensel et al., 2008; Magnon, 2021; Thayer & 

Brosschot, 2005; Wheat & Larkin, 2010). The use of HRV measures can be registered by 

a decrease in Respiratory Sinus Arrhythmia (RSA), an increased heartbeat during 

inhalation, and a decreased heartbeat during exhalation while in synchrony with the HRV 

(Grossman & Taylor, 2007). In a recent study, Magnon and colleagues (2021) showed a 

significant reduction in state anxiety and an increase in HRV index for both younger and 

older adults after engaging in an SDB protocol. However, the increase in HRV was even 

more significant in older adults. These results provide evidence that while SDB may be 

more beneficial to an older population to restore vagal outflow, it is still beneficial for all 

ages to improve health markers and well-being.   

In another study examining alternative approaches to help veterans with PTSD, 

Seppala et al. (2014) used a breathing protocol that reported significant success. The 

breathing techniques employed in the study, Sudarshan Kriyq, involved slow, medium, 

and fast cyclical and rhythmic patterns of breath with specific counts and sequences. 

After randomly assigning 21 veterans to an active or waitlist control group, the group that 

practiced the breathing protocol showed reduced anxiety symptoms, respiration rates, and 

PTSD scores, while the control group did not show any reductions in symptoms (Seppala 

et al. 2014). The breathing intervention used was only seven days but reported benefits 

that continued one year later. It is unknown if the participants continued these protocols 

between the last day of the protocol, seven days, and the long-term assessments at one 

year. This research is relevant to this present study as the intervention was only one 

weeklong, with impacts lasting up to one year and possibly more.   
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 In summary, breathwork has been shown to have multiple benefits, both 

physiologically and psychologically, that are complex, intertwined, and difficult to 

disentangle. While the mechanistic underpinning behind the enhanced autonomic 

functions remains unclear, evidence demonstrates that slow breathing techniques can 

have a positive impact on our nervous systems. This profound effect simultaneously 

provides benefits to support our health and continue to improve our well-being. 

Group Therapy 

 Few studies to date have conducted research on slow breathing techniques within 

a group setting. The American Psychological Association (2019) defines group therapy 

settings as one or more therapists that lead a group of approximately five to fifteen 

patients. Research on group therapy suggests that it may provide several benefits that 

individual therapy cannot offer and may significantly increase the effectiveness of the 

treatment (Piper et al., 1979; Renjilian et al., 2001). For instance, other group members 

may act as a support network, holding a person accountable along the way, and listening 

to others may help give words to feelings or put feelings in perspective (McCarthy et al., 

2013). Finally, sharing feelings within a group may help relieve stress and pain and keep 

a person from feeling isolated (Levi et al., 2017).  

 A study comparing individual therapy to group therapy for obesity found that 

post-treatment, group therapy produced significantly greater weight and body mass 

reductions than individual therapy (Renjilian et al., 2001). Moreover, in opposition to 

their hypothesis, matching the participants to their choice of a preferred group, either 

group therapy or individual therapy, did not improve their outcome in any way. In the 

context of obesity, this study demonstrated a clear advantage of group therapy over 
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individual therapy, providing more evidence of the potential effectiveness and benefits of 

group settings. Moreover, these findings suggest that group therapy may be a powerful 

tool to address other needs, such as overall well-being. 

  While it is a complex process, Badenoch and Cox (2010) explain that group 

dynamics in therapy may offer patients a place to decrease shame and increase emotional 

regulation and sense of well-being, called interpersonal neurobiology (IPNB). IPNB is a 

complex scientific theory and process developed by Dr. Daniel Siegel that sheds light on 

how interpersonal relationships, environment, awareness of memories, and 

neuroplasticity shape the brain (Sak, 2018; Siegel, 2010). IPNB also theorizes that the 

group dynamic becomes a constant source of interaction and regulation for each other 

through mirror neurons. In contrast to functioning in isolation based on an individual’s 

goals and intentions, mirror neurons respond to the environment. It’s been shown that 

mirror neurons represent a category of brain cells that react when an individual performs 

an action and when they observe someone else performing the same action. Moreover, 

when individuals observe the actions, emotions, and intentions of others within the group, 

it can lead to a kind of empathetic or shared psychological state (Bonini et al., 2022., 

Iacoboni, 2009). This discovery has profound implications for understanding how 

individuals in groups may regulate each other’s psychological states and opens the door 

to creating therapeutic interventions leveraging the power of group dynamics to enhance 

overall well-being.  

Group Therapy Using Somatic Modalities 

While the evidence documenting the effects of somatic therapy performed in 

group settings is in its infancy, interesting work has been reported by Kimmell and 
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Gockel (2017). Together, they interviewed 20 practitioners across the United States 

engaging in group work using BOP. Kimmel & Gockel (2018) used thematic analysis 

(TA) to identify how integrating this type of work impacted the nature of a group 

environment. Thematic analysis is a method "for systematically identifying, organizing, 

and offering insights into patterns of meanings (themes) across a dataset" (Braun & 

Clark, 2012). The 20 clinicians from various locations participating in the study were all 

licensed therapists, psychologists, and one psychiatrist. Overall, they were experienced 

practitioners who had been working in the field for an average of 20.7 years. They had 

experience leading groups for clients with a range of disorders, including anxiety and 

depression, PTSD, addiction, and eating disorders.  

The somatic or BOP analyzed in Kimmel and Gockel's (2017) review included 

Bioenergetics, Focusing, Hakomi, Rubenfeld Synergy, Somatic Experiencing, and 

Sensorimotor Psychotherapy. For example, Somatic Experiencing practitioners ask a 

person to explain the physical sensations a person felt during the traumatic event to 

resolve that trauma. Similarly, bioenergetic analysts help to release chronic muscular 

tensions or heal sexual difficulties. Participants agreed that it helped to engage the 

relationship between the mind and the body. "One participant explained that using the 

body in a group deepened the quality of human contact between two people" (Kimmell & 

Gockel, 2017). Overall, using these therapies within a group setting was reported to 

enhance the individual's therapeutic potential and deepen the group process by adding a 

sensory experience. In addition, it increases one's ability to relate to themselves and 

others (Cohen, 2011; Kimmell & Gockel, 2017). While research in this area is ongoing 

and more rigorous research needs to be completed, the objective observations of 20 
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clinicians with 20-plus years of experience are a promising start and warrant more 

research in the field. 

 In a rigorous evidence-based review, Rohricht (2009) reports a few 

quantitative studies confirming the efficacy of BOPs and non-verbal intervention 

techniques in group settings to reduce symptoms and improve functioning for clients with 

depression, anxiety, and PTSD. The overarching theme of these modalities centers 

around clients reaching an inter-relational embodiment through focused self-awareness 

and reconditioning, emotionally and physically (Rohricht, 2009).  

Rohricht (2009) asserts that the most important investigation on the efficacy of 

BOPs was conducted by Koemeda-Lutz and colleagues between 2005-2009, which 

included 8 different schools of BOP. At the intersection between neuroscience and 

psychotherapy, Rohricht (2009) suggests that BOP or somatic therapies have the potential 

to be a principle psychotherapeutic approach used in clinical care with more qualitative 

research. The BOPs included Hakomi, Experimental Psychology, Biodynamic 

Psychology, Biosynthesis, Integrative Body Psychotherapy, Unitive Body Psychotherapy, 

Biodynamic Psychology, and Bioenergetic Analysis. A comparison was made between 

342 patients using BOP to other patients not using BOP. Evaluations took place at three 

different time points pre-intervention, after six months, and post-therapy, spanning a 

maximum duration or two years. The instrument used to measure responses was SCL-90-

R, a widely used self-reporting questionnaire on psychological distress and various 

aspects of psychopathology. After six months of therapy (N = 253), the participants 

showed significant improvement with small to moderate effect sizes. After two years (N 

= 160), large effect sizes were achieved in all scales. This study claimed to provide 
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evidence to support the effectiveness of BOP methods classified as phase IV and level I 

evidence. In the context of clinical research and healthcare of evidence-based medicine, 

these terms refer to the highest quality of evidence. It typically refers to data obtained 

from systematic reviews or meta-analyses of randomized controlled trials (RCTs), which 

are considered the gold standard in clinical research. (Burns et al., 2011). While the study 

design did not allow for generalizable results or conclusions, the overall results of BOPs 

are correlated with positive outcomes regarding various mental and physical problems 

and symptoms. Although more rigorous research is needed, these findings suggest 

encouraging possibilities for the integration of BOPs or somatic therapies into clinical 

care, providing more holistic and preventative approaches to mental and physical 

challenges.  

