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ABSTRACT

In a state ravaged by suicide and a mental health crisis, this study
sought to mitigate impacts of adverse childhood experiences (ACEs)
and depressive and anxiety symptomology in high school students
in a rural Montana community. Through a seven-week, twice weekly
intervention of trauma-informed yoga, participants experienced stat-
istically significant reductions in anxiety (GAD-7) and increases in
Strengths and Difficulties (SDQ-11) overall scores and some sub-
scales; noteworthy improvements were also present in depressive
symptomatology (PHQ-A), salivary cortisol levels, and sleep duration.
Importantly, participant qualitative feedback indicated significant
benefits in focus, relaxation, and overall well-being. Further research
is needed to imply generalizability and should include a larger, more
diverse sample as well as utilization of control groups and an exam-
ination of academic and behavioral impacts at the school level.

A child’s mental health is just as important as their physical health and deserves the same
quality of support. No one would feel embarrassed about seeking help for their child if
they broke their arm—and we really should be equally ready to support a child coping

with emotional difficulties.
—Kate Middleton

Introduction

It is imperative that schools create time to ensure the safety, health, and well-being of
students (Noddings, 2005). However, current legislation forces public school teachers
and administrators to focus their energies on students meeting standardized measures
of academic progress and proficiency against state and national standards for account-
ability purposes. To ensure adequate instructional time for tested subjects like mathem-
atics and reading, enrichment activities like music and art classes, and often even recess,
are cut from the schedule (Walker, 2014). In the hyper-scheduled and over-tested lives
of our K-12 students and teachers, an emphasis on educating the whole child is often
left wanting.
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The purpose of this project was to find a purposeful and efficient way to integrate
student well-being and mental health practices in a rural school district in Montana
without detracting from instructional time. Through the lens of community-based par-
ticipatory research, the research team developed a meaningful and productive relation-
ship with the school district and key community members. This ensured the success
and longevity of an intervention designed to target students with histories of traumatic
exposure in a community deeply impacted by stigmatization of mental health care, sub-
stance abuse, and the suicide epidemic.

Project significance

This research aimed to improve chronic stress-related behavioral and mental health out-
comes for adolescents in rural Montana through the application of a school-based inter-
vention: trauma-informed yoga. Given the prevalence of suicide and mental health
issues in rural Montana (Montana Department of Public Health & Human Services,
2018), this project was designed to help mitigate the impact of contributing factors (i.e.,
stress and trauma) by providing coping strategies (such as breathing, meditation, and
mindfulness) through yoga for adolescents. These coping strategies are intended to
improve overall mental health and behavioral outcomes, which may ultimately lead to
reduced suicide rates. This study sought to evaluate the implementation of an innova-
tive intervention that will ultimately promote positive development in school-aged chil-
dren concurrently with providing rural access to novel interventions.

Context: The rural mental health crisis

Montana is a state in a true mental health crisis. It has consistently ranked in the top
five states with highest suicide rates in the nation, based on recent reports from the
Centers for Disease Control and Prevention (CDC, 2020). Nearly a fifth, or 19.5% of
Montana adults, report being diagnosed with depression, compared to 17.4% of all U.S.
adults (Substance Abuse & Mental Health Services Administration, 2015). Based on the
2015 and 2016 National Survey on Drug Use and Health (NSDUH) estimates, nearly
8% of Montana adults suffer from major depressive episodes, compared to 6.7% of all
U.S. adults (Substance Abuse & Mental Health Services Administration, 2017).
Depression and mental illness are not only present in adults in Montana, but these
issues also impact youth as well.

A longitudinal study from 2010 to 2014 indicated that 39.1% of Montana adolescents
aged 12-17 sought treatment for a major depressive episode at some point during the
study (Montana Adolescent Substance Abuse Facts, 2015; Montana Department of
Health & Human Services, 2016). Higher than national average prevalence of mental ill-
ness likely contributes to Montana’s suicide rate that is nearly double that of the U.S.
(American Foundation for Suicide Prevention, 2017). For example, the rate of youth
suicides (ages 11-17) in Montana is more than double the rate of youth suicides nation-
ally, and 74% of those suicides presented with warning signs. Factors, including scarcity
of treatment resources, long distances to existing care, and stigma of mental illness and
its care, are also likely contributors to these higher suicide rates (Kaiser Family
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Foundation, 2016). Importantly, in the county in which this project took place, the 2019
Youth Risk Behavior Survey indicated that 39% of high schoolers experienced severe
depression symptoms, 20% made a concrete suicide plan, and 16% attempted suicide
(Montana Office of Public Instruction, 2019). Because of these alarming statistics, this
project sought to directly address several factors of youth mental health through the
promotion of healthy stress management and targeted improvement of indicators of
depression and anxiety using trauma-informed yoga. Understanding how rurality is a
key factor in this project further informed the study’s approaches.

Rural mental health care access disparities

Rural America has unique challenges in accessing quality mental health care. Many bar-
riers exist, including a lack of mental health care providers, geographic isolation leading to
inability to access providers, cost, stigma around mental illness, and even weather (many
Montanans are unable to travel any considerable distance for the majority of the year due
to deep snowpack and lack of highway snow plowing to healthcare provider locations)
(Kaiser Family Foundation, 2016). To illustrate the rural nature of the state, 44% of
Montana’s population is classified as rural or frontier, meaning they are some of the small-
est and most geographically isolated areas in America (National Center for Frontier
Communities, 2018; National Network of Libraries of Medicine, 2020). Therefore, innova-
tive mental health delivery methods are desperately needed for not only rural Montanans,
but other geographically isolated areas in our nation. Specifically, intervening with adoles-
cents in the school setting is indicated in the context of rurality and limited mental health
care access, particularly for children that have been exposed to adverse experiences.

Adverse childhood experiences

The linchpin around which this study revolves are adverse childhood experiences. In
a seminal study involving 17,000 participants, Felitti and his team (1998) discovered
a strong correlation between negative adult health outcomes and adverse childhood
experiences (ACEs), such as physical and emotional abuse, neglect, and/or household
dysfunction (Felitti et al., 1998). Of its study participants, 64% had at least one ACE,
and as the number of ACEs one experienced increased, so did their negative health
outcomes (Felitti et al, 1998). This study prompted the genesis of many others
involving ACEs and their impacts on both children’s and adults’ mental and physical
health, as well as behavioral and academic outcomes. For example, a study by Carrey,
Butter, Persinger, and Bialik (1995) found that abused children, when compared with
a reference group, scored lower on verbal and full-scale IQ batteries. Furthermore,
these scores were inversely related to the severity of the abuse they had suffered and
supports the hypothesis that abuse, and therefore certain types of trauma, can inhibit
cognitive function (Carrey et al, 1995). Adverse childhood experiences not only
impact an individual’s mental and physical health, but it significantly impairs cogni-
tive function, leading to an increased academic achievement gap between traumatized
youth and those who have not suffered trauma. Therefore, it is imperative to address
these issues at the school level to support children academically, socially, and emo-
tionally and mitigate the issues of childhood adversity.
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Rural ACEs

Rurality presents a unique challenge to those who experience ACEs. While adverse
experiences can happen anywhere geographically, fewer resources and social supports
are available in geographically isolated areas. Further, poverty and low educational
attainment also tend to be concentrated in rural locations, placing children in more vul-
nerable situations without needed resources (Lukens, 2017). The 2011-2012 National
Survey of Children’s Health found that rural children were more likely to experience
ACEs than urban children due to the likelihood of an impoverished lifestyle and lack of
public resources (Lukens, 2017; U.S. Department of Health & Human Services, 2015).
Additionally, in a recent study, Talbot, Szlosek, and Ziller (2016) found that while the
prevalence of ACEs was comparable in rural and urban adults, roughly a quarter of
rural adults had a high ACE score (4+ ACEs).

