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Abstract
Background: An adapted yoga intervention was delivered to seven individuals with chronic
traumatic brain injury. The purpose of this study was to explore and describe the
participants’ experience of engaging in the 8-week intervention.
Methods: Using a phenomenological design, data were collected, analyzed, and coded to
generate themes regarding experiences that occurred, how experiences occurred, and why
experiences occurred.
Results: Participants described experiencing the yoga intervention as a process: from initially
expecting only physical benefits; to feeling physically and emotionally safe and comfortable
in the yoga environment; to experiencing physical, emotional, and cognitive changes.
© 2018 by the author. This is an open access article distributed under the
conditions of the Creative Commons by Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium or format,
provided the original work is correctly cited.
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Participants described their experiences as positively impacting their daily lives, health
maintenance, and social participation. Participants attributed various reasons for their
experiences, including commonalities among participants, the yoga teacher’s dual
knowledge of yoga and occupational therapy, and the adaptability of yoga to their personal
needs.
Conclusions: The participants’ expressions of beneficial outcomes indicate the need to
further research adapted yoga interventions for individuals with chronic traumatic brain
injury. Additionally, the impact of yoga practice on participants’ daily life has great
implications for therapeutic rehabilitation and merits further exploration.
Keywords
Traumatic brain injury; yoga; occupational therapy; rehabilitation

1. Introduction
A traumatic brain injury (TBI) is caused when an individual experiences a bump, blow, or jolt to
the head causing a disruption of brain functioning [1]. The occurrence of these injuries is a global
public health problem that can result in a wide range of cognitive, behavioral, emotional, and
physical changes for the affected individual [1, 2]. Many individuals with TBI report experiencing
cognitive impairments in addition to poor physical health in the first year post-injury, which affect
social integration and ability to work [3, 4]. The effects of a chronic TBI negatively influence
engagement in daily life occupations, or purposeful activities valued by the individual, including
social interactions and participation in community life [3, 5-9]. Due to the long-term negative
effects of TBI, it is imperative to explore rehabilitation options for individuals beyond the acute TBI
recovery phase, in order to promote success in daily life post-injury [3, 6].
One rehabilitation possibility for people with chronic TBI is adapted yoga, including physical
postures (asanas), breath work (pranayama), and meditation (dhyana) [10, 11]. Support for yoga
as an intervention in clinical settings is growing as researchers indicate positive outcomes for
populations with various medical conditions including cancer, diabetes, schizophrenia, chronic low
back pain, post-stroke disability, arthritis, prenatal depression, multiple sclerosis, menopause,
posttraumatic stress disorder, cardiovascular disease, restless leg syndrome, insomnia, heroin
detoxification, and migraine. [10, 12]. Researchers have found that individuals with chronic
conditions who practice yoga may experience improved cognitive functioning, self-awareness,
balance, coordination, adjustment to disability, and reduced stress [10, 11, 13, 14]. Because of
these benefits, yoga has been suggested as a modality to address many deficits faced by
individuals with chronic TBI [15].
The study of yoga as an intervention for individuals with TBI is still in preliminary stages.
However, pilot studies and studies that incorporated yoga as one element of rehabilitation have
demonstrated initial feasibility and efficacy of yoga for individuals with TBI [8, 16-20]. In a case
study three participants with chronic TBI participated in 8 weeks of one-on-one yoga instruction
resulting in improvements in balance, lower extremity strength, and endurance [21]. During
interviews, participants described a return of valued occupations such as playing the piano and
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golfing. One participant also discussed an increase in social participation, which he attributed to
bolstered stamina as a result of practicing yoga [21]. In a pilot study of the effects of breathfocused yoga for adults with severe TBI, participants self-reported improvements in physical
functioning, emotional well-being, and overall health over time, further substantiating the value of
yoga for individuals with TBI [19]. While these studies provide preliminary research in support of
yoga as an intervention delivered in a 1:1 session, there is still a need for continued research of
the effect of yoga for individuals with TBI in a group setting [16, 19, 20]. Furthermore, there is little
understanding of the in-depth experiences of individuals with TBI who participate in yoga.
Phenomenological research has shown that individuals with TBI express a relationship between
the personal meaning they associate with an activity and their experience of feeling engaged while
performing said activity [5]. The effect of personal meaning on engagement has significant
implications for research exploring effective interventions for individuals with TBI. An association
of personal meaning with intervention activities may influence engagement, and therefore
continuance and efficacy. Acknowledging the individual’s experience through personalized,
empathetic care is a perennial objective of professionals in delivering high-quality healthcare
service [22]. Attaining this level of care means focusing on an individual’s self-perceived
experience when designing and implementing interventions in order to enhance outcomes [23].
One way to progress toward this goal is through the expansion of phenomenological inquiry into
efficacy and feasibility studies in order to understand the individual’s lived experience of the
intervention [5, 7, 24]. The current study used a phenomenological approach to obtain rich
narrative data to inform the understanding of how individuals with TBI experience an adapted
yoga intervention.
2. Materials and Methods
2.1 Design
Two researchers of this study used a qualitative phenomenological approach to describe
common meanings [25] among participants with chronic TBI, who together engaged in an eightweek yoga intervention. During focus groups and interviews throughout the intervention, the
researcher asked the participants to reflect on what they experienced while practicing yoga, how
they experienced practicing yoga, and why they felt they experienced the intervention in the way
they did. Institutional Review Board approval was received for the full study. All participants
provided written consent prior to participating in the study.
2.2 Researchers’ Positions
The research team for this study included two professors of occupational therapy (OT), one
professor of epidemiology, one professor of recreational therapy, and one graduate student
completing her master’s degree in OT. The first author experienced a TBI due to a car collision in
2004, practiced yoga throughout her rehabilitation, and continues to practice yoga. She analysed
the data alongside the second author, who acted as a triangulating data analyst. The triangulating
analyst’s primary research focuses on identification, service needs, service access, and life
outcomes of people with TBI. We acknowledge that our personal and professional bias concerning
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brain injury possibly influenced our perspectives, but we attempted to limit individual bias through
multiple data validation strategies [25].
2.3 Recruitment and Participants
We recruited a convenience sample of seven participants from a midsize university city in
Colorado. Recruitment included posting flyers in a rehabilitation hospital and the office of a
university program for student veterans. Additionally, two authors presented the study to
potential participants in a TBI support group. The inclusion criteria were: a period of six months or
more since the TBI; self-reported balance impairment defined as participant report of worry or
concern about balance in daily life activities; and no consistent engagement in yoga for at least
one year prior to participation in the study. Participants were excluded if they self-reported
exercise restrictions, consistently practiced yoga during the previous year, or were unable to
attend yoga sessions due to transportation issues. Prior to commencement of the study,
participants gave written consent to participate in this Institutional Review Board (IRB) approved
study. Participants received a $25 gift card to assist with the cost of transportation to yoga
sessions.
An initial hour-long interview was conducted with each participant prior to the beginning of the
study. We sought to gather background information, to develop a relationship of mutual trust
between participant and researcher, and to increase the participants’ comfort in sharing
information, thereby committing to follow through with the intervention. The primary researcher
conducted all initial interviews in which she asked participants to describe a typical day; illuminate
on perceived physical, mental, and emotional strengths and weaknesses since TBI; and to describe
personal values. We did not include the information contained in these initial interviews in our
data analyses, since the purpose of this study was to describe the yoga class experience, not the
background information reported in the pre-yoga interviews. All but two participants had some
prior yoga experience, but none had practiced consistently. The average age of participants was
56.43 with a standard deviation of 7.35 years, and four (57%) were female (see Table 1 for
additional demographics). Pseudonyms were used to protect confidentiality.
Table 1 Participant demographics.
Participant
Ann
Bill
Cari
Dan
Erin
Fiona
Gi

