Mindfulness
DOI 10.1007/s12671-016-0628-3

@ CrossMark

ORIGINAL PAPER

Effectiveness of a School-Based Yoga Program on Adolescent
Mental Health and School Performance: Findings
from a Randomized Controlled Trial

Jennifer L. Frank' - Kimberly Kohler' - Adam Peal’ - Bidyut Bose

© Springer Science+Business Media New York 2016

Abstract The purpose of this study was to assess the effec-
tiveness of a yoga-based social-emotional wellness promotion
program, Transformative Life Skills (TLS), on indicators of
adolescent emotional distress, prosocial behavior, and school
functioning. Participants included 159 students attending an
inner-city school district who were randomly assigned to treat-
ment or business-as-usual comparison conditions. Results sug-
gested that students who participated in the TLS program dem-
onstrated significant reductions on unexcused absences, deten-
tions, and increases in school engagement. Significant concur-
rent improvements in primary engagement stress-coping strat-
egies and secondary engagement stress-coping strategies were
noted as well. Specifically, significant increases in student emo-
tion regulation, positive thinking, and cognitive restructuring in
response to stress were found. No effects were found for mea-
sures of somatization, suspensions, academic grades, or general
affect. Student report of treatment acceptability indicated that
the intervention was generally well-received and strategies
were perceived as socially valid by most participants.
Implications and directions for future research are discussed.
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Introduction

Recent national surveys of mental health in the USA
suggest that poorly managed stress exerts a seriously
negative physical and psychological effect on our popu-
lation, which a majority of households reporting stress
levels exceeding what is considered healthy (American
Psychological Association 2013). Adolescence, a period
of development marked by substantial developmental
gains in cognitive skills, physical strength, and improved
immune function (Dahl 2004), may be a particularly sen-
sitive time during which the effects of chronic stress take
hold, manifesting in anxiety disorders which affects an
estimated 31.9 % of this population (Merikangas et al.
2010).

Heightened vulnerability for developing several serious
psychological disorders and engaging in anti-social be-
haviors, depression, anxiety, schizophrenia, and substance
use markedly increases in prevalence during adolescence
(Andersen 2003; Conger and Petersen 1984; Dahl 2004;
Patton and Viner 2007; Spear 2000). Although the specif-
ic mechanisms underlying the development of each of
these disorders during this timeframe is not entirely un-
derstood, exposure to stress during adolescence has been
suggested to play an important role in the onset and pro-
gression of these disorders (Grant et al. 2003, 2004;
Turner and Lloyd 2004). Additionally, research has con-
sistently linked stressful life events during adolescence
with the onset of drug use, depression, and the develop-
ment of other mental health problems (Costello et al.
2003; Patton and Viner 2007).

Even fairly normative stress is heightened during this
period. During the middle school years, an adolescent’s
teacher, classroom, and school experiences have impor-
tant effects that set the stage for future educational and
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life-course opportunities (Elmen 1991; Kramer 1991;
Lipsitz 1981). Children who demonstrate higher levels
of social support and school engagement during the tran-
sition to middle school tend to fare better than children
who lack such resources.

Several studies have demonstrated that the transition to
middle school is significantly more challenging for disadvan-
taged children due to deteriorating interest in academics
(Lepper et al. 1997; Stipek 1997) and increasing levels of
emotional distress (McLoyd and Wilson 1990; Ripple and
Luthar 2000). Felner et al. (1995) examined the interrelation-
ship between socioeconomic disadvantage, proximal environ-
mental experiences, social-emotional, and academic adjust-
ment within a sample of disadvantaged middle school stu-
dents. Results of this study provided support for an ecological
model of risk in which levels of disadvantage were associated
with both social-emotional and academic adjustment, with
students from the most disadvantaged backgrounds experienc-
ing the poorest outcomes. However, emotional adaptation was
mediated by adolescents’ school experiences and cumulative
exposure to stressful events across a wide range of contexts.
Thus, the consequences of chronic stress and heightened
allostatic load may be particularly pronounced for youth living
in disadvantaged neighborhoods where environmental
stressors are more pronounced.

Adolescents’ proficiency in their ability to effectively reg-
ulate emotional reactions is increasingly being viewed as es-
sential for psychological well-being, academic success, and
positive developmental outcomes (Eisenberg 2010).
Emotion regulation has been defined as the capacity to adjust
one’s emotional arousal levels so that an optimal intensity of
engagement with one’s environment is achieved (Cicchetti
et al. 1991). Others have defined it in terms of liability, or
vacillation, flexibility, and situational responsiveness of emo-
tion (Thompson 1994). This awareness in turn enables indi-
viduals to control impulsive behaviors and negative reactions
in order to meet situational demands and achieve personal
goals (Gratz and Roemer 2004). The critical role of emotion
regulation skills in mediating the relationship between stress
and maladaptive developmental outcomes has been found
across multiple studies (Granic et al. 2012; Wolchik et al.
2006). As such, prevention-focused interventions designed
to help adolescents learn to effectively regulate emotional re-
activity are an important component of many social-emotional
learning programs (Domitrovich et al. 2012).