In the Montanan county in which this study took place, the 2019 Community Health
Survey indicated a widespread prevalence of high ACE scores (a score of 4 or greater):
23.8% of men and 19.9% of women reported high ACE scores, and 38.2% of those
respondents were in the 18-39year age range (J. Wilcox, personal communication,
September 30, 2019). Of these survey responses, the most commonly occurring ACE in
this county reported was emotional abuse (42.2%); the next most-often occurring ACEs
were tightly clustered and included household substance abuse (28.4%), parental separ-
ation or divorce (26.8%), household mental illness (24.7%) and physical abuse (22.8%)
(J. Wilcox, personal communication, September 30, 2019). Given that nearly half of
respondents suffered from emotional abuse and nearly a quarter suffered from other
forms of abuse, it is abundantly clear that this population is in dire need of efforts to
mitigate childhood ACEs during adolescence. Purposefully integrating mental health
interventions in the public school setting in rural areas offers an accessible opportunity
to address ACEs, especially when access to mental health care agencies is less available
in frontier areas (Kaiser Family Foundation, 2016).

Partnership processes: Community-based participatory research

To increase access to mental health care and mitigate high school students’ issues sur-
rounding adverse childhood experiences (or other less severe challenges to their mental
health and equilibrium), the principal investigator developed a partnership with a
school system and a local yoga studio within a rural Montana community using a commu-
nity-based participatory approach. Israel, Schulz, Parker, and Becker (2001) define com-
munity-based participatory research (CBPR) as “focusing on social, structural, and
physical environmental inequities through active involvement of community members,
organizational representatives, and researchers in all aspects of the research process” (p.
182). Instead of implementing the project from a researcher-centered approach, a CBPR
approach was utilized to purposefully situate the community stakeholders at the center of
the study. This method provides an opportunity for stakeholders to contribute to their
own purposes, questions, and aims for the study instead of the researcher implementing
their personal research agenda upon the community. As opposed to traditional research
approaches, CBPR is founded upon shared ownership of the research process and prod-
ucts along with shared decision making (Faridi, Grunbaum, Gray, Franks, & Simoes,
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2007). In summary, CBPR “recognizes the importance of involving members of a study
population as active and equal participants, in all phases of the research project, if the
research process is to be a means of facilitating change” (Holkup, Tripp-Reimer, Salois, &
Weinert, 2004, para. 3). This change occurs when stakeholders contribute “their expertise
to enhance understanding of a given phenomenon and integrate the knowledge gained
with action to benefit the community involved” (Israel et al., 2003, p. 1).

After forging initial relationships with the school district and community partners, to
continue to grow trust and the relationship with the school district, the principal inves-
tigator (PI) facilitated additional community relationships that support the school dis-
trict. The principal investigator joined the local community wellness/resilience
committee that focuses on suicide prevention and de-stigmatization of mental health
care; this participation led to the PI receiving an invitation to join the school district’s
suicide, intervention, and response to treatment committee. From these committees, a
community advisory board (CAB) was formed from various members of the school dis-
trict (co-principals, district level administrator, physical education teacher, and school
nurse) and community agencies (the county’s health department director and commu-
nity health coordinator from the local hospital). Community advisory boards are often
lauded as a positive, formalized mechanism for ensuring equitable community represen-
tation in research studies (Newman et al., 2011).

A participant observation framework was used by the PI throughout the intervention
for the purpose of engaging with all participants and instructors. This process included
active participation in each session of yoga. This framework was based on Hammer
et al. (2017) who stated “Participant observation can provide depth and context to
observations and help minimize mistaken assumptions routinely made based on obser-
vations from a distance” (p. 441). Although participant observation is more often used
in cultural and anthropological research contexts (Fletcher et al., 2013), it is also gaining
momentum as an accepted approach for community-based participatory research. The
framework is beneficial in providing a lens through which wide-ranging sociocultural
factors in community-identified issues can be explored more broadly (Horowitz,
Robinson, & Seifer, 2009). These strong CPBR structures supported and ultimately led
to a grant from the National Institutes of Health (NIH), which funded this study (NIH
award no. P20GM104417).

Given the current challenges due to COVID-19, it is important to note that according
to Saul (2013) collective trauma has a way of forging strong bonds between those who
experience it. While the coronavirus crisis is still ongoing at the time of this manu-
script’s creation, it began in the midst of the intervention period. Despite the difficulties
this pandemic created, the sense of community and support between the PI and CAB
has noticeably strengthened.

Intervention design: Trauma-informed yoga

Bessel van der Kolk (2014) asserts that chronically traumatized individuals hold trauma
within their physical bodies, which may take the form of migraines, muscle spasms, or
fibromyalgia. While medication can be prescribed for these various ailments, researchers
posit that movement and somatic experiencing (a focus on using the body to heal
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trauma) may work to mitigate the impacts of trauma in the body without medication
(Levine, 1997; van der Kolk, 2014). Further complicating the physical ailments related
to trauma is alexithymia, which, according to van der Kolk (2014), is “the technical
term for not being able to identify what is going on inside oneself” (p. 274). A cultiva-
tion of a yoga practice is one way to reconnect with one’s physical and emotional sensa-
tions to foster a sense of self-awareness and emotional regulation which also assist with
processing complex trauma; this awareness leads to improved interoception, or discov-
ering the body’s internal rhythms while simultaneously benefiting one’s proprioception,
or awareness of connection to one’s self, others, and their environment (Malchiodi &
Perry, 2020). One study showed that a 20-week yoga intervention for chronically trau-
matized adult women increased activity in the insula and medial prefrontal cortex areas
of the brain, both of which are responsible for self-regulation (van der Kolk, 2014).
Moreover, yoga has shown to improve heart rate variability in traumatized individuals,
which is used as an indicator for the health of the autonomic nervous system (van der
Kolk, 2014). When an individual has been traumatized, the autonomic nervous system
creates “arousal in both body and brain” and leads to poor heart rate variability, indi-
cating a negative stress response in the individual (van der Kolk, 2014, p. 269).

Although limited research exists on children and yoga, recent studies suggest that yoga
and mindfulness can greatly benefit all students, especially for those that have suffered
traumatizing experiences (Cook-Cottone, Talebkhah et al, 2017; Emerson & Hopper,
2011; Spinazzola, Rhodes, Emerson, Earle, & Monroe, 2011; van der Kolk, 2014). These
studies have drawn positive relationships between physical yoga practices and academic
gains along with a decrease in cortisol levels. Middle school students also have improve-
ments in stress, sleep, and academic performance after participating in yoga (Butzer, van
Over, Noggle Taylor, & Khalsa, 2015; Khalsa, Hickey-Schultz, Cohen, Steiner, & Cope,
2012). Other studies on yoga have reported positive mental health outcomes in measures of
resilience, anger, anxiety, stress, depression and fatigue as well as physical health improve-
ments such as flexibility, strength, and weight loss (Khalsa et al., 2012). Additionally, yoga
has also been linked to improvements in test anxiety, work habits, academic performance,
emotional intelligence, and cooperation (Butzer et al., 2015; Khalsa et al., 2012).

Burke-Harris (2018) reveals one of the keys to reversing the physiological and psy-
chological impacts of childhood adversity is exercise along with relaxation techniques
like meditation. Providing a trauma-informed yoga-based practice can help students cre-
ate a space where they “feel safe enough for learning to occur” (Cook-Cottone et al,
2017, p. 218). Further, exercise causes the release of a protein called brain-derived
neurotrophic factor, which is paramount for learning and memory in the brain hippo-
campus and prefrontal cortex (Ratey, 2008). Yoga has been shown to increase GABA
levels in the brain, which are lower in survivors of post-traumatic stress disorder (Ratey,
2008). Spinazzola cites Holzel et al. (2011) in asserting that “mindful meditation has
also been shown to increase brain gray matter concentration, which is involved in learn-
ing, memory, emotion regulation, self-referential processing, and perspective taking” (p.
433). As noted by the research above, yoga as a form of physical exercise has the cap-
ability to improve learning and academic outcomes for youth.

Traditionally, trauma-informed yoga follows a “hatha” style practice, which can be
used as an umbrella term for yoga practiced in Western cultures. Hatha yoga is
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comprised of “asanas” (static poses), “pranayama” (breathing practice), and “vinyasa”
(dynamic sequences of asanas/poses). Given that the participants in the current study
were in a regularly scheduled strength training physical education class, we wanted to
challenge them with a “power vinyasa” practice. Power vinyasa is a strength-focused
practice that links movement to deep, measured breathing by combining sequences of
poses with long holds and balance work (Buscko & Rychlik, 2006, p. 168).