Age Gender Marital
Status
1
54
F
Divorced
69
M
Married
57
F
Divorced
46
M
Married
57
F
Single
51
F
Divorced
61
M
Married

Highest
Education
SPG2
CG4
SC5
CG4
CG4
PGD
SPG

Years Since Cause of Injury
TBI
1
Car collision
3
Car collision
4
Car collision
3
Car collision
33
Brain surgery
9
Suicide attempt (anoxia)
21
Car collision

Assistive
Device
Cane3
Cane3
Cane3
None
None
None
Cane*

1

Female; 2Some post-graduate; 3Occasional use; 4College graduate; 5Some college.
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2.4 Intervention
The intervention was held in a university research laboratory near the Rocky Mountain foothills.
The intervention consisted of one-hour, bi-weekly group yoga sessions for eight weeks (16 total
sessions). A registered yoga teacher who is also a registered and licensed occupational therapist
(OTR/L) taught the yoga sessions. The yoga protocol was adapted from a prior study [16] to
specifically target the needs of individuals with TBI in a group setting. The yoga protocol consisted
of physical postures, breath work, affirmations, and meditation. The yoga programming aimed to
improve balance, strength, flexibility, and dynamic weight shifting.
As the class progressed, physical postures advanced in difficulty and moved from sitting, to
standing, to laying supine. Modifications were provided throughout the intervention to
accommodate varying abilities and preferences. Physical props (e.g. bolsters, straps, blocks,
blankets) were used to facilitate support in certain postures. Two research assistants were
available during each session to assist in posture adaptations.
Beginning in week three, participants were encouraged to synchronize their breath with a
statement of affirmation, a practice adapted from the Twelve Step philosophy of internally
repeating a statement in coordination with breath to inspire positive thought [26, 27].
Affirmations were simple statements that varied from session to session with foci on self-integrity
and self-awareness (see Table 2). The decision to refrain from introducing affirmations until week
three reflected our attempt to create a conducive learning environment by systematically building
upon yoga concepts as the intervention progressed.
Table 2 Affirmations used during session one and two of each week.1
Week
1
2
3
4
5
6
7
8

Session 1
No affirmation introduced
No affirmation introduced
No affirmation introduced
I am brave.
I am learning.
I am free.
I am courageous.
I am present.

Session 2
No affirmation introduced
No affirmation introduced
I am strong.
I am open.
I am enough.
Just be here now.
I am whole.
I am strong.

1

All affirmations were integrated into breath work (inhale on first two syllables and exhale on
final 1 or 2 syllables).

2.5 Data Collection
Qualitative data, exclusively, were collected for this study by way of an audio-recorded focus
group held mid-way through the intervention; an audio-recorded focus group at the end of the
intervention; and individual interviews following the intervention. After each interview, the
primary researcher recorded field notes regarding important nonverbal, atmospheric, and sensory
detail [25]. Additionally, she recorded descriptive observations during yoga classes and her own
reflections throughout the study.
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We held both focus groups at the yoga research laboratory after yoga sessions, with the first
author facilitating the discussion, and another researcher recording the answers on a white-board,
for participants to reference. Questions were structured based on a focus group guide [28, 29] and
were open-ended to elicit participants’ personal experiences of the yoga intervention. See Table 3
for sample questions. Focus groups lasted 45 minutes to an hour.
The first author conducted individual interviews upon the completion of the intervention to
elicit each participant’s personal experience of engagement in yoga. Interviews were semistructured and loosely followed a guide of open-ended questions. The flexibility of the interviews
allowed conversation to take a natural form and created an environment that encouraged each
participant’s free expression of his/her experience [25]. Probing questions were used following
responses that merited clarification or amplification. Interviews took place in the participants’
homes to strengthen the interviewee’s comfort level and allow for observation of the participant
in his/her natural environment. Interviews lasted from 30 to 90 minutes.
Table 3 Sample focus group/interview questions.