The Polyvagal Theory  

PVT is another possible theory that may explain success in group settings and 

breathwork as separate interventions. The theory was introduced in 1994 by Stephen 

Porges (2004) and emphasizes the vital role that the autonomic nervous system (ANS), 

especially the vagus nerve, plays in regulating our health and behaviors.  

Three key principles that define the PVT are a hierarchy of the nervous system, 

neuroception, and co-regulation (Porges, 2004). The theory was developed by identifying 

two branches of the vagus nerve that provide motor and sensory pathways between the 

brainstem and the body's internal organs. Only mammals have this nerve. The PVT 

suggests that new structures were added to, and older ones were modified in the human 

nervous system, highlighting not only the evolution of the neuroanatomy of the ANS 

from vertebrates to their subgroup of mammals but also proposing specific behaviors 
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linked to these changes. It is a framework proposing the evolution of the autonomic 

nervous system (ANS) via the vagus nerve and how it relates to our current behaviors, 

including emotional regulation and social connection (Porges, 2022).  

The theory provides a deeper understanding into how changes in our nervous 

systems development through evolution are connected to a range of our adaptive 

behaviors. These behaviors can either enhance or limit the expression of social behavior 

in different contexts (Porges & Furman, 2011).  

The Vagus Nerve 

According to the PVT, the vagus nerve plays a vital role in helping us interpret 

our nervous system by assessing environmental cues for safety or danger. The nerve 

performs this function through its four main functions: sensory, special sensory, motor, 

and parasympathetic. The vagus nerve stretches down both sides of the body, from the 

brain down to the colon, connecting to sensory fluctuations in the middle ear, tongue, 

vocal cords, lungs, heart, diaphragm, and all the organs. The vagus nerve activates the 

parasympathetic nervous system, called "rest and digest." This branch of the autonomic 

nervous system (ANS) oversees mood, digestion, heart rate, breathing, blood pressure, 

and salivation. Activation of the parasympathetic nervous system branch slows down the 

heart rate, decreases blood pressure, and creates a feeling of ease in the body and mind.    

The nerve has a dorsal (back) and ventral (front) side, and both are activated during 

"neuroception," a process Dr. Porges introduced by which our nervous system evaluates 

risk in our environment and then determines whether people or situations are safe or 

dangerous (Porges, 2004, 2007, 2009, 2022). Dr. Porges has referred to this process as 

the "science of feeling safe." Intertwined with neuroception in shaping our perception is 
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the concept of interoception. Interoception refers to the ability to sense and perceive 

internal bodily signals and emotional states (Chen et al., 2021). Neuroception influences 

our physiological state, which then can affect our interoceptive awareness. For example, 

when we perceive a threat (through neuroception), our body may respond with an 

increased heart rate, which we can then sense internally (through interoception). While 

neuroception and interoception are distinct concepts, they are connected in a way that 

influences our perception of safety and bodily awareness. When we feel safe, we can 

connect with others through facial expressions, eye contact, the prosody of our voice, 

body language, and other nonverbal means. This bidirectional relationship between the 

environment and the nervous system (via the vagus nerve) promotes social engagement, 

self-regulation, enhanced well-being, and decreased anxiety (Gerritsen & Band, 2018; 

Porges, 2004, 2007, 2009, 2022; Porges & Furman, 2011).  

Emotion and the Vagus Nerve 

Emotion in a group environment also correlates to the vagus nerve. Further 

research is needed to understand the relationship between specific emotions and vagal 

activity. However, it is suggested that the vagus nerve strengthens the connectivity 

among brain networks involved in emotional regulation (Mather & Thayer, 2018). One 

study found that compassion is associated with elevated vagal activity compared to 

neutral or other prosocial emotional states, including warmth, pride, tenderness, trust, and 

inspiration (Stellar et al., 2015). Across four studies, the respiratory sinus arrhythmia 

(RSA), a measure of cardiac vagal function, of 74 undergraduates (33 male, 41 female) 

was compared during positive emotional states. Results indicated that participants had 

higher RSA levels while feeling compassion, a social emotion, than when experiencing 
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pride or inspiration, a self-focused emotion. Finally, a 5-year observational investigation 

by Aaronson et al. (2017) explored patients with treatment-resistant depression 

undergoing vagus nerve stimulation (VNS) in comparison to those receiving the usual 

treatment. Patients in the vagus nerve stimulation (VNS) group showed significantly 

better outcomes. Cumulative response rates were recorded over a 5-year period with the 

VNS group surpassing the comparison group, approximately 67% versus 40%. 

Additionally, the remission rate was higher in the VNS group compared to the control 

group, approximately 43% versus 25%. This study is the largest and longest naturalistic 

investigation of its kind, providing evidence that vagus nerve stimulation enhances 

emotional well-being. Important to this study is that breathwork also stimulates the vagus 

nerve. The existing research provides promising results and suggests a significant 

connection between the vagus nerve, emotional regulation, and mental health.  However, 

it is also essential for ongoing research to support a deeper understanding of these 

mechanisms that could inform therapeutic interventions in the future. 

Multiple studies confirm that taking deep breaths slows the heart rate and 

increases the heart rate variability (HRV), which stimulates the vagus nerve (Gerritsen & 

Band, 2018; Laborde et al., 2019, 2021; Lin et al., 2014; Magnon et al., 2021; Porges, 

2007; Russo et al., 2017; Van Diest et al., 2014; You et al., 2021; Zaccaro et al., 2018). 

Specifically, Van Deist and colleagues report that the PVT recommends using HRV 

measures because emotional and stress-related disorders are associated with decreased 

vagal activity to the heart (Van Diest et al., 2014). In their study using slow deep 

breathing patterns, the participants reported increased relaxation, stress reduction, and 

positive energy. Thus, increased levels of HRV are associated with lower anxiety and 
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rumination and correspond with higher levels of emotional well-being (You et al., 2018). 

In 2019, Laborde and colleagues explored the impact of a 30-day slow-paced breathing 

exercise on sleep quality and cardiac vagal activity compared to social media use. Sixty-

four healthy participants were randomly assigned to either the breathing or control groups 

using social media (e.g., Facebook, Instagram, Whatsapp). The results indicated that the 

slow-paced breathing techniques enhanced sleep quality and increased overnight cardiac 

vagal activity (CVA) compared to social media use. CVA reflects the influence of the 

vagus nerve on the heart, and the increase in vagal activity via CVA is crucial to stress 

management, emotional regulation, cognitive performance, social interactions, and 

overall health (Laborde et al., 2019, 2021). 

Group Therapy and Breathwork 

As previously cited, previous research validates that group therapy and 

breathwork as independent interventions can successfully enhance one's sense of well-

being, decrease anxiety, and more. Additionally, evidence suggests that combining the 

two interventions may even work to accelerate the therapeutic process. Therefore, it is 

possible that integrating breathwork into a group setting may lead to increasing one's 

sense of well-being more significantly than doing breathwork in an individual setting. In 

this research, combining breathwork into a group setting is a form of somatic group 

therapy work. Few studies to date have specifically evaluated the effects of breathwork in 

a group setting. While RSA and HRV measures were not used in this current study, 

understanding their relationship to the vagus nerve, breathing, and well-being are 

essential indicators of current and future health problems. More specifically, one area of 

interest within this study was to evaluate differences in well-being by measuring levels of 
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anxiety, stress, depression, resilience, sleep, and quality of life through the application of 

breathwork in a group setting compared to an individual setting. Finally, this study may 

be used as a preliminary step towards using physiological measures such as RSA and 

HRV to be compared across different environments. Using physiological measures also 

raises the possibility of monitoring groups’ heart rates to assess whether they synchronize 

under different conditions. 

Therapy in a group setting may have more benefits than in an individual setting. 