Trauma-informed yoga is distinctive from a traditional yoga practice in a variety of
ways. Most importantly, the yoga instructor must be very knowledgeable regarding both
the physiological and psychological impacts of trauma for those who are participating
in each session. The knowledge will then guide the instructor in relation to intentional,
trauma-informed choices which could positively or negatively impact participants. For
example, certain props such as a strap, could create a trigger for those who may relate a
strap to some form of past restraint. The instructor should also be aware of poses that
could inadvertently serve as trigger either due to the naming/instructions provided for
the pose or the actual physical position. An example would be language including
“binding hands behind one’s back or performing ‘corpse pose.”” The actual physical
positions include any that could be interpreted as sexually suggestive (such as
downward dog, straddle splits, etc.) (Emerson & Hooper, 2011). Additionally, a trauma-
informed yoga instructor must be constantly aware of these potential triggers and sup-
port participants in teaching them to listen to their body. Finally, a trauma-informed
yoga instructor should also focus on enhancing participant knowledge to help them
understand how yoga can support healing a dysregulated stress response/nervous system
(Cook-Cottone et al., 2017; Emerson & Hopper, 2011).

Through slow, controlled movements that are paired with breath, this “yogic breath-
ing” (or deep, diaphragmatic breath) forces participants to focus on their breathing and
poses as a moving meditation and work together to address the embodied, physical
effects of trauma; a plethora of research exists to support that practicing yoga and this
intentional breath work is beneficial to emotion regulation, decreased rumination, stress
management, and quality of life while concurrently treating traumatic stress disorders,
insomnia, anxiety, and depression (Salmon, Lush, Jablonski, & Sephton, 2009).
Additionally, the rhythmic and repetitive motions that a trauma-informed yoga practice
involves are shown to help regulate a dysregulated stress response, bringing practitioners
into the present moment. They are designed to “restore and entrain the rhythmicity of
biological functions that are often disrupted during periods of stress” (Salmon et al,
2009, p. 62). The empirical evidence thus far supports the use of yoga toward improving
mental and physical health outcomes for traumatized youth; therefore, these evidence-
based benefits following a yoga session suggest that trauma-informed yoga could be an
important complementary treatment for children with a history of ACEs to support
overall well-being and academic success (Salmon et al., 2009).

Intervention framework

Consistent with established yoga interventions for mental and physical health outcomes
for adolescents, the program used the framework designed by the “Yogis in Service
Trauma-Informed Yoga” (YIS-TIY) approach (Table 1) (Cook-Cottone et al, 2017).
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Table 1. Conceptual framework for trauma-informed yoga intervention (Cook-Cottone, Talebkhah,
et al., 2017).

Symptoms related to trauma exposure Elements of YIS-TIY

Hyperarousal and Dissociation Embodied Practice (Physicality and Interoceptive Awareness)
Avoidance and Reexperiencing Engagement in the Present Moment (Yoga and Mindfulness Practices)
Alterations in Cognitions Intentional, Empowered Thinking (12 Cognitive Intentions)

Relational Disconnection Yoga Teacher Presence and Responsiveness (Relational Attunement)

During course sessions, a certified yoga instructor led mindfulness/yoga practice sessions
that highlight deep breathing, mindful movement, and cultivation of emotional regulation
and stress relief. Each session began with goal or intention-setting for each individual, a
brief time for reflection prior to the practice, intentional breathing followed by the phys-
ical practice, and ended with a meditative reflection intended to calm the central nervous
system. Each student was also asked to write a journal reflection at the conclusion of
each session to record changes in mood, thought patterns, or physical sensations. At the
end of the 8-week intervention period, students were also asked to respond to an open-
ended survey to share whether/how they found the mindfulness/yoga practice helpful in
regulating emotions, behaviors, thoughts, and/or perceived academic outcomes.

Research aims

As a pilot study, this research held two primary objectives:

e Aim 1: Foster a partnership with a rural Montana school district and test the
feasibility of implementing a trauma-informed yoga intervention.

e Aim 2: Collect preliminary data for the intervention (surveys, journal entries, and
cortisol levels) to assess how the intervention related to changes in youth mental
and physical health (e.g., behavioral, social, emotional, and physical functioning).

For this pilot study, feedback was gathered from the school district, teachers, and students
from the focus group via conversations and email communications to determine the level of
burden from the various assessment instruments and participation in the pilot. Retention
and satisfaction of participants, as measured by survey instrumentation and participation
rates from year one indicated the feasibility of an ongoing partnership with the school dis-
trict. Because this pilot was a feasibility study, no control group was utilized, and the focus
of the project was to examine pre and post survey results and cortisol levels.

Methods
Innovative methodology

This research relied upon a novel, rarely implemented intervention of a trauma-
informed yoga intervention in the public school setting to promote positive youth devel-
opment. Traditionally, trauma-informed practices in school settings involve education-
ally-focused interventions, like Social Emotional Learning curricula or referral to special
education programs (Burke-Harris, 2018; Collaborative for Academic, Social and
Emotional Learning, 2020). The authors of this manuscript posit that intervening with
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adolescent mental and physical health must be a multidisciplinary approach, and that
root causes of health issues stemming from outside the educational environment cannot
be addressed solely through educational interventions. Additionally, this study engaged
collaborative partnerships with a rural Montana school district, community businesses
(yoga studios), and public health organizations for this study’s promotion and recruit-
ment. Given that district and school administration have requested the PI’s continued
assistance with program evaluation, data analysis, and further implementation and
expansion of this study, this project supports the collaborative approach of CBPR and
community-identified needs.

In the winter of 2020, this pilot study was implemented in a rural high school in
Montana. Although designed to be eight weeks, this intervention was forced to be trun-
cated at seven weeks due to the global coronavirus pandemic and mandatory school clo-
sures. In this seven-week intervention, 18 high school participants completed a 45-
minute trauma-informed yoga session with a certified yoga instructor twice a week dur-
ing their regularly scheduled physical education class. Students completed pre-surveys
that indicated adverse childhood experience scores, anxiety scores, depressive symptom-
atology scores, and strengths and difficulties scores. Teachers and parents also com-
pleted pre-surveys regarding the participants’ strengths and difficulties as well; however,
the survey response rates were very low with both teachers and parents, thus invalidat-
ing results. Salivary cortisol was collected pre- (during week 1, prior to the initial ses-
sion) and mid-intervention (at week 4) to determine if participants’ stress levels were
impacted by the intervention; post-intervention cortisol was unable to be collected in
week 8 due to school closures from the coronavirus crisis.

Qualitative data were collected through reflective journals that participants were asked to
utilize after each session, and students were given the latitude to write whatever they desired
after their final pose. Additional qualitative data were gathered by the graduate assistant
from observations for each intervention session, and a final survey was given to participants
that allowed for open response feedback on elements of the study they liked or disliked.

After students volunteered for program participation, to establish a baseline for par-
ticipants, students were given the ACE screening instrument and pre-surveys (outlined
below) and then began the eight-week intervention. Because of this unexpected closure,
students completed post surveys online during week 8 while they were sheltered in place
at home. Participants were offered a $25 gift card incentive to complete their surveys,
and the physical education teacher also made it a requirement of their class. As a result,
16 out of 19 of the participants completed all post-survey measures.