Mid-way focus group
What do you think about this yoga class so far? What do you like and not like?
Have you noticed any changes in your life as a result of adding this class to your schedule?
What hopes do you have for the rest of the class?
What does yoga mean to you?






Final focus group
Has anything changed in the second half of yoga class that you’d like to share?
Have you noticed any new changes in your daily life since our last focus group?
What hopes do you have beyond this class?
In one statement, tell me what you have learned in this program that you will take with you into your life.





Individual interviews1
Please tell me about your experience of participating in this group yoga intervention.
Is there anything you feel has changed in your daily life as a result of practicing yoga?
Did practicing yoga help you pay attention to your body sensations? How so?
1

In addition to these and similar inquiries, the participant was asked to comment upon a
photograph of him/her in a yoga posture during a session to illicit self-reflection.

2.6 Data Analysis
Interviews were audio-recorded and transcribed verbatim by the primary author. The
interviews were then played aloud again while the primary author read through the transcription
to ensure the transcription aligned with the interview exactly. The primary author and the
triangulating analyst thoroughly read each transcript, recorded initial thoughts and comments,
and identified preliminary categories of data with the use of the precise words of participants [25].
Both researchers met on several occasions to triangulate multiple sources of data including direct
quotations, field notes, and parenthetical information referring to environmental context in
transcripts. In these meetings researchers identified preliminary “clusters of meaning” or
categories of data with the use of the precise words of participants [25]. They then adhered to the
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following procedure suggested by Creswell [25] for examining phenomenological data. See Table 4
for an excerpt of the coding scheme.
Table 4 Coding scheme example.
Code
WHAT?
Emotional comfort

Quote example

May Include…

Shorthand

You’re around friends, people you know, and
you feel comfortable, and you say what you’re
thinking. All that’s very good. (Bill, p. 22)

Feeling
comfortable

EM CO

Feeling safe
Ability to be open
with others
HOW?
Redefine yoga
expectations
WHY?
Instructor

Yoga doesn’t have to hurt. (Ann, p. 37)

Having a great instructor was
helpful…understood, you know, challenges of
brain injury and the support – other people
being supportive of each other. (Ann, p. 4)

NO PAIN

knowledge

INS

1. Realization of personal influence: Each researcher individually described and considered her
personal experience with yoga and TBI to increase awareness of the influence lived context of
the phenomenon has on her perception of the data.
2. Familiarization: Individually, the researchers read each transcript, line by line, to become
familiar with the words of the participant, noting initial reactions and impressions.
3. Horizontalization: Individually researchers listed important statements, taking care not to
overlap or repeat declarations, but to give each testament equal value.
4. Collaboration and creation of meaning units: Researchers met to discuss and compare
individual findings. Through discussion and re-referencing of in vivo context, researchers
grouped listed statements into broader themes and sub-themes.
5. “What” description: Using themes and direct quotations, researchers wrote a description of
what the experience of participating in a group yoga intervention was for individuals with TBI
that reflected a collective consensus.
6. “How” description: Using themes, direct quotations, information from field notes, and
bracketed information in transcripts, researchers wrote a description of how individuals with
TBI experienced the group yoga intervention that reflected a collective consensus.
7. “Why” description: Using themes, direct quotations, information from field notes, and
bracketed information in transcripts, researchers wrote a description of why individuals with
TBI experienced the group yoga intervention as they did that reflected a collective consensus.
8. “Essence” description: Researchers combined descriptions into a collaborative essence of
“what,” “how,” and “why” participants experienced the group yoga intervention and reached
collective agreement of the essence of the experience.

To increase the rigor of the study, we employed multiple validation strategies including:
clarification of researcher bias; prolonged engagement and persistent observation; triangulation
of data and analysts; and thick, rich description [25]. Use of all strategies was documented through
a detailed audit trail of the analysis. Clarification of researcher bias involved positioning, or the
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clarification of the individual researcher’s relationship to the study data and biases that may exist
as a result. We included researcher reflexivity through the discipline of memoing throughout the
coding process. Triangulation occurred through gathering data from multiple sources including:
individual interviews, focus groups, field notes, and observations. The triangulating analyst was
used to: keep the primary author and research honest; ask challenging questions about methods,
meanings, and interpretations; and provide the opportunity for catharsis by sympathetically
listening to the researcher’s feelings [25]. Finally, thick and rich description, including detailed
information regarding the study participants and setting, was used in field notes, observations,
and the data analysis audit [25]. These validation strategies increased the rigor of the study and
helped to ensure soundness of the study findings.
3. Results
In the following section quotes of individual participants are used to substantiate reoccurring
themes found throughout the data. Table 5 provides a summary of results organized by each
participant. All seven participants completed the entire 8-week intervention.
Table 5 Results.
Participant(s)
Bill, Gi, Ann

What? (outcome)
Relaxation

How? (strategy)
Breathing exercises

Cari, Bill, Dan,
Fiona, Gi

Emotional
comfort
Safety
Comfortable
Able to open up

Re-defining
expectations of yoga
Yoga in a different
form

Fiona, Erin,
Bill, Dan, Cari

Social connection
Friendship

Supporting one
another
Helping each other
out

Bill, Gi, Ann,
Cari, group
response
Ann, Erin,
Cari, Gi

Confidence

Dan, Ann

Cognitive ease
Memory
Focus

Affirmation (I am
strong)
Support
Body awareness
Adaptations
Modifications, Body
awareness,
Yoga isn’t supposed
to hurt
Breath with
movement,
Adapting
Modifying