Yoga is increasingly being used in schools across the USA
as a way to enhance student emotion regulation and improve
academic function through improved attention, concentration,
impulse control, motor coordination, and social skills
(Ehleringer 2010; Galantino et al. 2008; Harrison et al.
2004; Kenny 2002; Klatt 2009; Peck et al. 2005; Uma et al.
1989). Yoga, classified as a mind-body intervention by the
National Center for Complementary and Integrative Health
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(2011), is often considered a complementary class of therapy
particularly effective in alleviating stress-related symptoms
(Pascoe and Bauer 2015). A discipline developed in India,
yoga incorporates postures (asanas), controlled breathing
techniques (pranayama), and meditation intended to bring
physiological and psychological benefits to practitioners.
Yoga has been embraced in Western settings as a form of
exercise and stress reduction with an estimated 36.7 million
people in the USA actively practicing some form of yoga
(Yoga Journal and Yoga Alliance 2016).

Yoga has been found to elicit the “relaxation response” and
leads to “deep relaxation” of the autonomic nervous system
without drowsiness or sleep. Because of the psychophysiolog-
ical effect of yoga, it has been applied as a therapeutic inter-
vention for the treatment of a number of physiological and
psychological disorders (Cramer et al. 2014; Jeter et al.
2015). One possible mechanism through which yoga exerts
its effects is thought to occur through vascular and muscular
relaxation (Monro et al. 1990). Research examining the effects
of yoga on autonomic nervous system functioning has found
several benefits including reduced systolic and diastolic blood
pressure, decreased resting heart rate, enhanced cardiovagal
functioning, and increased heart rate variability suggestive of
healthy cardiac functioning (Bharshankar et al. 2003; Biissing
et al. 2012; Khattab et al. 2007). Improvements in cardiac
parasympthatic system modulation have been found as well,
suggesting another possible mechanism by which yoga may
effect a reduction in stress responsibility (Khattab et al. 2007).

Others have suggested that breathing awareness and con-
trol exercises during yoga practices can produce a higher level
of autonomic control. One randomized trial found that after
1 month of yoga practice, participants were significantly better
able to intentionally lower their heart rates as compared to
controls (Telles et al. 2004). Finally, the movements associat-
ed with asana practice are thought to enhance blood circula-
tion, glandular functioning, and ultimately aid in the balancing
of hormonal production (Monro et al. 1990). In fact, several
studies have documented significant changes in cortisol fol-
lowing yoga practice (Woolery et al. 2004); Vedamurthachar
et al. 2006; West et al. 2004).

With regards to social-emotional outcomes, Kirkwood et al.
(2005) and Pilkington et al. (2005) performed two reviews of
studies using yoga interventions to treat psychopathology for
anxiety and depression, respectively. In the review focused on
depression, five randomized controlled trials (RCTs) were lo-
cated, with severity of depression ranging from mild to severe.
All trials reported positive findings and no adverse effects, with
the exception of fatigue and breathlessness in one study.
Pilkington et al. (2005) noted that the study lacked many meth-
odological details such as method of randomization,
compliance, and attrition rates. These studies indicated that
yoga is potentially beneficial to individuals suffering from
depression, but the inconsistency in the severity of depression
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and intervention used restricts the generalizability of these
findings. Kirkwood et al. (2005) similarly found that eight
RCT studies reviewed reported positive results, but with many
methodological shortcomings noted. However, yoga does ap-
pear to be an anxiety intervention with “promising” results.

The research base concerning potential positive effects of
yoga specifically on youth is growing. Serwacki and Cook-
Cottone (2012) conducted a literature review of 12 single
cohort, quasi-experimental, or RCT yoga studies in schools.
Results indicated that yoga interventions increased perceived
self-concept and emotional balance and decreased anxiety,
negative behavior, and body dissatisfaction in typically devel-
oping children. For children with atypical development (e.g.,
intellectual, emotional, or learning disabilities, autism), yoga
interventions resulted in reduced levels of stress, improved
communication, and increases in attention and concentration.
Similarly, Ferreira-Vorkapic et al. (2015) completed a system-
atic review of RCT yoga-based interventions conducted in
schools. Results showed statistically significant differences
in anger and fatigue, protective effects for anxiety and nega-
tive affect, decreases in stress levels, and increases in self-
control. Additionally, high school students participating in a
study by Verma et al. (2014) demonstrated significant gains in
memory and mental ability. Both literature reviews noted
many methodological limitations.