Salivary cortisol samples were deidentified (using a code key system) before analysis
by the Center for American Indian and Rural Health Equity Translational Biomarkers
Core Lab at MSU. Testing utilized the Abcam (ab154996) cortisol in vitro competitive
ELISA (Enzyme-Linked Immunosorbent Assay) kit designed for the accurate quantita-
tive measurement of cortisol in saliva (sensitivity 0.12ng/mL). Comparisons using
paired t-tests between pre and post-surveys were utilized to determine changes in corti-
sol and sleep duration following the intervention, and any changes in cortisol levels and
sleep duration pre and mid-intervention were analyzed to assess any trends in stress
reduction and improved rest. Table 2 outlines the various validated measures utilized in
this study to assess participant outcomes.
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Description of measure

Source (if applicable)

Timeline for dissemination

Cronbach'’s alpha/validity &
reliability from prior research

Center for Youth Wellness
ACE-Q Self-Reporting
Screener for Teens

Generalized Anxiety
Disorder Scale (GAD-7)

Patient Health
Questionnaire for
Depressive Symptomology
for Adolescents (PHQ-A)

Strengths and Difficulties
Questionnaire for ages
11-17 (SDQ Self-Report
11-17), Teachers and
Parents Report (SDQ-
Teacher/Parent

Report 11-17)

Cortisol salivary assays

Collection of secondary
data, including attendance
and academic data (MAPS
benchmark/progress
monitoring standardized
assessment scores,
attendance, office referrals,
and reflective journals)

Burke-Harris &
Renschler, 2015

Spitzer et al., 2006

Johnson et al., 2002

Goodman, 1997

Salimetrics Laboratories

N/A

Pre-intervention (in order
to determine ACE scores of
participants)

Pre- and post-intervention

Pre- and post-intervention

Pre- and post-intervention

Pre (beginning of week 1)-,
mid- (week 4) and post-
intervention (end of

week 8)

Office referrals/behavioral
data: Collected 8 weeks
prior to study and during
8 weeks of intervention for
comparison

Attendance data: Collected
8 weeks prior to study and
during 8 weeks of
intervention for
comparison

MAPS: Pre- and post-
intervention

Longitudinal testing currently
underway to measure content
and construct validity/

reliability
Cronbach’s alpha: .79-.91
Reliability = .85

Validity = 73.3%
Chronbach’s alpha = .835
Reliability = .875
Validity = 89.5%

Chronbach’s alpha = .86
Reliability and validity vary
according to respondent type
and age of child self-reporting

Mean accuracy of salivary
cortisol testing >90%

MAPS Data: Pearson
correlation coefficients range
from .76-.82 in reading and
.82-.86 in mathematics
Other measures: N/A

Sample

Eighteen students at a small, rural high school in Montana volunteered to participate in
this study. The analytical sample includes 16 students who completed both the pre and
post measures; one student opted not to participate in the study, and another moved
during the study period. Students who opted out of the study were still required to par-
ticipate in the yoga exercises, per the physical education teacher’s instructions, but did
not provide data for the study. Students who did not self-select this physical education
class in their schedule were excluded from the study. The majority of participants iden-
tified as white (n=14) and male (n=14 males); as this was a strength training class,
students self-select this elective, explaining the prevalence of male participants. The
majority of students (89%) attended at least 10 sessions and four students attended
every session. Among our sample, 21% of our participants had a moderate ACE score
(an ACE score of 2-3), while 50% had a high ACE score (of 4 or more ACEs).
Descriptive statistics for the full sample on the outcome measures are provided in
Table 3.
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Table 3. Descriptive statistics of sample (n = 16), pre-yoga intervention (T1).

Measure Mean sD Range
GAD-7 733 5.44 0-18
PHQ-A 6.72 442 0—-15
SDQ total difficulties score 23.72 7.48 12-36
SDQ emotional symptoms scale 333 2.03 1-7
SDQ conduct problem scale 2.67 1.64 0—6
SDQ hyperactivity scale 5.06 2.60 1-9
SDQ peer problem scale 1.67 1.24 0—4
SDQ prosocial scale 7.11 2.03 3-10
SDQ impact 1.78 2.16 0-6
Measures

Adverse childhood experiences

The Center for Youth Wellness ACE-Q Teen self-report is a 19-item survey that is bro-
ken into two subscales; the first subscale measures traditional adverse childhood experi-
ences (on a scale of 0-10) while the second quantifies events that are hypothesized to
be correlated to a dysregulated stress response on a scale of 0-9 (i.e., toxic stress caused
by discrimination, bullying, unsafe housing, etc.) (Bucci et al., 2015). For the purposes
of this study, only the first subscale for adverse childhood experiences was utilized in
calculating ACE scores. ACE scores ranged 0-10, with a mean of 3.78 and a standard
deviation of 2.9. Thirty-seven percent of students were categorized as having a low ACE
score (a score of 0-1), 21% had a moderate ACE score (a score of 2-3), and 42% were
categorized as having a high ACE score (a score of 4-10).

Adolescent anxiety

The Generalized Anxiety Disorder Scale (GAD-7) (Spitzer, Kroenke, Williams, & Lowe,
2006) is a seven-item practical self-report anxiety questionnaire where participants are
asked how often, during the last two weeks, they have been bothered by each of the
seven core symptoms of generalized anxiety disorder. Response options are “not at all,”
“several days,” “more than half the days,” and “nearly every day,” scored as 0, 1, 2, and
3 respectively. Therefore, GAD-7 scores range from 0 to 21, with scores of >5, >10,
and >15 representing mild, moderate, and severe anxiety symptom levels. In this study,
the GAD-7 demonstrated high internal consistency (Cronbach’s alpha of 0.88) for the
sample in this study. The GAD-7 has also shown strong reliability (0.85) and validity
(73.3%) in prior research (Rutter & Brown, 2017).

Adolescent depressive symptoms

The Patient Health Questionnaire for Depressive Symptomology for Adolescents (PHQ-
A) (Johnson, Harris, Spitzer, & Williams, 2002) is a self-report nine-item instrument to
assess symptoms of depression among adolescents at study onset. Participants were
asked to indicate how often they have been bothered by eight possible problems or
symptoms over the last two weeks (e.g., “feeling down, depressed, or hopeless,” “feeling
tired or having little energy,” and “feeling bad about yourself, or that you are a failure,
or have let yourself or your family down”). Each item was rated 0 (not at all), 1 (several
days), 2 (more than half the days), or 3 (nearly every day), and items were summed to
obtain scale scores. Internal consistency for this scale was high (Cronbach’s alpha =
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0.73) in the sample. The PHQ-A has also demonstrated strong reliability (0.875) (Bian,
Li, Duan, & Wu, 2011).

Adolescent strengths and difficulties

The Strengths and Difficulties Questionnaire for ages 11-17 (SDQ Self-Report 11-17)
(Goodman, 1997) is a self-report questionnaire with 25 items that comprise the follow-
ing five scales: emotional symptoms scale, conduct problem scale, hyperactivity scale,
peer problem scale, and prosocial scale. The responses to items include “not true,”
“somewhat true,” and “certainly true.” For each of the five scales, a participant’s score
can range from 0-10 if all five items were completed. Scale scores can be prorated if at
least three items were completed. A total difficulties score can be calculated from sum-
ming the emotion symptoms scale, conduct problem scale, hyperactivity scale, and peer
problem scale. Reliability and validity vary according to respondent type and age of
child self-reporting. Cronbach’s alpha for the five scales in the student form was 0.73.
Copies of each instrument are included in the Appendix of this paper.

Analytical methods

To assess changes pre-and post-intervention, we used descriptive statistics and also exam-
ined differences in means between pre-intervention (T1) and post-intervention (T2) scores
among the 16 students who completed the measures at both time points using a paired
samples t-test or a Wilcoxon signed rank test with continuity correction for non-normal
distributions. These analytical methods enabled us to assess changes in academic, social,
and emotional functioning of adolescent participants. In addition, descriptive statistics were
utilized to compare pre-and mid-intervention cortisol levels. As discussed above, post-inter-
vention cortisol levels were not obtained due to coronavirus-mandated school closures.

Next, to determine any relationships between individual ACE scores and outcomes
from the intervention, analyses of covariance (ANCOVA) following treatment comple-
tion was used to evaluate whether there were significant post-treatment differences in
student-reported symptoms between children with low (0-1), moderate (2-3), and high
(44) ACE scores, with pre-intervention student-reported symptoms and attendance rate
as the covariates. The outcome measures used in these analyses were GAD-7, PHQ-A,
SDQ, and the SDQ subscales. ANCOVA is the clearest and most straightforward ana-
lysis to address each of the analytic goals.