Physical changes
Energy
Strength
Balance
Changes in pain

Why? (medium)
Instructor’s
guidance
Instructor’s balance
Knowledge of BI
needs
Group size
Commonality of
brain injuries and
support group
Class location
(remote) and the
need to ride
together

Commonality of TBI
experience
Instructor guidance
and knowledge
Physical positioning
Flow of class

Pace
Repetition
One thing at a time

Daily life connection
Stress reduction
Sleep/wake cycle
Being present
Body awareness
Relaxation

Giving each other rides to yoga
Dan helping Erin out with
her computer
New friendships (Fiona and Erin)
New occupations with
caregiver (Cari)
Confidence in previous
occupations (walking,
exercising)
Balance
Recovery and avoidance
of health problems
Using yoga techniques to
assist in other therapy
Capacity awareness in doing
other tasks (computer)
Using techniques with other
therapies (trigger point therapy)
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3.1 “Trust the Process”: Essence of the Experience.
The participants’ descriptions of their experiences changed and grew as they progressed
through each sequential yoga session. Fiona described her experience of relating to her physical
body through yoga as a process:
I just got this general message telling me that it’s normal and that it’s ok to, you know,
pay attention to your body, and that was a hard one for me, but just having the
awareness, that, you know, gives you what to look for…it takes a while…and you can
trust the process. That’s kind of the messages that I heard.
Similar progressions appeared repeatedly in the data, and therefore results are presented
chronologically. Reflections describing beginning expectations before the intervention, mid-way
through the intervention at four-weeks, and at the conclusion of the intervention are presented to
reflect the experience as the participants progressed through the 16 yoga sessions (see Figure 1).
The themes describe broadly what the participants experienced during the group yoga
intervention and subthemes describe more specifically how yoga was experienced. An additional
theme characterizes the ways in which participants’ experiences affected their daily life activities
beyond the yoga intervention.