As such, having a method to measure the effects of breathing together with a therapeutic 

intention has implications for developing a more diverse set of simple, cost-efficient 

protocols for mental health providers and another way of identifying mechanisms of 

somatic therapies in a group. 
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Chapter II. 

Methods 

The research design was a randomized pre-post, between-subjects study of a 

control group (Individual therapy) and an experimental group (Group Therapy), using 

breathwork and environment setting as two separate interventions. The Institutional 

Review Board for Harvard Extension School approved this study. The data was collected 

between July and August 2023 from participants who attended in-person breath classes or 

received virtual audio recordings of the same breath classes through email.  

Participants 

Participants were recruited to this study through three businesses: a local yoga 

studio called Gather Encinitas, Our Breath Collective, an international Breath School, and 

The Health and Human Performance Foundation (HHP), an internationally recognized 

non-profit health organization, via an email and one social media post (i.e., Instagram). 

The first email and social media post gave information describing the study, asked if they 

were interested, and included a link to fill out a preliminary participant information form 

to determine eligibility and express interest. Exclusion criteria included those with acute 

or chronic pain, cardiovascular, respiratory, or neurological diseases, psychiatric 

disorders, pregnancy, regular medication use other than contraceptives, current smoking, 

and any other nicotine consumption. Those who met the selection criteria and were 

determined to be eligible were emailed a consent form. Healthy volunteers aged 18 to 70 

were invited to participate in the study. While the SDB protocol in the study is not 

associated with any known risks, out of an abundance of caution, the exclusion criteria 
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were as strict as they have been in past studies involving any breathwork. The exclusion 

for this study was determined by replicating criteria used in other similar studies 

(Laborde et al., 2019; Lin et al., 2014; Magnon et al., 2021; Russo et al., 2017; Seppala et 

al., 2014; You et al., 2021; Van Diest et al., 2014). 

The study enrollment was stopped after three days when 359 people from over 20 

countries completed the preliminary participant form. After confirming eligibility and 

intent to participate from interested participants, 309 people completed the consent form 

and were enrolled. Due to incomplete data and participants not completing all three time 

points of the study, the final analysis included 134 participants. The final sample 

represented various countries, including the U.S., UK, Switzerland, Netherlands, Mexico, 

Canada, Norway, Sri Lanka, Italy, Spain, France, Australia, Singapore, Africa, Costa 

Rica, and Germany.  

Procedure 

 The study used straightforward methods to ensure the participants would 

comprehend the implications of their voluntary involvement. This included providing 

comprehensive study information, consent forms, and questionnaires. The materials 

covered aspects such as the study’s purpose, research description, potential risks and 

benefits, confidentiality, compensation, exclusion criteria, study protocol, questionnaire 

details, and duration requirements. All participants were asked to complete a set of 

standardized questionnaires measuring mental states of anxiety, depression, stress, 

resilience, and quality of life and sleep at three different time points during the study: pre-

intervention, immediately post-intervention (day 5), and 30 days after the final practice. 
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Questionnaires were emailed and completed 24 hours before the first intervention and 24 

hours post-intervention. The final set of assessments at the third time point were emailed 

30 days post-intervention and collected within 3 days. One of the questionnaires, the 

Pittsburgh Sleep Quality Index Scale, was not assessed at the five-day mark post-

intervention, only pre-intervention and 30 days post-intervention. Data collection was 

collected online via Qualtrics. All participants were contacted through email.  

 Participants were assigned to one of three groups: Group Class A (local and in 

person), Group Class B (local and in person), or Group C (individual protocol delivered 

virtually), locals and non-locals. Those assigned to group classes A and B were notified 

of the date and location of the classes. Those assigned to group C were also provided 

with the dates on which the audio recordings of the same protocol would be emailed to 

them. 

Materials and Measures 

The primary material used in this study was a combination of slow deep breathing 

(SDB) techniques with extended exhalations (Appendix 1). Slow deep breathing 

techniques include breath cycles between four and ten cycles of breath per minute. 

Extended exhalations were also included, where the exhalation relative to the inhalation 

may build up to twice as long. 

Three of the 4 measures used to examine the differences in well-being between a 

group setting and an individual setting in this study were replicated from another study 

conducted by Kanchibhotla et al. (2021). Participants in the study were evaluated using a 

standardized set of questionnaires to measure their levels of depression, anxiety, stress, 

quality of sleep, resilience, and quality of life (mental and physical). These assessments 
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were administered at three different time points: 24 hours before the intervention, 

immediately after the intervention was completed (within 24 hours), and after 30 days of 

the practice (48 hours to complete the final set of assessments). The data was collected 

using online questionnaires through Qualtrics. See Table 1. 

Table 1. Assessments Overview 

Resilience Connor-Davidson Resilience Scale-10 

(Vaishnavi et al., 2007) 

Depression, Anxiety, Stress Depression, Anxiety, and Stress Scale 

(Basha, & Kaya, 2016; Lovibond & 

Lovibond, 1995) 

Quality of Life Short Form Health Survey-12 (Ware et 

al., 1995, 1996) 

Sleep Quality Pittsburgh Sleep Quality Index (Buysse, 

1989) 

  

Connor-Davidson Resilience Scale-10 (CD-RISC-10)  

The CD-RISC-10, a measure of resilience, consists of 10 items. This measure was 

initially developed by Connor & Davidson (2003). Each item is answered on a 0-4 Likert 

scale, with higher scores indicating greater resilience. The total score can range from 0 to 

40 and is calculated by summing the individual item scores. This measure has been 

shown to be reliable and valid in previous research (Campbell-Sills & Stein, 2007; 

Vaishnavi et al., 2007). The specific items in this measure are listed in Appendix 2. 

Depression, Anxiety, and Stress Scale (DASS-21) 

The DASS-21 is a set of three self-report scales designed to measure the 

emotional states of depression, anxiety, and stress. Each scale consists of seven items, 
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and each item is answered on a 0-3 Likert scale. The summative score for each domain 

ranges from 0 to 21, with higher scores indicating stronger negative emotional states. 

Normal ranges for depression are indicated in scores between (0-9), anxiety (0-7), and 

stress (0-14). Mild ranges for depression are indicated in scores for depression between 

(10-13), anxiety (8-9), and stress (15-18). Moderate levels of depression are indicated in 

scores between (14-20), anxiety (10-14), stress (19-25). Severe levels of depression are 

indicated as scored between (21-27), anxiety (15-19), and stress (26-33). Finally, 

extremely severe levels of depression are indicated as levels scored between (28+), 

anxiety (20+), and stress (37+; Brumby et al. 2011). The DASS-21 has been shown to 

have high internal consistency and is commonly used to measure changes in emotional 

states over time Basha & Kaya, (2016). The specific items in this measure are listed in 

Appendix 3. 

Pittsburgh Sleep Quality Index (PSQI)  

The PSQI, measuring the quality of sleep, is a standardized sleep questionnaire 

used with various populations and in multiple languages. It consists of 19 questions that 

assess seven components of sleep, including quality, latency, duration, habitual sleep 

efficiency, sleep disturbances, the use of sleep medication, and daytime dysfunction. 

Each component is scored on a 0-3 Likert scale, and the scores are summed to calculate a 

global PSQI score. A global score of 5 or more indicates poor sleep quality (Buysse et al., 

1989). In this study, a substantial amount of data collected for the PSQI had to be 

excluded due to inconsistencies in the methods of self-reporting and scoring. Specifically, 

one of the self-reporting questions, “How many hours do you sleep a night?” allowed 

participants to fill in the blank without providing guidance on specificity. As a result, 
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several participants reported a range of hours, such as “5-7” or “6-8,” making it difficult 

to determine a precise score based on the scoring key. A similar issue arose with another 

open-ended question: “How many hours do you spend in bed?” which differed from 

inquiring about the actual hours of sleep. These inconsistencies in responses and scoring 

challenges led to the exclusion of this data from the analysis. The specific items in this 

measure are listed in Appendix 4. 