Results

Despite the myriad challenges presented by external factors beyond the research team’s
control, results of the study were very promising. There were marked improvements
between pre- and post-survey data on participant anxiety and depression scales, as well
as areas of improvement in their strengths and difficulties perceptions.

Promising changes in depressive symptomology
There were no statistically significant differences between depressive symptomatology
among participants before or after this intervention. However, 75% of students noted an
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improvement in depressive symptoms; mean scores between pre- and post-surveys were
reduced by 35.8%. The post-survey indicated an increase in “no” depressive symptoms
by 49% over pre-survey responses and also showed a 40% reduction in mild depression
symptoms and a 16% reduction in moderate symptoms among participants. The
Wilcoxon signed rank test with continuity correction for the non-normal distribution of
PHQ-A change scores indicated no significant difference between pretest and post-test
scores in our analytic sample (V=71, p=0.0783).

Across outcomes, the ANCOVAS indicated that the post-test means, adjusted for pre-
test scores and attendance rate, did not significantly differ between the three ACE
groups of low (0-1), moderate (2-3), and high (4+).

Statistically significant reductions in anxiety

This scale indicated statistically significant improvements after participants were
exposed to the intervention. Mean scores were reduced by 45.1%, and 81% of students
reported improvements in their anxiety levels after the intervention. At the conclusion
of the study, 27% more students reported only minimal anxiety (the lowest level on this
scale) than at its outset; 4% of students reported a reduction in mild anxiety, 10%
reported reduction in moderate anxiety symptoms, and 10% reported a reduction in
severe symptomatology. The results from the pretest (M =7.33, SD =5.44) and post-test
(M =4.20, SD=5.36) Generalized Anxiety Disorder Scale (GAD-7) indicate that the
yoga intervention resulted in an reduction in anxiety symptoms, #(14) = 2.702, p =
.017. A simple difference plot for the GAD-7 (Figure 1) provides visual evidence that
the majority of observations had a higher GAD score at baseline than post-intervention.

Improvement in overall student perceptions of personal strengths and challenges;
variability in subscales

Overall student self-reported SDQ scores indicated statistically significant improvements
at the conclusion of the study. Teacher and parent SDQ outcomes were not completed
by many participants and therefore have been excluded from the results of this study.
Overall mean scores were reduced by 12.8% after the trauma-informed yoga practice,
and 63% of students reported improvements in their perceptions of personal strengths
and challenges. Further, the proportion of overall scores in the “normal” range
increased by 14% and scores in the “abnormal” range decreased by 19% after the inter-
vention. There was also a significant decrease in the overall self-reported strengths and
difficulties after the intervention (M =20.47, SD=7.33) compared to pre-intervention
(M=23.72, SD=17.48), t(14) = 2.492, p = .026. Figure 2 shows that the majority of
observations had a lower SDQ overall score post-intervention than at baseline.

Subscale scores were more variable in their outcomes. The emotional subscale
reported statistically significant reductions in emotional difficulties with a 29.4% reduc-
tion in mean scores and 63% of respondents reporting improvement in emotional func-
tioning. The results from the pretest (M=3.33, SD=2.03) and post-test (M =2.33,
SD =2.13) SDQ Emotional Symptoms Scale indicate that the yoga intervention resulted
in an reduction in emotional symptoms, #(14) = 2.385, p = .032. The conduct subscale
did not indicate any significant changes statistically, but mean scores were reduced by
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Figure 1. GAD-7 simple difference plot. Note. Points below the blue line indicate observations where
baseline was greater than post-intervention, that is where (post—pre) is negative.
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Figure 2. SDQ overall simple difference plot. Note. Points below the blue line indicate observations
where baseline was greater than post-intervention, that is where (post—pre) is negative.

16% on the post-survey with 44% of students self-reporting an improvement in their
conduct. The hyperactivity scale also did not show any significant changes, with only
minor reductions in mean scores (3.8%), but 50% of respondents reported an improve-
ment in their hyperactivity levels. Lastly, the impact scores of participants (how much
these difficulties impacted their everyday lives) were statistically significantly improved
after the intervention, showing a 48.2% reduction in mean scores, and 44% of respond-
ents reporting improvements.

Interestingly, subscale scores that showed a decline after the intervention both focused on
interpersonal difficulties: the peer problems and prosocial scales. A Wilcoxon signed rank
test with continuity correction for the non-normal distribution of this peer problem scale
indicated a significant increase in the peer problems after the intervention (M=2.73,
SD=1.83) compared to pre-intervention (M=1.67, SD=1.24), V=25, p-value = .047.
The prosocial subscale did not show statistically significant differences; while there was a
10.1% decrease in mean scores after the study, 56% of respondents noted a decline in their
overall prosocial behaviors. Results for each outcome of interest are provided in Table 4.
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Table 4. Pre/post difference in means for outcomes.

Pre-yoga Post-yoga
QOutcome M (SD) SD (SD) 95% ClI p Cohen’s d
GAD-7 7.33 (5.44) 4.20 (5.36) 0.56, 4.90 0.02 0.70
PHQ-A? 6.72 (4.42) 4.20 (7.06) —1.00, 5.00 0.08 0.40
SDQ (overall score) 23.72 (7.48) 20.47 (7.33) 0.41, 5.46 0.03 0.64
SDQ emotional symptoms subscale 3.33 (2.03) 233 (2.13) 0.09, 1.65 0.03 0.62
SDQ conduct problems subscale 2.67 (1.64) 2.13 (1.30) —0.40, 1.47 0.24 0.32
SDQ hyperactivity subscale 5.06 (2.60) 4,93 (2.28) —0.77, 1.84 0.40 0.23
SDQ peer problems subscale 1.67 (1.24) 2.73 (1.83) —2.50, —0.000003 0.047 0.59
SDQ prosocial subscale 7.11 (2.03) 6.47 (2.56) —0.84, 1.77 0.46 0.20
SDQ impact subscale * 1.78 (2.16) 0.93 (1.91) —0.00004, 2.50 0.08 0.49

*Wilcoxon signed rank test with continuity correction

Marked decreases in cortisol levels and improvement in participant sleep

Salivary cortisol assays were assessed using the Abcam (ab154996) cortisol in vitro com-
petitive ELISA (Enzyme-Linked Immunosorbent Assay) kit designed for the accurate
quantitative measurement of cortisol in saliva (sensitivity 0.12ng/mL). Comparisons
using paired t-tests between pre and mid-intervention time periods showed marked
decreases in cortisol levels in participants and nearly statistically significant improve-
ments in participant sleep duration (p=0.06) from pre- to mid-intervention. While
these do not exhibit truly statistically significant differences, it is important to note that
these levels occurred only after 4 weeks of the intervention and do not reflect final corti-
sol levels after a full intervention cycle, as these could not be collected due to the pan-
demic-related school closures.

Figure 3 displays the differences in salivary cortisol levels from pre-intervention to
mid-intervention. Table 5 displays the descriptive statistics regarding the salivary corti-
sol levels from pre to mid-intervention. Lastly, Table 6 displays the descriptive differen-
ces in participant sleep duration from pre to mid-intervention.

Unique difficulties and score variability of participants

Along with the quantitative analysis, qualitative results also provided data to gain additional
insight into participant perspectives regarding the impact of the trauma-informed interven-
tion. According to Patton (2015), qualitative inquiry provides a lens through which individ-
uals “perspectives and experiences” can be understood (p. 12). Qualitative comments
provided by some students on the SDQ proved to be helpful in determining areas of unique
difficulties among participants. For example, some of the comments in the pre-survey
included the following:

-Have been struggling with Depression and on medication and going to counsiling (sic).

-Taking Anti-depressants and counseling; Most of these have nothing to with my
stress levels.

-Sure I do stress but I have diagnosed ADHD, anxiety and depression (sic), so those just
make those answers. [M]y land lord (sic) whom I consider a granfather (sic) died on [date
redacted for privacy).

These responses, shared with school faculty and administration, provided important
insights for participants so that further support could be offered to these students.
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Figure 3. Pre/mid-intervention difference plot in means for salivary cortisol levels.