Beginning Expectations
Physical benefits

Mid-Way Experiences: Comfort Establishment
Emotional Comfort

Physical Comfort

Cognitive Ease

Final Reflections: Comfort Facilitates Benefits

Emotional Connection

Physical Change

Cognitive Awareness

Figure 1 Chronological model of the adapted yoga intervention essence of the experience.
3.2 Beginning Expectations: Physical Benefits
In individual interviews at the end of the study, participants were asked to reflect upon their
original motivation for participation and what they expected to experience. Reasons for deciding
to participate in the intervention varied among participants, but all expectations related to hopes
for improved physicality. For example, Ann hoped the intervention would offer a means of reengaging in a health-promoting activity.
I had done yoga in the past, and I hadn’t done it for many years…I knew the study was
being done to help coordination, balance, and I was having trouble with that, and I
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thought that I would give it a try, and I thought it would be a good way to get back into
doing yoga again if it was helpful.
While other participants had less or no experience with yoga, they expressed hearing about the
benefits of yoga and hoped it would have positive physical effects including increasing balance and
decreasing pain.
Cari: I didn’t expect it *yoga+ to make any big difference in my life, but I knew that I
needed to, you know, just because so many people do it, I figured there’s probably
something there that I’ve been missing.
Fiona: What I did expect was, you know, to learn some specific poses, techniques that
would help with some of my physical pain.
Dan described exploring alternative therapeutic options and yoga being offered as a suggestion
by his neurologist. He explained that he expected yoga to be more physically taxing than what he
experienced, “I thought it was stretching, which it kinda is, but I didn’t know it would be relaxing
cause typically when you’re doing exercises and stuff it’s like work.”
Erin anticipated having difficulty with physical aspects of yoga:
I know yoga is good for you, but I took a yoga class over at [athletic club] and they
were doing hump dogs and all those, and that’s so hard. You know? I thought it would
be that.
3.3 Mid-Way Experiences: Physical, Emotional, and Cognitive Comfort
During the mid-way focus group, participants were asked to describe their experiences up to
the halfway point and their hopes for the remainder of the intervention. Broadly, all participants
described feelings of comfort in the form of: physical comfort and relaxation; emotional comfort
and safety; and cognitive ease. Various intentional environmental strategies built into the
intervention facilitated the participants’ experience of comfort. Strategies included: the insurance
of commonality among participants through use of inclusion criterion of similar diagnosis,
maintenance of a relaxing sensory environment within the intervention space, modification of
physical postures, and helping the participants to recognize that yoga poses should not be painful.
Emotional comfort and safety through participant commonality. Emotional comfort was a
common experience expressed by most participants and was described as feeling safe and more
able and willing to open up to others in the group. Experiences of emotional comfort were
attributed to connections between participants including commonalities of TBI and involvement in
the local brain injury support group. As some participants described, these commonalities fostered
a less intimidating environment than they expected to experience while practicing yoga.
Fiona: I think for me the safety definitely comes from the connection of head injury,
and the reason why I have a head injury is more psychological, but it doesn’t take away
from the fact that we all have that connection, and to me that makes such a difference,
you know? Ability to open up and learn and know that everybody’s in that space, and I
don’t know, that’s what made it safe for me.
Cari: Maybe because it’s this size, maybe it’s because also I know a lot of the people
here from the support group, or whatever, but I definitely feel safer here, more
relaxed.
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Physical comfort and relaxation through experiencing adapted yoga. Relaxation and physical
comfort were also common experiences among participants. For Bill, relaxation was facilitated
through re-conceptualizing how yoga should make his body feel.
Well, there was pain with a lot of the courses [I've taken before], and a lot of the poses,
and I thought it was supposed to be that way, and I enjoyed this a lot more…there’s
not a lot of pain here. There’s none in fact…I’m kinda glad this is different than that
kind of yoga because this is very relaxing, compared to that especially. To call it yoga, I
have a hard time with that, but it’s yoga in a different form, and it’s a lot better.
Dan recalled the first day of class, and wished the yoga teacher had been clearer about the idea
that yoga should not hurt:
Back like the first day I either didn’t get the message that – the no pain thing, or I’m
not sure if she didn’t say it…but I think for the first time, you should say that up front.
For other participants, relaxation was facilitated through focusing on breath and using breath in
combination with movement through physical postures, a key component of yoga taught
throughout the intervention:
Ann: It’s reminding me to stay aware of my breath cause I think I was holding my
breath a lot…I think just everyday, I was holding my breath a lot just from stress,
anxiety, you know? And it’s reminding me to breathe, to remember to breathe.
Gi described using the cat and cow postures in combination with his breath to reduce stress in
his daily life.
I really feel that the cow and the cat just helps me…I feel like that’s really helped me
when I get stressed out. I just take some time and I’ll move forward on the couch or
wherever and I’ll just breathe and breathe, breathe.
Fiona expressed difficulty with being aware of both her body and breath, but hoped to improve
in this area as the intervention continued.
Sometimes I’m really uncomfortable being aware of my body, and just focusing on a
certain area, and that’s something that I hope to improve. Focusing on my breath is
another thing…so there are some things that are really uncomfortable, but I hope that
in time it will improve.
Several participants described the yoga teacher’s role in facilitating physical comfort through
modifications or adaptations of the poses. Cari described how the yoga teacher’s adaptations to a
series of horizontal, vertical, and diagonal eye movements helped relieve her physical discomfort.
She [yoga teacher] has been so good at helping with modifications like the eye
movements. I can’t do that. I get too nauseous and all sorts of stuff, and, you know,
other areas that I talk to her about, which I don’t remember anymore because she told
me what to do to modify. Now I’m modifying it. I don’t remember what I’m modifying,
but it has helped.
Ann and Erin also spoke about learning to adapt the eye movements to fit the needs of their
bodies. Ann switched to using arm movements to cross midline because she felt like using her
eyes would trigger a seizure. For Erin, the eye movements were used at times to replace crossing
midline with her arm due to pain she experienced as a result of paresis in her shoulder.
Additionally, participants described appreciation for instruction in using provided props to aid
in physical comfort while in various postures. Participants also cited the yoga teacher’s voice and
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choice of music as increasing experiences of relaxation. These aspects of tactile and auditory input
furthered the establishment of comforting experiences.
Cognitive ease through instruction adaptations. Participants experienced cognitive ease
through the yoga teacher’s adaptation of the instructions. They described her abbreviation and
repetition of both instructions and affirmations as helpful in aiding memory.
Ann: I like that the instructor is aware that we have brain injuries and so she shortens –
abbreviates the affirmation at the beginning of class, keeps the instructions
short…short and easy to remember. Stays in our head.
Dan also described the adapted instructions as enhancing his ability to learn, but requested the
yoga teacher taper off instructions as the intervention continued.