12-Item Short Form Health Survey (SF-12v2)  

The SF-12, measuring general mental and physical health, is a health-related 

quality of life questionnaire. This questionnaire comprises 12 questions designed to 

assess eight different health domains, including mental and physical well-being. The 

mental health dimensions include vitality (V), social functioning (SF), role emotional 

(RO), and mental health (MH). Meanwhile, the physical health aspects include general 

health (GH), physical functioning (PF), role physical (RP), and body pain (BP). The SF-

12 has been extensively studied and is recognized as a valid tool for measuring health-

related quality of life across various population groups. Using norm-based methods, two 

summary scores are recorded from the SF-12: a mental component score (MCS) and a 

physical component score (PCS). Both scales are converted to have a mean of 50 and a 

standard deviation of 10 in the U.S. population. All scores above and below 50 are above 

and below the average in the U.S. population (Ware et al., 1995, 1996).  
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Intervention  

In the group setting, I, the principal investigator and a certified breath guide, led 

participants once a day in the evening at 7:30 pm through a 20-minute slow deep 

breathing (SDB) protocol that culminated in extended exhales for 5 consecutive days.   

Every day of the intervention, all participants were instructed to do the breathing 

practice comfortably seated or lying down with back support while breathing through 

their nose or mouth. Either variation (nose or mouth) instructed an equal inhalation to 

exhalation ratio to a gradual slowing of the breathing pace over 5 days (e.g., progressing 

from a 3-second inhale and 3-second exhale on the first day to 4 and 6, 5 and 7, 6 and 8, 

respectively, by the last day).  

In addition to guiding the precise counts of the breath technique, a precise, 

computer-generated tone created by Our Breath Collective played in the background for 

both groups (in person and virtually). The tone aligned with measured seconds that 

ascended during inhalation and descended during exhalation to match the specific 

protocol of the study, creating a rhythmic guide.  

All breathing participants were encouraged to stay with the pace suggested to the 

scope they were comfortable with. They were also invited to attempt breathing through 

their nose to the extent that it did not add any stress or discomfort. Finally, the 

participants were reminded that they were in complete control and that even if they did 

not stay precisely with the guided pace, there was no right or wrong and that they would 

still benefit from breathing slowly.  

At the end of the protocol each day, all participants (group and individual) were 

prompted to sit or lie in silence with their eyes closed for approximately 3 minutes and 
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then optionally invited to speak one word aloud describing their current internal felt 

sense. Participants in the group classes who did not wish to speak their internal felt sense 

aloud were instructed to stay silent and think of their word. The entire process took 

approximately 35 minutes each day. 

 After completing the final assessment (30 days after the last practice), all 

participants were offered a free one-month membership to Our Breath Collective, an 

online community with access to daily live guided breath sessions and other breath-

related workshops.  

Those who were assigned the individual protocol received daily audio recordings 

of the same breath protocol delivered to the group for 5 consecutive days via email. The 

email was delivered in the morning, but they were instructed to listen to the recording in 

the evening if possible. 
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Figure 1. Flow Chart of Procedure. 
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Chapter III. 

Results 

There were three intentions of this study. The first was to determine if a 5-day, 

once daily, 20-minute slow deep breathing (SDB) with extended exhales breathwork 

intervention would have significant results on well-being after 5 days. The second 

intention was to determine if the breathing protocol had significant results after 30 days. 

The third intention was to compare the effectiveness of the breathwork intervention in a 

virtual individual environment versus an in-person group environment.  

Data Analysis 

There were three groups participating in the study. Groups A and B each included 

15 participants breathing together (group environment), and group C included 132 

participants breathing alone, representing the individual environment setting. Due to 

constraints adhering to the American Psychological Association’s recommendation for 

group therapy size to be limited between 5 and 15 people, the decision was made to use 

two separate groups to be combined later to augment the effect size and enhance 

statistical power. To ensure meaningful and consistent results, both groups were designed 

to be homogenous. Randomized assignment was implemented, and there is no evidence 

suggesting systematic differences between the groups. After consulting with a statistician, 

it was determined that combining the groups in this manner was a reliable approach to 

achieving more accurate and robust results. 
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A paired samples t-test was used to compare the differences in scores between the 

pre-intervention, post-intervention, and day 30 time points. The Pearson correlation 

coefficient was calculated to measure the linear correlation between the variables in all 

the scales. Descriptive statistics were used to summarize the demographic characteristics 

of the participants, including age, sex, marital status, level of education, and nationality, 

as well as the mean, range, and standard deviation of the outcome measures. An F-test 

was also performed to assess the assumptions of normality. This analysis allowed us to 

determine whether there were significant differences in the scores across the three time 

points. Cohen’s d value was calculated to determine effect size. Portions of this analysis 

plan are reproduced from data analysis used in a recent study conducted by Kanchibhotla 

et al. (2021).  

Data Collection 

Data was collected using Qualtrics. It was then transferred to Excel files where it 

could be sorted and transposed for transfer into SPSS. After being transferred into SPSS, 

the data was analyzed to test the three hypotheses of the study. To ensure privacy and 

security, all participants were coded with ID numbers before the data was analyzed in 

SPSS.  

Participants 

A total of 134 participants completed the study. Eighty percent of the participants 

in the study identified as female (n = 108), and 18.8% (n = 25) identified as male. One 

participant identified as non-binary (n = 1). A majority of the participants, 76%, 

identified as white or Caucasian (n = 102), and 32 participants identified as other races, 
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including Black or African American, American Indian, Native American, Alaska Native, 

Asian, multiple races, or other. Most of the participants, 49.6 %, were married (n = 66), 

(n = 31) participants had never been married, and all others (n = 37) identified as either 

living with a partner, divorced, separated, or widowed. Additionally, 55 participants, 

41%, graduated college with a bachelor’s degree, while (n = 49) earned a graduate or 

professional degree.  

Next, 100 participants, 76%, had never smoked, and (n = 34) were previous or 

occasional/ non-daily smokers. Finally, most participants (n = 125) were either paid 

employees or self-employed, and (n = 25) identified as not working from being laid off, 

retired, or for other reasons such as having a baby, changing careers, or taking a 

sabbatical. See Table 2 below. 

Table 2. Demographic Data. 

Characteristics Type All Participants 

Gender Male 25 (18.8%) 

 Female 108 (80.4%) 

 Non-Binary 1 (.9%) 

Age (years) Mean (SD) 44. 6 (SD = 10.41) 

 Min 20 

 Max 70 

Marital Status Never been married N = 31 (23.3%) 

 Married N = 66 (49.6%) 

 Living with Partner N = 21 (15.8%) 
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 Divorced/ Separated N = 14 (10.5%) 

 Widowed N = 1 (.8%) 

Race Caucasian or White N = 102 (76.1%) 

 Multiple Races or Other  N = 32 (22. 4%) 

Education High School Diploma or 

GED 

N = 2 (1.5%) 

 Some college but no 

degree 

N = 17 (12.8%) 

 Associate or Technical 

degree 

Bachelor’s degree                           

N = 9 (6.8%) 

 

N = 55 (41.4%) 

 Graduate or Professional 

degree 

N = 49 (36.8%) 

 Prefer not to say N = 1 (.8%) 

Employment Status Working (Paid employee) N = 60 (44.8%) 

 Working (Self-employed) N = 65 (48.5%) 

 Not working (temp lay-off) N = 2 (1.5%) 

 Not working (retired) N = 3 (2.2%) 

 Not working (Other) N = 4 (3%) 

Smoking Status Previous smoker N = 21 (15.8%) 

 Non-daily, occasional, 

social 

N = 12 (9%) 

 Never N = 100 (75.2%) 
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Descriptive Statistics 

Research questions 1 and 2 involved investigating the short-term effects of a 5-

day Slow Deep Breathing (SDB) protocol with extended exhales on an individual’s well-

being. Additionally, the study examined whether these positive effects could be sustained 

30 days later. 

Mean baseline scores on the primary research measures at timepoint 1, pre-

intervention, were collected from all participants. To begin, on the CD-RISC 10, a 

resilience survey, the average score for participants was 29.22 (SD = 5.14). Scores range 

between 0-40, and higher scores indicate greater resilience. On the SF-12 health survey, 

participants averaged 41.99 (SD = 9.10) on the mental health sub-score and 53.53 (SD = 

6.65) on the physical health sub-score. Because the SF-12 is scored such that the mean of 

the U.S. population is a score of 50 on both sub-measures, the current sample scored 

below average in mental health and slightly above average in physical health. 