Looking specifically at emotion regulation outcomes, Daly
et al. (2015) found that participation in a yoga program pro-
duced significant effects on students’ emotion regulation not
present in the control group (e.g., business-as-usual physical
education class). A study conducted by Chan et al. (2008)
found significant reductions in withdrawn and attention-
related behavior problems in low-achieving children follow-
ing a yoga intervention. Likewise, Mendelson et al. (2010)
conducted an RCT of a school-based mindfulness and yoga
intervention with elementary age students in a high-poverty,
urban setting. After 12 weeks of intervention, results showed
significant reductions of involuntary stress responses such as
rumination, intrusive thoughts, and emotional arousal. A more
recent study conducted by Khalsa et al. (2011) suggested that
yoga may provide a protective benefit against normative de-
creases on several indicators of mental health and well-being.

Several qualitative studies substantiate the possible benefit
of incorporating yoga in schools. Conboy et al. (2013) identi-
fied that a semester long yoga program had positive effects on
the athletic performance, body awareness, emotion regulation,
stress regulation, and academic performance of rural high
school students. Additionally, Case-Smith et al. (2010) noted
that a school-based yoga program led to increased feelings of
calmness, ability to control emotions, and supported positive
self-esteem in 24 third grade students. Finally, Wang and
Hagins (2016) investigated the effects of a year long school-
based yoga program targeting minority middle school and
high school students in an urban setting. Results indicated

positive benefits in self-regulation, mindfulness, stress reduc-
tion, and self-esteem. Students also reported increases in en-
ergy levels, physical conditioning, athletic performance, and
academic performance (Wang and Hagins 2016).

The purpose of the current study is to examine the accept-
ability and effectiveness of Transformative Life Skills (TLS),
a yoga and mindful awareness-based program, on adolescent
emotional distress and prosocial behavior. We were also inter-
ested in exploring possible effects on school-relevant perfor-
mance variables such as academic grades, suspensions, and
absenteeism. Consistent with recent findings on the effects of
yoga on youth emotional well-being and behavior, we hypoth-
esized that students exposed to the TLS program would report
improvements in indicators of general mental health and well-
being and greater levels of school engagement and academic
performance. We also anticipated that the treatment group
would report significantly higher levels of active primary
and secondary coping strategies and lower levels of somatic
symptoms as compared to controls.

Method
Participants

Participants included students attending a diverse middle
school in a high-poverty catchment area within an inner-city
urban area of California. The study sample consisted of a
convenience sample of 159 sixth (53.3 %) and nineth grade
(44.7 %) students. Approximately 46.5 % of the sample was
female. With regards to race, 16.8 % of the sample identified
as African American, 5.8 % identified as White, 1.3 % iden-
tified as Asian, 54.2 % identified as Latino, and 21.9 % iden-
tified as having a mixed racial background. Approximately
64.2 % of the sample reported living in a two-parent house-
hold, 30.8 % lived in a single-parent home, and the remaining
5 % of students reported living with other relatives (e.g.,
grandmother, aunt, or siblings). Academically, the mean
GPA among participating students was 2.90 (SD =0.99).

Procedure

AnRCT design was used to explore the effects of TLS on student
outcomes. Students were randomized to receive the TLS inter-
vention or business-as-usual control. Once assigned, TLS les-
sons were integrated into homeroom classes 3—4 days per week
during the first semester of the school year. Each instructional
session lasted approximately 30 min and occurred in the regular
classroom setting. All instructors had several years of experience
serving as a lead yoga instructor, received specialized training
and certification in TLS administration from program devel-
opers, and had 2 or more years of experience implementing
TLS in similar settings. Implementation was monitored through
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the completion of implementation checklists, 20 % of which
were observed by an outside rater. On average, 92 % of interven-
tion components were implemented with fidelity. To further sup-
port high-quality implementation, intervention providers also
participated in regular supervision meetings with program devel-
opers during which anticipatory questions and implementation
challenges were discussed.