As we’re going through it she *the yoga teacher+ tells us the next step so that we can
follow it, and then we go repeat it multiple times, which helps us learn it for sure, but
maybe she should - toward the end of that - she should start just cueing us but not
quite as much so we can learn to do it.
3.4 Final Reflection of Experiences: Comfort Facilitates Benefits
Following the completion of the intervention, participants reflected on their experiences in a
final focus group and individual interviews. Participants’ described a continuation and growth of
the experiences discussed in the mid-way focus group, ultimately leading to benefits including
physical changes, cognitive awareness, and emotional connection. As Gi explained in his individual
interview, the intervention experience affected him on a holistic level, impacting both mind and
body.
Completely changed. It’s helped me – both *my wife+ and I say it’s helped me with my
balance and my confidence. It’s helped me with my pain, mentally, emotionally,
physically inside, you know? I can slow down and just focus on the good things and
relax.
Physical changes through body balance and relaxation. Several participants described a
continuation of physical comfort facilitated by the yoga teacher’s use of pose modification to
create physical ease. For some, this continuation led to improvements in ability. Cari described her
ability to complete the eye exercises in the second half of the intervention, which she attributed
to overall health improvement and progressing from doing exercises in a seated position to lying
supine.
At the beginning of the class I couldn’t do the eye exercises at all. The second half at
least a couple times when we were doing the lying down, I could do the eye exercise…I
am honestly not sure how much of it was the fact that we were actually laying down,
that might have played into it or, I don’t know. I’ve felt just better health-wise in
general, so I don’t know if that’s part of it too.
Several participants described having physical pain before coming to yoga, and feeling
alleviation or decrease in their pain by end of the class.
Cari: There would be times I’d wake up in pain and laying on the heat pad and
everything, but I’d still be in pain when I went to yoga, and then after yoga, I’d be
feeling so much better, so it helped in that regard. I feel more relaxed, yet I’d have
energy.
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Gi: When I got here I had a really, really, really, really, really, really-I’m sorry, but it was
a really bad headache…It was just burning this morning. I almost didn’t come. I was
just hurting. I felt real off balance, but, you know, I feel pretty good right now.
Physical changes were not consistent across all participants. Erin described feeling more pain in
her shoulder, knee, and groin during the second half of the intervention due to changing positions
from seated, standing, and lying supine. She described how the experience affected her plan to
continue practicing yoga, “I’m going to try it *yoga+ on my own like the standing things, but I am
not going to get down on the floor again cause it just takes…ugh.”
Cognitive awareness through scanning the body. Ann and Gi spoke about changes in their
perception of pain. Instead of simply registering pain, they focused on becoming cognitively aware
of the source and cause of their pain.
Ann: I think it’s gone deeper like instead of just, ‘this hurts,’ I think it’s kind of deeper
like, ‘where is that coming from?’ kind of thing.
Gi: My thought process is - where am I hurting? …I think that the yoga has changed my
thought process a little bit just because that’s what she *yoga teacher+ was
teaching…Take your time. Think about what you’re doing. Find out how your body’s
feeling and stuff like that, and that was something that…I didn’t do on a regular basis
and I do much more of now than I used to.
The yoga teacher guided participants through a ‘body scan’ towards the end of each yoga
session, a series of verbal instructions to bring attention to the relaxation of individual body parts
while in supine. Many participants described experiencing increased body awareness through the
use of this strategy.
Cari: When she’s *yoga teacher’s+ doing the body scan, it reminds me for some reason I
always am pushing my tongue up against the roof of my mouth…and the fact that she
says ‘relax your tongue,’ and I’m like, ‘oh, it’s not relaxed again’…so it helps because
she made me aware of that, even outside of yoga.
Emotional connection through supporting each other. Many participants reflected on feeling an
emotional connection among their peers within the intervention and with the yoga teacher. Gi
exemplified the experience of connection stating, “this group is just nice to communicate and be
in the fellowship of you guys being in my yoga class, where you guys understand.” Participants
described feeling supported and encouraged by one another. This theme is best exemplified in the
following exchange that occurred during the focus group as a response to Bill’s expression of
frustration regarding regaining strength in his recovery.
Bill: I was in good shape.
Ann: But that’s not your value. It is not your value.
Cari: Yes. Your value is you, not what you’re pressing, not what you’re walking. You’re
your own value and you have to accept you’re different, but that doesn’t mean you
have to stay in this spot. You are different and you can progress from here.
Ann: And just because you’re different doesn’t mean you’re not as good.
Gi: *Bill+, I’m not going to talk down to you. I’m not going to give you advice. I’m not
going to tell you how to feel or not feel. *Takes deep inhale+ I am…
Group response: Strong!
In an offering of support, Gi led his fellow participants in reciting an affirmation used
throughout the yoga intervention (“I am strong!”). The participants’ commonalities of
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experiencing and understanding TBI and participating in yoga together created a connection that
resulted in emotional support.
3.5 Impact on Daily Life Occupations
As participants progressed through the yoga intervention, they described ways in which their
experiences affected occupations outside of the intervention. Participants described yoga
influencing health maintenance and social interaction.
Body and breath awareness helps health maintenance and sleep. Participants Dan and Gi both
described increased body awareness. Dan described an increase in his ability to pay attention to
his body’s signals while working on the computer as a result of learning body awareness in yoga.
For Gi, body awareness, or the idea of sensing and realizing how his body feels, led to
understanding his body’s capacity, which helped with balance and fall avoidance at home.
Now I sit up in bed, and I take notice of where I am and what is hurting…and I can
stretch and move and sometimes I can stand up and just reach for the door handle. I’m
not worried about wobbling or stuff like that. She [yoga teacher] has helped me to
take that notice of where that knot was or concentrate and just hold it. Just hold it,
and stretch it a little bit, and just get it out of there, and then when I stand up I’m not
losing my balance because I’ve got a knot in my back.
Similarly, both Cari and Ann felt their increased body awareness aided in health maintenance at
home when experiencing health challenges. Cari occasionally experiences “episodes” which she
described as intense nausea, dizziness, and headaches. She described how knowledge of her
body’s capacity led to avoidance of such an episode.
Then on that Thursday as soon as I started to feel that [episode coming on], I was like
I’m done. I walked away from the jigsaw puzzle and came in here and just, I just
relaxed, ate something, and chilled for a little bit and it didn’t go into a full blown
episode for me…It’s *yoga’s+ helped me be a little bit more focused on my body and
realize some things that I could do to help prevent an episode coming and stuff, so
yeah, it’s been definitely helpful.
Ann is prone to seizures and in the second month of the yoga intervention while she was at
home, had three seizures within 24 hours. She described the impact of practicing yoga on her
recovery:
I think I had more health problems the second half [of the yoga class], cause I had a
couple falls and I started having large seizures, but I think I recovered from them faster
with the yoga than I would have without it.
Participants described using breath work including focusing on breathing and aligning breathing