The DASS-21 survey assesses three domains: depression, anxiety, and stress. The 

survey is reverse scored such that lower scores on reflect more positive mental states. 

DASS-21 scores are classified as normal, mild, moderate, severe, or extremely severe. 

The average score for depression was 9.52 (SD = 8.65), representing mild depression. 

Lastly, the average score for anxiety was 6.89 (SD = 6.80), representing a normal level of 

anxiety. The average score for stress for all participants was 15.48 (SD = 10.28), 

representing a mild level of stress.  

On the final measure, the PSQI, measuring sleep quality, the average score for the 

participants was 7.2 (SD = 3.85), indicating poor sleep quality. Scores range between 0-

21, with higher scores indicating worse sleep quality. Scores higher than 5 indicate poor 
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quality of sleep. In summary, according to our baseline sample, participants exhibited 

normal levels of resilience, mild depression, normal anxiety, mild stress, below-average 

mental health, above-average physical health, and poor sleep quality. 

Correlation Analysis 

Correlations were conducted between age and all research measures. Age was 

significantly correlated with all research measures such that well-being across all metrics 

also increased as age increased. The exception to this was the correlation between age 

and physical well-being (r = .098, p = .068). Note that some of the significant 

correlations were negative because these measures were reverse-scored such that a lower 

score indicates higher well-being. They still represent a positive relationship between age 

and the various metrics. 

Correlations were also conducted between all research measures to determine 

whether each health measure was multicollinear. 

Table 3. Correlation Table. 

Variable 1 Variable 2 R-value P value 

CD. Risc SF. Health Mental .53 <.001 

CD. Risc SF. Health Physical .004 .96 

CD. Risc DASS. Depression -.58 <.001 

CD. Risc DASS. Anxiety -.38 <.001 

CD. Risc DASS. Stress -.47 <.001 

CD. Risc PSQI -.27 .03 

SF. Health Mental SF. Health Physical -.34 <.001 
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SF. Health Mental DASS. Depression -.69 <.001 

SF. Health Mental DASS. Anxiety -.51 <.001 

SF. Health Mental DASS. Stress -.59 <.001 

SF. Health Mental PSQI -.36 .002 

SF. Health Physical DASS. Depression .06 .50 

SF. Health Physical DASS. Anxiety -.19 .03 

SF. Health Physical DASS. Stress -.02 .80 

SF. Health Physical PSQI -.28 .02 

DASS. Depression DASS. Anxiety .62 <.001 

DASS. Depression DASS. Stress .69 <.001 

DASS. Depression PSQI .53 <.001 

DASS. Anxiety DASS. Stress .72 <.001 

DASS. Anxiety PSQI .44 <.001 

DASS. Stress PSQI .52 <.001 

 

Research Question 1: Full Sample Scores – 5 days Post-Intervention – (Time Point 2) 

The mean scores five days after the intervention indicated a significant 

enhancement in all participants' perceived sense of well-being. To begin, resilience scores 

on the CD-RISC significantly improved from time point 1 (M = 29.22, SD = 5.14) to time 

point 2 (M = 31.82, SD = 5.31), t(258) = -4.02, p < .001, d = -.50.  

The mean scores on the SF-Health survey assessing general mental and physical 

health significantly improved in one sub-score and remained unchanged in the second 

sub-score. Scores on the first component, mental health, significantly improved from time 
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point 1 (M = 41.99, SD = 9.10) to time point two (M = 44.08, SD = 8.58), t(265) = -1.93, 

p = .05, d = -.24. The average mean scores assessing physical health remained the same 

between time point 1 (M = 53.53 SD = 6.65) and time point two (M = 53.31, SD = 6.38), 

t(265) = .27, p = .79, d = .03.  

Scores on the DASS-21 survey assessing stress significantly improved by 5 points 

from time point 1 (M = 15.48, SD = 10.28) to time point 2 (M = 10.74, SD = 7.63), t(260) 

= 4.24, p < .001, d = .52. Note, lower scores indicate less perceived stress. Scores on the 

survey assessing anxiety significantly improved from time point 1 (M = 6.89, SD = 6.80) 

to time point 2 (M = 4.08, SD = 5.34), t(257) = 3.69, p < .001, d = .46. Note that lower 

scores indicate less perceived stress. Lastly, scores on the survey assessing depression 

significantly improved by 4 points from time point 1 (M = 9.52, SD = 8.65) to time point 

2 (M = 5.89, SD = 6.18), t (254) = 3.86, p < .001, d = .48. Note that scores indicate less 

perceived depression. 

The mean scores, as assessed by the Global PSQI survey, were not obtained at 

time point 2 in this study. According to Buysse et al. (1989), this self-rated questionnaire 

assesses the quality of sleep over a 1-month time interval, indicating that scores would 

not be an accurate measurement after only 5 days.  However, sleep quality scores were 

collected at the study’s final time point, 30 days later and are presented in the following 

sections.  

In conclusion, all participants engaged in a 5-day breathwork protocol involving 

Slow Deep Breathing (SDB) with extended exhales. At time point 2, 5-days post-

intervention, all participants showed significant improvement in scores across five of the 

six measurements, including resilience, depression, anxiety, stress, and general mental 
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health. The other measurement, general physical health, remained stable before and after 

intervention. Notably, stress and depression scores demonstrated the most significant 

increase in a sense of well-being, with an average improvement ranging between 4 and 5 

points. 

Research Question 2: Full Sample -30 days Post-intervention- (Time point 3) 

The mean scores thirty days after the intervention for all participants indicated a 

significant enhancement in their perceived sense of well-being. To begin with, scores on 

the CD-Risc, assessing resilience for the full sample of participants, significantly 

improved from time point 1 (M = 29.22, SD = 5.14) to time point three (M = 31.65, SD = 

5.39), t(231) = -3.32, p = .001, d = -.46. See Figure 2 below. 

 

Figure 2. Mean Resilience Scores Across Time Points. 
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Figure 2 is a visual representation of the mean scores of the full sample of the 

participants’ perceived sense of resilience across all three time points. Scores increased 

significantly between time point one and time points two and three indicating an 

enhanced sense well-being. 

Next, the SF-Health survey measuring general mental and physical health, is a 

health-related quality of life questionnaire composed of 2 separate component scores. The 

mean scores assessing mental health significantly improved by nearly 3 points from time 

point 1 (M = 41.99, SD = 9.10) to time point 3 (M = 45.49, SD = 8.91), t(213) = -3.32, p 

= .006, d = -.39. See Figure 3 below. 

 

Figure 3. Mean Mental Health Scores Across Time Points. 

Figure 3 is a visual representation of the mean scores of the full sample of the 

participants’ perceived sense of general mental health across all three time points. 

Scores increased significantly between time point one and time points two and three 

indicating an enhanced sense of mental well-being. 
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Scores assessing general physical health represent the second component score of 

the SF- Health survey. Scores averaged the same between time point 1 (M = 53.53, SD = 

6.65) to time point three (M = 52.76, SD = 6.65), t(217) = .83, p = .406, d = .1. See Figure 

4 below. 

 

 

Figure 4. Mean Physical Health Scores Across Time Points. 

Figure 4 is a visual representation of the mean scores of the full sample of the 

participants’ perceived sense of general physical health across all three time points. 

Scores decreased between time point one and time points two and three indicating a 

decreased sense of physical well-being. 

Scores on the DASS-21 survey assessing depression, anxiety, and stress are 

composed of three separate component scores.  First, scores assessing depression 

improved on average by 2 points from time point 1 (M = 9.52, SD = 8.65) to time point 3; 
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however, this increase was not significant (M = 7.45, SD = 9.54), t(210) = 1.64, p = .103, 

d = .23. Note that lower scores indicate less perceived depression such that all scores 

indicate improvement. See Figure 5 below. 

 

Figure 5. Mean Depression Scores Across Time Points. 

Figure 5 is a visual representation of mean scores of the full sample of the participants’ 

perceived sense of depression across all three time points. Scores significantly decreased 

between time point one and time point two. Scores between time point 2 and time point 3 

also decreased but are not considered significant. Lower scores indicate improvement, a 

decrease in perceived depression. 