Table 5. Pre/mid-intervention difference in means for salivary cortisol (salivary cortisol levels (ug/dL).

Collection time point Mean (SD) Median (IQR) N
Time Point 1 0.31 (0.16) 0.27 (0.22, 0.33) 17
Time Point 3 0.24 (0.13) 0.23 (0.15, 0.28) 17
Change in Cortisol Mean (SD) 95% Cl p Value*
Time 3- Time 1 —0.07 (0.19) (—0.17, 0.02) 0.15

*p Value derived from paired, two-sided t test.

Table 6. Pre/mid-intervention difference in means for previous night’s sleep duration.

Collection time point Mean (SD) Median (IQR) N
Time Point 1 6.87 (2.19) 7.00 (6.00, 8.50) 17
Time Point 3 7.74 (2.55 7.75 (7.17, 8.50) 17
Change in hours slept previous night Mean (SD) 95% Cl p Value*
Time 3-Time 1 0.87 (1.78) (—0.05, 1.78) 0.06

*p Value derived from paired, two-sided t test.

Comments from the post-SDQ were also useful in determining potential reasons for
variability in scores from the pre-SDQ. Example comments included, the most note-
worthy of which being the final statement:

-1 believe this study will show that yoga has relaxed me and made me less stressed.
-My great grandma has kidney cancer. That is why there are difficulties.

-Isolation due to COVID-19 may have an effect on the answers to many of the questions.

Increased Interoception. Participants in the study were also provided an opportunity to

share their thoughts through reflective journals. Several entries seem to support the con-
cept of an increase in interoception both during the sessions and more broadly. During
the sessions, there were multiple entries which indicated an awareness of feelings, both
positive and negative. Students used words such as “tired” and “stressed” to indicate
their feelings at the beginning of sessions. For example, one participant stated “I'm
super tired and sore have little energy feel so much better” while another student stated
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“relieved a lot of stress and feeling myself become more flexible.” The majority of par-
ticipants used words such as “calm” or “relaxed” to indicate how they felt upon com-
pleting each session. Examples of journal entries noting feeling of calm and/or relaxed
include the following:

I learn more yoga things and it helps me calm down.

I thought this was dumb and a waste of time, but as we got started I enjoyed it, I feel a
little relaxed.

I feel really calm and relaxed. I didn’t think I would like it but it was good.
I enjoyed today’s session. It was relaxing.
Feel very calm.

I feel very relaxed, my mind is calm and it is nice.

From a broader perspective, one student noted that “I'm more awake for what’s happen-
ing in life” while another student stated “I had a really bad week, but now I feel good and I
was able to forget.” Finally, one student stated “I was very relaxed after this, it helped to clear
my mind, I am growing to appreciate yoga more and more.” Along with the benefits
expressed by participants in relation to feeling more relaxed, the qualitative results also sug-
gest that they were able to “cultivate sensory awareness” which could also positively impact
their ability to foster emotional regulation (van der Kolk, 2014, p. 275). Overall, the reflective
journal entries indicated that students felt much calmer and relaxed after each yoga session.

Improved Perceptions of Well-Being. In addition to reflective journals, students provided
feedback through an informal survey to ascertain program strengths and challenges.
General themes from this feedback included improved perceptions of physical health
and overall well-being, reductions in stress, and improvements in academic focus and
relaxation. The themes reflect a “wellness model” of heath which emphasizes “self-
healing” along with an emphasis on “mental and social well-being” in addition to com-
plete physical health (Edlin & Golanty, 2019, p. 5). The journal responses support an
overall sense of well-being which aligns with positive emotions and life satisfaction.
Below, Table 7 provides sample student responses from this survey.

Interestingly, the majority of the students preferred meditation over the physical prac-
tice, which the team found surprising given that this intervention took place in a
strength training class; this indicates that students found it to be more beneficial and
deserves to be given more attention and time in future iterations of this study.
Additionally, some students noted that they did not like writing in their reflective jour-
nals at the conclusion of each session, and others shared that they did not feel any
change or difference resulting from the practice, citing that they wanted more of a
physical challenge. Other than these outlying comments, however, students generally
communicated to have enjoyed and received benefits from this intervention.

Outcomes of CBPR process

Due to the positive results from this intervention, the community and school district
has communicated a desire to continue this research in a larger follow-up study; one
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administrator shared the following noteworthy take-aways resulting from the study in
an email communication:

-We can get parent permissions and can conduct screening in the socio-emotional domain.

- We can participate in really, really cool research that can tell us meaningful things about
what might improve mental health indicators for our kids

-The people working together on it (names redacted for confidentiality) are all really, really
fine people who work together well and truly care about (name of town redacted for
privacy)’s kids.

-Yoga is cool and the trauma-informed version appears to be good for student well-being.

-Students are likely to embrace being involved in future studies and feel they’re part of
something important.

-Other stakeholders among our staff, families and community like it.

Discussion

Results from this study were positive when analyzed descriptively, quantitatively, and quali-
tatively. As summarized above, there were statistically significant declines in anxiety symp-
tomatology, overall strengths and difficulties scores, and the emotional symptoms SDQ
subscale. While not statistically significant, marked improvements were also indicated in
depressive symptomatology, cortisol levels, and sleep duration among participants.

A statistically significant increase in peer problems and prosocial SDQ subscales was
reported following this intervention. We hypothesize that, to account for these increased
difficulties, participants may have cultivated a deeper sense of interoception as a result
of their involvement in the study. Bessel van der Kolk (2014) asserts that it is critical
for those recovering from trauma to cultivate sensory awareness or interoception as
opposed to going through each day in a numbing type of experience. According to van
der Kolk (2014), participation in yoga can provide a space to focus attention on the sen-
sory experience of breathing along with making “connections between your emotions
and your body” (p. 275). Although this mind-body connection long term is beneficial,
the initial awareness can be challenging to negotiate. For some participants, the aware-
ness of their emotions (as opposed to a sense of numbness) could then have resulted in
an increased awareness of emotions (both positive and negative) toward their peers.
This could indicate the need for an enhanced SEL curriculum to support students in
learning how to positively navigate conflict with their peers. Another possible rationale
for the findings could also correspond with the increased stress due to COVID-19.

Implications

Together, the quantitative and qualitative findings provide evidence of the feasibility and
potential of a trauma-informed yoga intervention in a rural context. Brackett (2019)
asserts that “anxiety disorders are the most common mental illness in the U.S., affecting
25% of children between 13 and 18 years old ... .[and] Depression is the leading cause of
disability worldwide” (p. 3). The mental health epidemic present in our nation, but espe-
cially in rural adolescents, can no longer be ignored. Additionally, 20% of American’s
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Table 7. Sample student survey responses.

Question

Positive responses

Neutral/negative responses

How did the yoga classes
make you feel emotionally
and mentally (feelings, stress,
anxiety, etc.)?

How did the yoga classes
make you feel physically (in
your body)?

Do you think the yoga
classes impacted your work
at school? If so, how?

Do you think the yoga
classes impacted your life
outside of school? If so, how?

What aspect(s) of the yoga
classes did you enjoy the
most—yoga poses or
meditation at the end of the
sessions (when you were
lying down)?

Are there any tools or
practices from this
experience you feel that will
be useful for your life
moving forward?

How could the classes have
been better?

Would you like to continue a
yoga practice in your future?

Please share anything else
you'd like us to know about
your experiences in

this study.

It made me feel good like even if | messed up it
was okay and made me relax more

It was very good help me take a break during
stressful school hours did calm me down

It was almost like having a morning cup of coffee
but in the middle of the day and WAY healthier
They made me feel way more relaxed in school
than I've been in the past.

Definitely helped with flexibility, strength and
recovery with injuries/muscle soreness

| made my muscles sore but it was nice using
muscles that i would have not thought of
using before.

Relaxed and happy

Allowed me to preform (sic) better on some test
in the upcoming school day

| do believe that it helped me in school and not
be so stressed out. It has made me pay more
attention in classes.

Yes. | was more focused

Yes because it makes me relaxed and focus better

With sports and other physical activities | was able
to preform (sic) better

| believe it has made me a happier person

over all.