with movement in their daily life activities, to decrease overwhelming feelings of stress and to aid
in sleep/wake cycles. Bill described using ujjayi breathing, a technique taught by the yoga teacher,
to transition to sleep. Ujjayi breathing involves diaphragmatic breathing with a constriction of the
throat, which Bill playfully referred to as the “Luigi” breath.
I can at least breathe through my nose. And I use it at night when I go to sleep. I use it
to help me go to sleep. I tell *the yoga teacher+ I go to my Luigi breath. That’s the
breath that makes noise.
Ann described using the breathing techniques in the morning to aid in waking:
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When I get up in the morning, the first thing I do now is take some deep breaths and
stretch, and that wakes me up, whereas before, I don’t think I was doing that, and I
think that I was foggier longer, and it took me longer to wake up.
Use of yoga techniques in other therapy. Dan and Cari reported incorporating techniques they
learned during the yoga intervention into other therapy attended during their recovery. Dan
described his incorporation of yoga techniques into trigger point therapy:
You start kind of in the stretch, you know, trying to figure out how to incorporate the let’s just call it the flow - that we had in class, to those stretches. It’s a whole lot more
fun.
Cari reported an increased capacity to perform exercises in physical therapy as a result of
techniques she learned in the yoga intervention:
Some of my physical therapy and some of my vision therapy things were both
incorporated in this yoga, which I found really interesting and so, it helped me figure
out how to do the physical therapy ones, which I’d been having difficulty figuring out a
way that I could do it.
Increased confidence in walking. Bill, Ann, and Gi described increased confidence in balancing
and walking after participation in the yoga intervention. Bill reported, “I think I’m – what’s the
word? – more confident in the things that I do, exercising and walking and stuff.” Similarly, Gi
spoke of increased confidence in balancing and walking throughout his daily routine. Ann
described a change in her perspective of her abilities:
I was focusing a lot on what I can’t do, and I think with the yoga I was more feeling
empowered with what I can do, and realizing that um my body hasn’t totally given up
on me.
Social interaction leads to social participation beyond intervention. All participants expressed
experiencing increased social interaction as a result of the group yoga intervention. For some,
friendships developed that extended beyond the yoga class. Fiona spoke of her relationship with
Erin: “she showed me a side of myself that I didn’t know really existed, and I was like-it was
amazing! …It’s amazing what one connection can do.” Erin did not have a vehicle to drive to the
yoga classes and expressed interest in carpooling with other participants. Fiona began giving Erin
rides and the two formed a friendship.
So, you know I was more than happy to help out whenever I could and she did a lot for
me, and she was very inspirational for me and, our conversations, you know, days that
were bad and she just has that sense of humor.
Fiona described her social interaction with Erin impacting her perception of relationships on a
broader scale:
I learned that it’s not so scary to get to know someone, even if they’re not like me on
the surface…I know that there’s been times when I’ve wanted to do certain things, and
I shy away from ‘em if it’s with other people. So that was another lesson, like
something I learned about myself, you know? That I’m - I know I’m not alone, but to
really know I’m not alone, you know? There’s a difference from – between when the
head stuff goes to your heart.
Connections initiated through the yoga intervention often developed into social interactions
outside of the intervention. Erin spoke of Dan’s offer to help her set up her home computer, and
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Bill described giving Dan rides from the bus stop to the laboratory. Cari described creating a new,
shared occupation with her caregiver as a result of attending the yoga intervention together:
Almost every day after yoga, *my caregiver+ and I would go for a walk for an hour…and
that was part of what was, you know, it was just great! We’d have yoga. We’d get all
loosened up and, you know, made it so that we were ready to walk.
4. Discussion
This study provides an initial understanding of the experiences of engaging in a group adapted
yoga intervention from the perspective of individuals with chronic TBI. Based on the interpretation
of the reoccurring experiences voiced by the seven participants, we identified three major
inferences. First, it appears that the experience of physical, emotional, and cognitive benefits
occurred secondary to the establishment of a safe and comfortable environment. Second, despite
beginning expectations of experiencing only physical benefits from yoga, participants describe
perceptions of benefits on a more holistic level with improvements expanding to emotional and
cognitive aspects as well. Finally, it seems that learned yoga techniques and social interactions
experienced during the yoga sessions affected daily occupations or activities outside of the
intervention.
Participants from this study described perceptions of beneficial effects from yoga occurring
with the preliminary establishment of a safe environment. This has important implications for the
structure of future studies in the same research area, as this was the first study to record
qualitative data midway through a yoga intervention. Prior to experiencing the benefits described
during the final focus group and interviews, participants in this study described feelings of physical,
emotional, and cognitive comfort within the environment where the yoga intervention occurred
during the midway focus group. Feelings of comfort and safety were described as resulting from
the existence of commonalities among fellow participants, including having a TBI and belonging to
the same support group. In this study, creation of a safe environment occurred through the
intentional use of inclusion criteria of having the same diagnosis (chronic TBI) and the
unintentional recruitment from a single TBI support group. An additional intentional strategy was
the use of a yoga teacher who is also an OTR/L. The OT therefore possesses the knowledge of
adaptation and modification of the physical environment to fit the needs of individuals with TBI.
Disability and rehabilitation literature supports similar inferences for individuals with other
neurologic disorders and disabilities in general [13, 30]. Garrett, Immink [13] evaluated the effects
of a ten-week yoga program for people with stroke. Participants described how the environment
of the intervention affected their ability to experience outcomes. For example, participants in
Garrett’s study described an environment in which they felt safe knowing the yoga teacher had
knowledge of their physical and cognitive limitations, and they felt no pressure or judgment of
their abilities and were encouraged to stop if they felt pain. Such descriptions align with the
findings in the current study of the significant role of safety in promoting therapeutic change,
whether it is physical, emotional, or cognitive. Hammel, Magasi [30], qualitatively explored the
meaning of participation for individuals with disabilities, and their results further support the
importance of safety and security in eliciting change. Participants in the study by Hammel, Magasi
[30] described active engagement in all daily life activities as being contingent on feelings of
personal security within the social environment. This finding directly supports the finding in the
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current study, that therapeutic changes during the yoga intervention were predicated upon
participants feeling socially and physically safe within the intervention environment.
The physical, emotional, and cognitive benefits of yoga for individuals with TBI is supported by
prior clinical research of yoga for individuals with brain injuries [16, 17, 19, 20]. Additionally,
limited qualitative data from yoga research for individuals with brain injuries supports the
inference of increased participation in daily life activities in congruence with practicing yoga [8, 16].
Future studies may also seek to determine if there is any correlation between the experience of