Next, scores assessing anxiety significantly improved from time point 1 (M = 

6.89, SD = 6.80) to time point 3 (M = 3.90, SD = 5.01), t(213) = 3.46, p < .001, d = .48. 

Note that lower scores indicate less perceived anxiety such that all scores indicate 

improvement. See Figure 6 below.  
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Figure 3. Mean Anxiety Scores Across Time Points. 

Figure 6 is a visual representation of the mean scores of the full sample of the 

participants’ perceived sense of anxiety across all three time points. Scores significantly 

decreased between time point one and time points two and three. Lower scores indicate 

improvement, a decrease in perceived anxiety. 

Lastly, scores on the DASS-21 survey evaluating stress significantly improved by 

nearly 4 points from time point 1 (M = 15.48, SD = 10.28) to time point 3 (M = 11.93, SD 

= 10.45), t(214) = 2.46, p = .015, d = .34. Note that lower scores indicate less perceived 

stress such that all scores indicate improvement. See Figure 7 below. 
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Figure 7. Mean Stress Scores Across Time Points. 

Figure 7 is a visual representation of the mean scores of the full sample of the 

participants’ perceived sense of stress across all three time points. Scores decreased 

between time point one and time points two and three. Lower scores indicate 

improvement, a decrease in perceived stress. 

On the final survey, the PSQI, which assesses quality of sleep, the average scores 

significantly improved by two points between time point one (M = 7.20, SD = 3.85) and 

time point three (M = 5.94, SD = 3.44), t(146) = 2.11, p = .036, d = .35. A decrease in 

score indicates higher sleep quality. Noteworthy, this improvement moved the 

participants out of a “poor” sleep quality into the “normal” range, as noted in the 

measurement ranges. See Figure 8 below. 
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Figure 4. Mean Sleep Quality Scores at Time Points 1 and 2. 

Figure 8 is a visual representation of the mean scores of the full sample of the 

participants’ perceived quality of sleep between time points 1 and 3. Scores significantly 

decreased between time point one and time point three. Lower scores indicate an 

improvement of sleep quality. 

In summary, after a 5-day Slow Deep Breath (SDB) protocol, scores were 

gathered at a third time point, four weeks post-intervention, to assess the sustainability of 

improvement to well-being. Over the period between time point one to time point three, 

30 days, aspects of anxiety, stress, resilience, general mental health, and quality of sleep 

all remained significantly improved. However, average scores for depression slightly 

declined from significant improvement at time point 2 to not significant at time point 3. 

The final average physical health score also slightly declined between time points 2 and 

3. This slight decline may be attributed to the fact that the focus of the measurements 

included were designed to evaluate mental perception rather than physical perception. 

See Figure 9 and Table 3 below.  
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Figure 5. Mean Well-being Scores Across Time Points. 

Figure 9 is a visual representation of the mean scores of the full sample of the 

participants’ perceived sense of well-being across all three time points as assessed by all 

measurements, including resilience, depression, anxiety, stress, general mental and 

physical health, and quality of sleep. 

Table 3. Mean Scores, Standard Deviation, and p-Values for All Three Time Points. 

Scale 

Pre (Mean 

and SD) 

Day 5 (Mean 

and SD) 

Day 30 (Mean 

and SD) 

P Value (Pre-

post) 

P Value (pre-

day 30) 

Depression 9.52 (8.65) 5.89 (7.45) 7.45 (9.54) p< 0.001** p = .103 

Anxiety 6.89 (6.80) 4.08 (5.34) 3.90 (5.01) p< 0.001** p < 0.001** 

Stress 15.48 (10.28) 10.74 (7.63) 11.93 (10.45) p< 0.001** p = .015* 

Resilience 29.22 (5.14) 31.82 (5.31) 31.65 (5.39) p< 0.001** p = 0.001** 

Sleep Quality 7.20 (3.85) N/A1 5.94 (3.44) N/A1 p = 0.036* 

Mental health 41.99 (9.10) 44.08 (8.58) 45.49 (8.91) p= .05* p = .006** 

Physical health 53.53 (6.65) 53.31 (6.38) 52.76 (6.65) p= .79 p = .406 

1 Sleep Quality data was not collected at time point 2. *Statistically significant at p <.05. 

**Statistically significant at p <.001. 
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Research Question 3: Does the Environment of a Breathwork Protocol Significantly 

Impact Well-Being? 

The third focus of the study involved assessing the effectiveness of breathwork in 

an individual environment versus a group environment. Does one environment work 

better to increase a sense of well-being than the other? The differences were gathered 

across all measurements at all 3 time points: pre-intervention, post-intervention, and 

again at 30 days post-intervention. Scores were assessed between time points one and two 

(spanning 5 days), then again between time points one and three, 30 days post-

intervention. 

Mean Baseline Scores by Environment: Group vs Individual at Time Point 1 

An independent samples t-test was conducted before the intervention to ensure 

that both groups started at the same level. The t-tests showed no significant differences 

between the groups (individual versus group). The mean baseline scores on the first 

measurement assessed, the CD-RISC, evaluating resilience, were not significantly 

different between groups at time point one. Group AB scored (M = 29.23, SD = 5.43) and 

group C scored (M = 29.22, SD = 5.07), t(130) = .02, p = .99, d = .003. 

Next, scores on the SF-Health survey, assessing general mental and physical 

health with two separate component scores were not significantly different between 

groups. Scores on mental health in group AB were (M = 40.59, SD = 5.43) and group C 

(M = 42.40, SD = 8.81, t(132) = -.96, p = .34, d = -.20 at time point 1, pre-intervention. 

Although group C averaged 2 points higher to begin with, there was no significant 

difference. The scores on second component of the SF- Health survey, assessing physical 

health, were not significantly different between group AB (M = 53.51, SD = 6.31) and 
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group C (M = 53.53, SD = 6.78), t(132) = -.12, p = .99, d = -.004 at time point 1, pre-

intervention. 

The third measurement used was the DASS- 21 survey, evaluating three separate 

components: depression, anxiety, and stress. The average mean scores of the first 

component, depression, were found to be similar between group AB (M = 10.28, SD = 

10.18) and group C (M = 9.30, SD = 8.19), t(127) = .53, p = .59, d = .11 at time point 1, 

pre-intervention. Although group AB averaged one point higher, there was no significant 

difference in scores. On the second component, assessing anxiety, there was no 

significant difference between group AB which scored (M = 7.47, SD = 6.15) and group 

C which scored (M = 6.71, SD = 7.00), t(129) = .53, p = .75, d = .1 at time point 1, pre-

intervention. Lastly, on the third evaluated component of the DASS-21, the average 

scores of stress were not significantly different between groups at time point 1. Group 

AB scored (M = 15.60, SD = 9.56) and group C scored (M = 15.45, SD = 10.52), t(130) = 

.07, p = .95, d = .01. 

The final measurement used was the Global PSQI survey, evaluating the quality 

of sleep. Scores averaged the same at time point one for both groups indicating no 

significant difference between groups at time point 1. Group AB scored (M = 7.81, SD = 

4.86) and group C scored (M = 7.02, SD = 3.53), t(68) = .72, p = .47, d = .21. 

Mean Baseline Scores by Environment: Group vs Individual at Time Point 2 

Scores on the CD-Risc, assessing resilience, were not significantly different for 

each environment. Group AB scored (M = 32.62, SD = 4.38) and group C scored (M = 

31.60, SD = 5.54), t(126) = .89, p = .38, d = .19. Although group AB averaged one point 

higher, there was no significant difference in scores at time point two, post-intervention. 
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Next, scores on the SF-Health survey, evaluating general mental health for each 

environment were not significantly different. Group AB scored (M = 43.40, SD = 9.23) 

and group C scored (M = 44.28, SD = 8.42, t(131) = -.50, p = .62, d = -.10. The second 

component of the SF- Health survey, assessing physical health, were also not 

significantly different at time point two for each environment. Group AB averaged (M = 

53.17, SD = 7.09) while group C scored (M = 53.35, SD = 6.19), t(131) = -.14, p = -.03, d 

= -.03. 