It cleared some head space for sure

Yes it makes me feel good about myself

Meditation: 71%
Yoga Poses: 29%

Yeah, learning to breath (sic) and relax then try
something new

allowed me to go into my mind in certian (sic)
stressful negative (sic) situations

| believe that these practices will help me out in
the marine keeping my breathing proper and
keeping my body relaxed after stressful events.
- Breathing, | tend to forget

More challenging and more spaced out
More music

Yes: 35%;
Maybe: 59%;
No: 6%

| really enjoyed all [the] positivity in the class.
Thanks to all the teachers and instructors.

| would like to find out more routines and
practices also would like to know how or what to
use on my back as mentioned in class would like
more information

Everyone should do yoga

. Sore at first but
after loose

. Better time
management and
more time to get
comfortable with
certain poses. Also
less disruptions
from students

e  Could've been longer

e Had a good time
although wish
Some of the other
students would've
taken advantage of
the opportunity or let
others enjoy instead
of taking from the
overall experience
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youth experiences a mental illness, and over 50% of all seventeen-year-olds report having
either experienced trauma directly or indirectly (Brackett, 2019). Brackett further postu-
lates that by “failing to recognize trauma’s effects on learning, educators risk compound-
ing the trauma and jeopardizing students” prospects in school” (2019, p. 192).

Further, in a recent study of 22,000 teenagers nationally about how they feel in
school, 77% of respondents replied with negative terms like “tired,” “bored,” and
“stressed.” American teenagers also lead the world in violence, binge drinking, mari-
juana use, and obesity (Brackett, 2019, p. 14, 191). These unhealthy coping strategies
place an unnecessary burden on the nation’s economy, both in terms of a productive
workforce, healthcare costs, and the nation’s judiciary and prison systems (Bellis et al.,
2019). In order to mitigate the impacts of childhood adversity and mental illness, we
must confront these issues head-on in the context of our K-12 public schools.

Based on this study’s outcomes, integrating a trauma-informed yoga intervention into
a physical education curriculum and/or regular education classroom may be indicated.
We hypothesize that in addition to improved mental and behavioral health outcomes,
students (and classroom teachers) may experience an improvement of classroom/school
climate and culture, therefore additionally remedying common classroom management
issues frequently addressed by teachers (Butzer, Bury, Telles, & Khalsa, 2016).
Furthermore, we believe that an inclusion of a trauma-informed yoga practice into a
school setting has the potential to improve academic achievement, particularly by those
with a high incidence of adverse childhood experiences. Although this aspect of the
study has yet to be fully researched and validated, other studies suggest this possibility
(Butzer et al., 2015).

Perhaps what should be considered most importantly, however, is the feedback from
the students who participated in this study. It sends a powerful message when rural
high school students, who initially exhibited great reluctance in participating in yoga in
their strength-training class, share that “everyone should do yoga” at the study’s conclu-
sion. While the improvements in mental and behavioral health are significant, the fact
that these high school students, most of whom have high ACE scores, found true bene-
fits from the practice, is an indication that there is power in this practice. The research
team has great hope that trauma-informed yoga could provide a low-cost, high-reward
intervention when applied thoughtfully and purposefully in the public school context,
especially for at-risk and rural students.

Study limitations

As alluded to previously, there were limitations to this study, both in design and also
extenuating circumstances. While the research team hoped to have enough of a sample
size to analyze statistical significance, only one physical education teacher was willing to
share his class time for this study; as a result, we had a small sample of 16 students as
participants (out of a class of 20 students total). This was a nonrandom sample, as stu-
dents self-selected to participate in the intervention. Selection bias prohibits us from
making causal claims about the efficacy of the yoga intervention. This sample was eth-
nically homogenous (all were white), and only two students were female, so our sample
was heavily skewed toward males. Additionally, attendance for the intervention was
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inconsistent among several participants (with an average intervention participation rate
across all participants of 80%), which inevitably impacted study results, but also makes
our findings more conservative. Poor school attendance is often related to the incidence
of adverse childhood experiences (Blodgett & Lanigan, 2018).

Regarding the intervention, the research team was unable to secure a single yoga
teacher for every session of the intervention, so two teachers were used each week of
the intervention, which introduces the possibility of variability of results based on differ-
ent teachers’ styles. As mentioned earlier, our study was also truncated due to the man-
dated school closures from COVID-19, so participants only completed seven rather
than the scheduled eight weeks of the intervention. Moreover, because of these closures,
a final cortisol collection was unable to occur, and post-surveys were disseminated
online for students to complete while at home; because of these limitations, only 16 out
of 18 participants completed the post-surveys, further limiting our results. It is also
highly likely that the external stressors caused by the pandemic may artificially deflate
post-survey scores or underestimate improvements (one participant actually noted this
in one of his post-survey comments). Additionally, the research team has concerns
regarding potential survey bias for students who scored high on the suicidal ideation
question on the Patient Health Questionnaire for Adolescents. These students, per med-
ical guidance from the PHQ-A, were pulled the same day of the pre-survey to assess
immediate risk by the school nurse (which is the medical/psychological recommenda-
tion), but this action may have influenced those students to not answer in such a way
that they would be “called out” (or parents notified) on their PHQ-A post-survey.

Lastly, parent and teacher participation with one of the survey measures (the Strengths
and Difficulties Questionnaire for ages 11-17) was uneven, at best. Despite classroom sup-
ply money being offered as an incentive for teachers, many pre-surveys were not com-
pleted until four weeks into the intervention, so these results are likely skewed; we
received only seven teacher post-surveys on students, which is likely the result of teachers
moving instruction online in the midst of school closures. Additionally, parent participa-
tion was poor: three completed pre-surveys, five completed post-surveys, and only two
completed both a pre-and post-survey for their child. As a result, teacher and parent sur-
veys are inconclusive. In future research, efforts need to be made by the research team to
further incentivize both teacher and parent participation to increase engagement and par-
ticipation to gather critical data from relevant adults in participants’ lives.

Conclusions

Although the positive behavioral and physical health outcomes of this study are evident
based on reductions in salivary cortisol levels, depression, and anxiety scales, additional
research is needed to assess efficacy and substantiate generalizability to a broader popu-
lation. Therefore, future research should have a larger sample size and a control group
to determine greater statistical significance and feasibility of implementing this interven-
tion in a larger context. Further, while variations of this pilot study have taken place at
the middle and upper elementary levels in another state, this specific research design
must be tested across multiple grade levels to assess efficacy across various age groups.
Similarly, there is a pressing need to expand this study to more diverse student
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populations, as the sample for this study was not only small but very racially/ethnically
homogenous. Furthermore, there is an opportunity to share this intervention with indi-
genous communities both in Montana and beyond, as historical and generational
trauma are ever-present in these areas (Bird et al., 2016; Duran, 2006; Walters
et al., 2011).
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Appendices

Appendix A: Center for Youth Wellness ACE-Q survey (Burke-Harris &
Renschler, 2015)

Note: A toxic stress questionnaire is also a part of this instrument but was not included in this study.

CYW Adverse Childhood Experiences Questionnaire (ACE-Q) Teen Self-Report

Today’s Date:

Your Name: Date of birth:

Many children experience stressful life events that can affect their health and development. The
results from this questionnaire will assist your doctor in assessing your health and determining
guidance. Please read the statements below. Count the number of statements that apply to you and write the
total number in the box provided.

Please DO NOT mark or indicate which specific statements apply to you.

1) Of the statements in section 1, HOW MANY apply to you? Write the total number in the box.

Section 1. Af any point since you were born...

O Your parents or guardians were separated or divorced
U You lived with a household member who served time in jail or prison
0 You lived with a household member who was depressed, mentally ill or

attempted suicide

] You saw or heard household members hurt or threaten to hurt each other

[] A household member swore at, insulted, humiliated, or put you down in
a way that scared you OR a household member acted in a way that made you afraid that
you might be physically hurt

] Someone touched your private parts or asked you to touch their
private parts in a sexual way that was unwanted, against your will, or made you feel
uncomfortable
] More than once, you went without food, clothing, a place to live, or had

no one to protect you

] Someone pushed, grabbed, slapped or threw something at you OR
you were hit so hard that you were injured or had marks
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Appendix B: Generalized Anxiety Disorder 7-item (GAD-7) scale (Spitzer
et al., 2006)
Over the last 2 weeks, how often have you been bothered by the following problems?
1) Feeling nervous, anxious, or on edge.
___Notatall-0 ___ Several days - 1 ___ Overhalfthedays—2 ___ Nearly every day - 3

2) Not being able to stop or control worrying.