participation in a yoga intervention and mechanism of injury. There were differences in outcomes
and expectations between participants with various types of brain injuries in this study, however
due to the small sample size, it is difficult to indicate if these differences are a reflection of each
participants individuality or are influenced by mechanism of injury. The influence upon experience
based on mechanism of injury is an important avenue of study, which would provide further
insight into the experience of yoga for individuals with TBI.
4.1 Clinical Implications
Figure 1 illustrates the participants’ experience of the yoga intervention and indicates the
dynamic process of the experience as the yoga intervention progressed. This model illustrates the
importance of implementing intentional strategies when designing yoga interventions to increase
the likelihood of physical, emotional, and cognitive outcomes. Based on the results of this study,
these strategies helped to create a physically, cognitively, and emotionally safe environment.
Practitioners designing an adapted group yoga intervention for individuals with TBI might consider
implementing similar strategies. Strategies may include: inclusion of similar participants; having a
yoga teacher with knowledge in adaptation of the environment through dual practice in yoga and
OT; re-conceptualization of yoga as pain free and non-competitive; and use of yoga principles
including breath through movement and body scanning to facilitate relaxation and body
awareness.
Additionally, yoga appears to be beneficial to individuals with TBI by impacting physical,
emotional, and cognitive domains. Because cognitive and psychosocial deficits persist or appear as
secondary problems later in the TBI disease process, yoga may be a valuable option for individuals
in the chronic stage of TBI recovery [3, 4, 15]. Finally, the results of this study coincide with recent
literature acknowledging the functional benefits gained through the use of complementary
integrative health approaches in rehabilitation for individuals with TBI [31].
4.2 Strengths and limitations
The use of multiple validation strategies [25], implemented throughout the data collection and
analysis processes, strengthened the rigor of this study. The primary author maintained prolonged
engagement and persistent observation in the field by observing all yoga sessions, conducting all
interviews and focus groups, and transcribing verbatim all audio recordings. The triangulating
analyst provided an external check of the research process and kept the first author authentic in
methods and meanings ascribed to the data. Creswell [25] recommends using at least two
validation strategies, and the use of multiple strategies indicates the high degree of rigor observed
by the authors, strengthening the study results.
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While the emphasis of studying the experiences of one small group intensely over time is a
strength of the qualitative paradigm in this phenomenology, this study’s small sample size limits
the possibility of applying findings to a larger population. Another potential limitation of this study
is the timing related to the collection of data on the study participants’ initial expectations of the
intervention outcomes. Participants were asked to reflect on their expectations for the yoga
sessions retrospectively, during their final individual interview. By this time the experience of
engaging in the intervention could have affected how they expressed their initial expectations.
Asking participants to explain their expectations before the beginning of the intervention would
have strengthened this portion of the study’s data.
Furthermore, it cannot be concluded that the participants experienced therapeutic changes
solely because of yoga or the safe environment created by the commonalities among participants.
For example, benefits could have occurred simply because the intervention required participants
to leave their homes twice a week and navigate their way to the research lab for yoga class. The
qualitative data collection process also required them to reflect upon their experience through
narrative storytelling during individual interviews and focus groups. These elements of the
intervention require physical, emotional, and cognitive engagement not directly linked to the
activity of practicing yoga, but are possible reasons for experiencing therapeutic benefits. There
was not a control group for this pilot study, so it is impossible to know the specific effects of yoga
alone.
Additionally, the primary researcher transcribed both focus groups solely and therefore
interjudge reliability of transcriptions was not utilized. Moreover, while the primary researcher
was present for both focus groups, she did not complete transcription during the live event and
therefore intrajudge reliability of transcriptions was not utilized. These limitations decrease the
reliability of the transcription data.
Finally, while several validation strategies were used to increase rigor, member checking, or the
process of soliciting participants’ views of the credibility of the findings and interpretations [25]
was not employed. While member checking would have increased the credibility of the study,
contact with the participants beyond the final interviews was not stipulated in the original IRB
proposal, and data analysis took place several months after data collection. Therefore, aside from
the IRB barrier to performing member checks, it was determined by the researchers that member
checking accuracy would be difficult considering participant self-reported memory problems and
the elapsed time since the intervention. Despite not member checking, we nevertheless found
tremendous overlap between the statements made by the participants in the focus groups and in
their individual interviews. This consistency of reporting by the participants substantiates the
accuracy of the findings of this study, which may offset the inability to perform member checks.
These limitations notwithstanding, this study provides important insights regarding the
experiences of individuals with TBI in engaging in an adapted yoga intervention. The implications
of these experiences can be used to inspire future research exploring the benefits of yoga for this
population. Possible future research might include a randomized comparison trial with a large
sample size comparing yoga to a different intervention. The comparison group in a yoga study of
this kind will need to control for important aspects of the intervention. Examples of controlled
aspects for both the yoga and control group might include: attending the same amount of sessions
in the same physical environment; being taught by an interventionist who is also a therapist;
spending the same amount time with the therapist; and having similar group sizes. It may also be
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helpful to incorporate a mixed-methods design comparing the outcomes of a group in which both
quantitative data and qualitative measures are taken with those of a group in which only
quantitative measures are taken. A study of this kind could explore the possibility of the influence
of the narrative method on therapeutic outcomes.
5. Conclusions
The individuals with chronic TBI in this study experienced the adapted yoga intervention as a
process. Prior to beginning the study, they expected physical benefits from yoga. Halfway through
the intervention they experienced feelings of safety and comfort within the intervention
environment. Finally, their experiences of comfort and safety led to physical, emotional, and
cognitive changes. Participants also described how these changes affected aspects of their daily
life including health maintenance and social participation. This study provides insight into how an
adapted group yoga intervention was experienced by a group of individuals with chronic TBI. The
results support recent literature acknowledging the functional benefits gained through the use of
complementary integrative health approaches for individuals with TBI [31]. Additionally, the
participants provided evidence of the importance of establishing a safe and secure intervention
environment in promoting desired outcomes. The positive outcomes experienced by participants
indicate the need for further study of adapted group yoga as a possible intervention strategy for
individuals with chronic TBI.
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