The third measurement used, DASS-21, evaluating depression, scores were not 

significantly different for each environment. Group AB scored (M = 5.93, SD = 6.14) and 

group C scored (M = 5.88, SD = 6.22, t(125) = .03, p = .97, d = .01. Next, the scores 

assessing anxiety on the second component of the DASS-21 survey were determined not 

to be significantly different between environments. Group AB scored (M = 3.79, SD = 

4.34) and group C scored (M = 4.16, SD = 5.59, t(126) = -.33, p = .75, d = -.07. Lastly, 

scores representing stress on the DASS-21 survey were not significantly different 

between each environment. Group AB scored (M = 9.21, SD = 6.19) and group C scored 

(M = 11.16, SD = 7.95, t(128) = -1.20, p = .23, d = -.26. 

The final measurement used in the study, the PSQI, evaluating sleep quality was 

not measured at the second time point due to an inadequate measure of time needed to 

properly assess it. Although the differences are not considered significant, the group 

environment setting showed higher scores than the individual environment, indicating a 

higher sense of well-being in aspects of resiliency, stress, anxiety, mental health, and 

physical health at the second time point, post-intervention. 
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Mean Well-Being Scores at Time Point 3 by Intervention Environment  

All average scores were assessed at time point three, 30 days after the 

intervention, between the individual environment (Group C) and the group environment 

(Group AB). All measurements were determined not to be significantly different between 

groups at time point 3. First, scores on the CD-RISC, assessing resilience, were 

determined not to significantly different for each environment. Group AB scored (M = 

30.35, SD = 3.98) and group C scored (M = 32.06, SD = 5.73), t(81) = -1.24, p = .22, d = 

-.32.   

Scores on the SF-Health survey, which evaluate general mental and physical 

health for each environment are separated by two different component scores. Both 

scores were determined not to be significantly different at timepoint 3. On the mental 

health score, group AB scored (M = 43.41, SD = 8.22), and group C scored (M = 46.03, 

SD = 9.10), t(83) = -1.02, p = .31, d = -.26. The second component score, assessing 

physical health, was also not significantly different between both environments at time 

point 3. Group AB scored (M = 53.35, SD = 5.90) and group C scored (M = 52.58, SD) = 

6.89, t(83) = .46, p = .65, d = .12. 

The DASS-21 measurement, which has three components scoring depression, 

anxiety, and stress were all evaluated determining no significant differences between 

group environments at time point 3. To begin, the average scores for depression for group 

AB were (M = 7.90, SD = 8.81) and group C (M = 7.30, SD = 9.81), t(81) = .24, p = .81, 

d = .06. Next, scores for anxiety for each environment were not significantly different at 

time point 3. Group AB scored (M = 3.70, SD = 3.91) and group C scored (M = 3.97, SD 
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= 5.33, t(82) = -.21, p = .84, d = -.05. The last score on the DASS-21 survey measuring 

stress for each environment was not significantly different at time point 3. Group AB 

scored (M = 10.80, SD = 8.91) and group C scored (M = 12.28, SD = 10.93), t(82) = -.55, 

p = .58, d = -.14. 

The final measurement used was the Global PSQI, measuring the sleep quality. 

The scores averaged similarly for both groups. Group AB scored (M = 5.80, SD = 3.61) 

and group C (M = 5.98, SD = 3.41), t(76) = -.20, p = .84, d = -.05. It was determined that 

sleep quality was not significantly different between either group at time point 3. 

In summary of the third research question, at 30 days post-intervention (time 

point 3), scores on all measurements were not significantly different between the group 

and individual environments. However, it is noteworthy to highlight that while not 

considered significant, the group setting outscored the individual setting in aspects of 

mental health, depression, anxiety, stress, and quality of sleep, indicating a higher sense 

of well-being. See Table 4 below. 
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Table 4. Group vs. Individual Environment. Mean Scores, Standard Deviation, and p-

Values for All Three Time Points. 

Scale Environment 

 

Pre (Mean and 

SD) 

Day 5 (Mean 

and SD) 

Day 30 (Mean 

and SD) 

P Value 

(pre-post 

day 5) 

P Value 

(pre-post 

day 30) 

Depression Group 10.28 (10.18) 5.93 (6.14) 7.90 (8.81) p = .97 p = .81 

 Individual 9.30 (8.19) 5.88 (6.22) 7.30 (9.81)   

Anxiety Group 7.47 (6.15) 3.79 (4.34) 3.70 (3.91) p = .75 p = .84 

 Individual 6.71 (7.00) 4.16 (5.59) 3.97 (5.33)   

Stress Group 15.60 (9.56) 9.21 (6.19) 10.80 (8.91) p = .23 p = .58 

 Individual 15.45 (10.52) 11.16, (7.95) 12.28 (10.93)   

Resilience Group 29.23 (5.43) 32.62 (4.38) 30.35 (3.98) p = .38 p = .22 

 Individual 29.22 (5.07) 31.60 (5.54) 32.06 (5.73)   

Sleep Quality Group 7.81 (4.86) N/A1 5.80 (3.61) N/A1 p = .84 

 Individual 7.02 (3.53) N/A1 5.98 (3.41)   

Mental health Group 40.59 (10.08) 43.40 (9.23) 43.41 (8.22) p = .62 p = .31 

 Individual 42.40 (8.81) 44.28 (8.42) 46.03 (9.10)   

Physical health Group 53.51 (6.31) 53.17 (7.09) 53.35 (5.90) p = .89 p = .65 

 Individual 53.53 (6.78) 53.35 (6.19) 52.58 (6.89)   

1 Sleep Quality data was not collected at time point 2. 
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Chapter IV. 

Discussion 

This study investigated the effects of a daily 20-minute slow deep breathing 

(SDB) intervention that lasted 5 days and compared the impact within different 

environments. The research aimed to answer three key questions: (1) Can a 20-minute 5-

day slow deep breathing (SDB) intervention enhance an individual’s perceived sense of 

well-being? (2) Does a 20-minute 5-day slow deep breathing protocol continue to 

influence an individual’s perceived sense of well-being after 30 days? The study included 

a 30-day follow-up to evaluate whether results were sustained after a brief 5-day, 20-

minute breathwork intervention. In exploring the third question, the study investigated 

whether the environmental setting of the SDB intervention, group versus individual, had 

a different impact on outcomes.  

The first hypothesis posited that a 20-minute, 5-day SDB intervention could 

enhance an individual’s perceived sense of well-being. The study’s findings rejected the 

null hypothesis, and participants showed significant improvement in resilience, 

depression, anxiety, and stress immediately after the intervention. The results suggest that 

even short-term interventions can positively impact mental health, highlighting the 

potential for SBD as a quick and effective tool for enhancing well-being.  

The second hypothesis examined whether the effects of the 20-minute 5-day SDB 

would persist after 30 days. Again, the null hypothesis was rejected. Improvements in 

resilience, stress, anxiety, and mental health were sustained 30 days post-intervention, 

with an additional enhancement in sleep quality. The durability of the intervention’s 
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benefits indicated that SDB could be a lasting therapeutic practice with long-term 

advantages, potentially reducing the need for ongoing therapy. 

The third hypothesis explored whether the setting of the SDB intervention, group 

versus individual, affected the outcomes. Here, the null hypothesis could not be rejected, 

meaning there was no substantial evidence to support the claim that group settings yield 

more significant positive results than individual settings.  

Despite the lack of statistical difference in well-being outcomes between group 

and individual settings, the study found a staggering difference in compliance rates, with 

significantly fewer dropouts in the group setting. Compliance is a critical factor in the 

success of therapeutic interventions. A group setting may enhance compliance compared 

to an individual setting. Within the individual setting of this study, approximately 62%, 

173 out of 277 participants, dropped out or failed to complete post-study forms. In 

contrast, only 6%, 2 of 32 participants, dropped out of the group setting. In addition, both 

participants emailed to inform me they would not be there. One woman was sick, and the 

other had physically injured herself and could not drive to the studio. Both women 

expressed disappointment in leaving the study and asked to be contacted if another 

similar study or class would take place. These results may imply that while the 

interventions’ efficacy after 30 days is similar in both contexts, group settings and a study 

with a longer duration might offer better adherence.  