Notatall-0 __ Several days - 1 ___ Overhalfthedays—2 ___ Nearly every day - 3

3) Worrying too much about different things.
Notatall-0 __ Several days - 1 ___ Overhalfthedays—2 ___ Nearly every day - 3

4) Trouble relaxing.

___Notatall-0 ___ Several days - 1 ___ Overhalfthedays—2 ___ Nearly every day - 3

5) Being so restless that it’s hard to sit still.

__Notatall-0 ___ Several days - 1 __ Overhalfthedays—2 ___ Nearly every day - 3

6) Becoming easily annoyed or irritable.

_ Notatall-0 __ Several days - 1 _ Overhalfthedays—2 __ Nearly every day - 3

7) Feeling afraid as if something awful might happen.

__Notatall-0 ___ Several days - 1 __ Overhalfthedays—2 ___ Nearly every day - 3

Total Score (add numerical responses) =

If you checked off any problems, how difficult have these made it for you to do your work, take
care of things at home, or get along with other people?
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Appendix C: Patient Health Questionnaire for Adolescents (Johnson, Johnson
et al., 2002)

Instructions: How often have you been bothered by each of the following symptoms during the past two weeks? For
each symptom put an “X” in the box beneath the answer that best describes how you have been feeling.

)
(0) ) More than half (3)
Not at all Several days the days Nearly every day

1. Feeling down, depressed, irritable,
or hopeless?

2. Little interest or pleasure in
doing things?

3. Trouble falling asleep, staying asleep, or
sleeping too much?

4. Poor appetite, weight loss,
or overeating?

5. Feeling tired, or having little energy?

6. Feeling bad about yourself—or feeling
that you are a failure, or that you have
let yourself or your family down?

7. Trouble concentrating on things like
school work, reading, or watching TV?

8. Moving or speaking so slowly that other
people could have noticed? Or the
opposite—being so fidgety or restless
that you were moving around a lot
more than usual?

9. Thoughts that you would be better off
dead, or of hurting yourself in
some way?

Not difficult at all_____

Somewhat difficult

Very difficult

Extremely difficult

Total Score (add numerical responses) =
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Appendix D: Strengths and Difficulties Questionnaire (11-17 Self-Report)
(Goodman, 1997)

Please used gummed label if Patient or Client Identifier:
Area Lo go available
AN N ) O O A
Y R 1 Sumame:
Youth Report Measures for Other names:
Children and Adolescents -
SDQ(S)11-17 Date of Birth: Sex:
[ Y S — Male 01  Female O
Facility Name: p-re—
Code: |_|_ || | '

Instructions: For each item, please mark the box for Not True, Somewhat True or Certainly True. It would help us if you
answered all items as best you can even if you are not absolutely certain. Please give your answers on the basis of how
things have been for you over the last six months.

Strengths and Difficulties Questionnaire Not True | Somewhat | Certainly
True True

1. I try to be nice to other people. | care about their feelings

(e]
(¢]

2. | am restless, | cannot stay still for long

3. | get a lot of headaches, stomach-aches, or sickness
4. | usually share with others, for example CDs, games, food
5. | get very angry and often lose my temper

6. | would rather be alone than with people of my age

7. | usually do as | am told

8. | worry a lot

9. | am helpful if someone is hurt, upset or feeling ill

10. am constantly fidgeting or squirming

n". I have one good friend or more

12. fight a lot. | can make other people do what | want
13. | am often unhappy, depressed or tearful

14.

Other people my age generally like me

15 jam easily distracted, | find it difficult to concentrate

18. | am nervous in new situations. | easily lose confidence
7. | amkind to younger children

18. | am often accused of lying or cheating

19. Other children or young people pick on me or bully me
20.

| often volunteer to help others (parents, teachers, children)

21. | think before I do things

O O 0O O OOJ|O OO OO O O OO O O O O O O o
O O 0O 0O OOJO O OOO O OOfJO O O O O O O
O O O 0O OOJlO O OO OO O OO O O O O O o

22.

| take things that are not mine from home, school or elsewhere
2. get along better with adults than with people my own age (o] (o] o]
24 have many fears, | am easily scared (o] o o
25. | finish the work I'm doing. My attention is good o) o) o

Please turn over — there are a few more questions on the other side

Do you have any other comments or concerns?

SOURCE: Mental Health National Outcomes and Casemix Collection: Overview of Clinician-Rated and Consumer Self-Report Measures V1.50. Mental
Health & Suicide Prevention Branch, Department of Health and Ageing

10

(ZJ0 1) TANSVAW LAOdIY—4T11S LI-11 (S) OAS
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No A Little A Lot
39. Does your family complain about you having problems with o o o
overactivity or poor concentration?
40. Do your teachers complain about you having problems with fe) fo) fe)
overactivity or poor concentration?
41.  Does your family complain about you being awkward or o o o
troublesome?
42. Do your teachers complain about you being awkward or o o o
troublesome?
No Yes — Yes — Yes —
minor definite severe

difficulties | difficulties | difficulties

26.  Overall, do you think that you have difficulties in any of
the following areas: emotions, concentration, behaviour (o] (o] o] (o]
or being able to get along with other people?

If you have answered “Yes”, please answer the following questions about these difficulties:

Less than 6-12 Over a
amonth |12MONNS| 1 onths year
27. How long have these difficulties been present? (o] (o] o (@]
" A medium | A great
Not at all A little amount deal
28. Do the difficulties upset or distress you? (o} o (o} o
Do the difficulties interfere with your everyday life in the
following areas?
29. HOME LIFE o o o <
30. FRIENDSHIPS
31. CLASSROOM LEARNING
32. LEISURE ACTIVITIES
33. Do the difficulties make it harder for those around you
B (o] o (o] [e]
(family, friends, teachers, etc.)?
Your Signature, Today’s Date
Thank you very much for your help.
© Robert Goodman 2002
SOURCE: Mental Health National Outcomes and Casemix Collection: Overview of Clinician-Rated and C Self-Report M es V1.50, Mental

Health & Suicide Prevention Branch, Department of Health and Ageing
11

(Z J07) TANSVAN LAOATY—=AT14S LI-11 (S) OAS



	Abstract
	Introduction
	Project significance
	Context: The rural mental health crisis
	Rural mental health care access disparities

	Adverse childhood experiences
	Rural ACEs

	Partnership processes: Community-based participatory research
	Intervention design: Trauma-informed yoga
	Intervention framework

	Research aims
	Methods
	Innovative methodology
	Sample
	Measures
	Adverse childhood experiences
	Adolescent anxiety
	Adolescent depressive symptoms
	Adolescent strengths and difficulties

	Analytical methods

	Results
	Outline placeholder
	Promising changes in depressive symptomology
	Statistically significant reductions in anxiety
	Improvement in overall student perceptions of personal strengths and challenges; variability in subscales

	Marked decreases in cortisol levels and improvement in participant sleep
	Unique difficulties and score variability of participants
	mkchapHEDS_S0010-S2003-S3001_sec
	Increased Interoception
	Improved Perceptions of Well-Being


	Outcomes of CBPR process

	Discussion
	Implications
	Study limitations

	Conclusions
	Ethics Statement
	Funding
	Orcid
	Data availability statement
	References
	Appendix A: Center for Youth Wellness ACE-Q survey (Burke-Harris & Renschler, 2015)
	Appendix B: Generalized Anxiety Disorder 7-item (GAD-7) scale (Spitzer et al., 2006)
	Appendix C: Patient Health Questionnaire for Adolescents (Johnson, Johnson et al., 2002)
	Appendix D: Strengths and Difficulties Questionnaire (11–17 Self-Report) (Goodman, 1997)