In a recent study aimed at addressing low compliance and stigma among 

individuals suffering from Major Depression Disorder (MMD), Tong et al. (2020) 

compared the effectiveness of group cognitive behavioral therapy (GCBT) to a control 

group receiving cognitive behavioral therapy (CBT) alone. Initially, no notable 
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distinctions were observed, but after eight weeks, significant improvements in both 

treatment adherence and therapeutic effectiveness were evident in the GCBT compared to 

the control group. These findings suggest that when the same intervention is applied in 

both environments, the group dynamic has the potential to enhance compliance, leading 

to increased benefits of the intervention. 

Another investigation suggests that within a therapeutic environment, group 

settings may also be a strategy to enhance compliance due to communal support. 

Cameron (1996) posits that factors believed to influence compliance within the context of 

a mental health intervention are shared experiences, social support, social isolation, and 

the quality of interaction. These factors are similarly reported to enhance the individuals' 

therapeutic progress by increasing their capacity to relate to themselves through others 

(Kimmel and Gockel (2018).  

 Limitations and Future Directions 

This study has several limitations that warrant consideration. Firstly, the sample 

size in the group setting compared to individual setting was notably lower, potentially 

limiting the generalizability of the findings from the group intervention. Additionally, the 

homogeneity of the population was characterized by an unusually high education status, 

employed individuals, and an unequal ratio of women to men, with women comprising 

80 percent of the sample. The majority of the participants were also of Caucasian 

ethnicity. Implications of this mean that the findings may not be applicable to more 

diverse populations or people with different educational backgrounds and may include 

gender-related biases that could affect the interpretation of results. Lastly, the lack of 

physiological measures included in the study limits the depth of understanding regarding 



 

 52 

the physiological mechanisms underlying the observed effects. This aspect highlights the 

need to incorporate such measures in future research for a more comprehensive 

evaluation of the interventions. Overall, this type of research has a need for more diverse 

demographics that include various racial backgrounds, education and employment levels, 

age groups, and genders to ensure relevance of the findings. 

Next, while all measurements used in this study are standardized and exhibit 

internal consistency, none completely capture or reflect the individual's entire felt 

experience or satisfaction, which could significantly influence their perceived sense of 

well-being. After each session in this study, participants were asked to describe their felt 

sense with a single word. Although not audio recorded, responses included feelings such 

as freedom, connection, ease, relaxation, peace, calm, unity, community, groundedness, 

and inspiration. Future studies could explore participants' satisfaction with their 

experience and offer invaluable insights into their overall well-being. A mixed methods 

approach, including qualitative data, could provide a more comprehensive understanding 

of the individual experiences in both individual and group settings.  

Subsequent research should consider long-term randomized control studies with 

detailed follow-ups using different therapeutic modalities in group environments and 

minimum effective doses and durations of time. Would 10- or 15-minutes work? Or 

could breaking up the 20 minutes throughout the day be as effective and more practical? 

Furthermore, it is possible that if the virtual audio recordings sent to the participants in 

the individual setting had been a video recording with a guide leading them face-to-face, 

there may have been greater adherence attributed to a more relational environment 

similar to an in-person environment.  
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With over twenty years of personal experience in this domain, leading retreats, 

and being a holistic therapist to individuals, I maintain support of the third hypothesis- 

that group therapy, compared to individual treatment, may increase the success of the 

intervention. Based on the evidence in previous studies reported above by Tong et al. in 

2020, the effects of a group environment may significantly improve outcomes more than 

the individual environment in the study when the duration of the study is longer and uses 

additional measurements. I aim to run another version of this study with a minimum of an 

eight-week duration including additional measurements continuing to add research to the 

nature of group therapies in somatic psychology. 

In conclusion, within the last few years, there has been an explosion of similar 

research regarding breathwork therapy and SDB that has been shown to be effective and 

worthwhile within the individual population, but there are many future considerations and 

possibilities. This study examined the effects of a mind-body intervention, a specified 

slow deep breathing (SDB) protocol, that lasted only five days with a significant positive 

lasting impact after 30 days. All participants experienced less stress, anxiety, and 

depression with an enhanced sense of resilience, quality of life, and sleep. Notably, this is 

the first study to compare a breathwork intervention in different environments. Through 

these intentions, this study aims to contribute insights into the potential impact and 

duration of effects using SDB within individual and group therapies. Finally, this 

research aims to encourage the field of psychology to expand its understanding of how 

somatic or mind-body interventions can be used individually and together to promote 

psychological well-being.  
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Appendix 1. 

5 Day Breath Therapy Protocol 

Slow Deep Breathing (SDB) with emphasis on extended exhalation 

A trained professional breath guide from Our Breath Collective will guide all 

participants. In the group setting, participants will be asked to organize themselves in a 

circle and to either sit or lie down when they enter the studio. Participants listing via 

audio recording will also be asked to sit or lie down before starting the breath protocol in 

the individual setting. Next, they will be guided through the same protocol listed below 

for five consecutive days. At the end of each 20-minute breathwork session, they will be 

instructed to sit silently for 5 minutes.  Finally, in no order, they will be asked to speak 

aloud one word of their internal felt sense following the breath therapy session. If they do 

not wish to participate, they may say stay silent. The entire session will be approximately 

35 minutes. The logistical goal and direction of this 5-day breath therapy is learning to 

breathe in equal ratios between 6-10 breaths per minute through the nose or mouth to 

breathing 6 or fewer breaths per minute with extended exhales. By the last two days, 

participants were also invited to attempt breathing through the nose, providing there was 

no discomfort or added stress. 

 

Day 1. Equal inhale/exhale ratios between 6 and 10 breath cycles per minute  

5 minutes- 3 second inhale / 3 second exhale 

5 minutes- 4 second inhale / 4 second exhale  

5 minutes- 5 second inhale / 5 second exhale  

5 minutes- 6 second inhale / 6 second exhale  

 

Day 2. Equal inhale/exhale ratios between 6 and 10 breath cycles per minute  

5 minutes- 3 second inhale / 3 second exhale 

5 minutes- 4 second inhale / 4 second exhale  

5 minutes- 5 second inhale / 5 second exhale  

5 minutes- 6 second inhale / 6 second exhale  

 

Day 3. One second increase to exhale ratio 

5 minutes- 3 second inhale/ 4 second exhale 

5 minutes- 4 second inhale/ 5 second exhale 
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5 minutes- 5 second inhale/ 6 second exhale  

5 minutes- 6 second inhale/ 7 second exhale 

 

Day 4. One second increase to exhale ratio 

5 minutes- 3 second inhale/ 4 second exhale 

5 minutes- 4 second inhale/ 5 second exhale 

5 minutes- 5 second inhale/ 6 second exhale  

5 minutes- 6 second inhale/ 7 second exhale 

 

Day 5. Building to two second increase to exhale ratio   

5 minutes- 3 second inhale/ 4 second exhale 

5 minutes- 4 second inhale/ 6 second exhale 

5 minutes- 5 second inhale/ 7 second exhale 

5 minutes- 6 second inhale/ 8 second exhale 
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Appendix 2. 

Connor-Davidson Resilience Scale-10 (CD-RISC-10) 

Not true at all (0), rarely true (1), sometimes true (2), often true (3), and true 

nearly all the time (4) 

 

1) Able to adapt to change   0 1 2 3 4 

2) Can deal with whatever comes  0 1 2 3 4 

3) Tries to see the humorous side problems 0 1 2 3 4 

4) Coping with stress can strengthen me  0 1 2 3 4 

5) Tends to bounce back after illness or hardship0 1 2 3 4 

6) Can achieve goals despite obstacles  0 1 2 3 4 

7) Can stay focused under pressure  0 1 2 3 4 

8) Not easily discouraged by failure  0 1 2 3 4 

9) Thinks of self as strong person  0 1 2 3 4 

10)  Can handle unpleasant feelings  0 1 2 3 4 
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Appendix 3. 

Depression, Anxiety, and Stress Scale (DASS-21) 
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Appendix 4. 

Pittsburgh Sleep Quality Index (PSQI) 

 



 

 59 
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Appendix 5. 

Short Form-12 Health Survey (SF-12) 
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