TLS Intervention

TLS is a manualized, universal classroom-based program that
provides students with instruction and applied experience in
using yoga postures, breathing techniques, and centering medi-
tation in order to reduce stress and promote social-emotional
health and physical wellness. The intervention is secular and
does not use terminology or practices that would be considered
religious or unusual in most US public school contexts. The TLS
curriculum provides sequenced scripts to support high-fidelity
implementation. Lessons are divided into four units focusing on
stress management, body and emotional awareness, self-regula-
tion, and building healthy relationships. Figure 1 provides an
overview of the scope and sequence of the TLS curriculum.
Each unit includes 12 lessons that can be delivered in 15-, 30-,
or 60-min segments. Each lesson is designed to teach specific
skills connected to the overarching unit them. Each lesson

follows a predictable instructional sequence consistent with best
practices in student pedagogy. Prior to beginning each lesson,
behavioral expectations are reviewed, and the agenda for the
day’s lesson is reviewed. Then, instructors attempt to activate
student background related to the topic in question and may
engage in brief conversation with the group to stimulate interest.

Subsequently, students engage in the Action-Breathing-
Centering Activities (referred to as the “ABC’s”) which provides
students experience in engaging in yoga postures, focused breath-
ing, and centering meditation. At the end of each lesson, instruc-
tors are asked to complete a fidelity checklist documenting that
each lesson component was implemented, rate the overall level of
student engagement, and reflect on the quality of lesson imple-
mentation. At the end of each unit, instructors are asked to review
their implementation data to plan a “re-teaching” lesson during
which they repeat coverage of content within the last content unit
that was poorly covered or had limited student engagement.

Measures

School Engagement Scale School engagement was measured
using the school bonding scale developed by Cernkovich and
Giordano (1992). Youth are asked to rate on a 4-point Likert
scale whether they endorse items indicating high levels of
school engagement and bonding (e.g., “I feel like I really

Fig. 1 Transformative Life Skills

(TLS) curriculum unit and lesson
overview
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Unit 1. The Stress Response

1.1:  Understanding What Stress Is About
1.2:  Recognizing Stress in Your Body

1.3:  Knowing What Stresses You

1.4:  How Stress Affects Your Breath

1.5: Using Your Breath as a Tool

1.6: How Stress Affects Your Ability to Learn
1.7:  Clearing Your Mind, Calming Your Body
1.8: FeelingTired vs. Feeling Relaxed

1.9:  How Stress Affects the Choices We Make
1.10: Releasing Stress

1.11: Long-term Benefits of Managing Stress
1.12: Review and Re-teaching

Unit 2. Physical and Emotional Awareness

2.1 Understanding Self-awareness
2.2: Building Body Awareness
2.3:  Being Aware of Your Body When You Move
2.4: Building Awareness of the Breath
2.5: Recognizing How Your Emotions

Affect Your Breath
2.6: Using the Breath to Manage Emotion
2.7 Building Awareness of Thought Patterns
2.8: Thoughts and Feelings Always Change
2.9:  Watching your Thoughts
2.10: Focusing Inward vs. Focusing Outward
2.11: Choosing Where to Focus Your Mind
2.12: Review and Reteaching

Unit 3. Self-Regulation

3.1:  Your Environment Affects Your Thoughts
and Feelings
3.2:  You Can Manage Your Thoughts and Feelings
3.3: Centering Yourself
3.4:  Your Thoughts and Feelings Affect Your Actions
3.5:  The Importance of Being Centered when You Act
3.6: Acting vs. Reacting
3.7:  Your Actions Affect Your Brain
3.8: UsingTools to Calm Down
3.9: UsingTools to Energize
3.10: Practicing Making Choices
3.11: Imagining Possibilities
3.12: Review and Reteaching

Unit 4. Healthy Relationships

4.1:  Your Behavior Affects Your Environment
4.2: Understanding Your Habits
4.3: Building Healthy Relationships
4.4: What Does “Karma”Mean to You?
4.5:  Your Role in Creating Your School Culture
4.6: Sharing What You Learn
4.7: Recognizing That You Are Complete
4.8: Connecting with Your Best Self
4.9: Seeing the Good in Yourself and Others
4.10: We Are All Connected
4.11: Strengthening Yourself to

Strengthen Your Community
4.12: Review & Reteaching
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belong at school,” “I try hard at school”). Observed pretest
scale reliabilities in this study were adequate (cc=0.72).

Student Academic and Behavioral Records We examined
student records to determine the total number of accumulated
unexcused absences, number of detentions assigned, number
of suspensions, and quarterly student grades in English and
mathematics.

Attitudes Toward Violence Scale The Attitudes toward
Violence scale (Bosworth and Espelage 1995) is a eight-item
self-report scale which measures the extent to which respon-
dents endorse violence as a positive response method (e.g.,
“Its okay to hit someone who hits you first”). Each items is
rated on a 4-point scale ranging from | = strongly agree to 5 =
strongly disagree. Observed pretest scale reliabilities in this
study were adequate (oc=0.75).

Positive and Negative Affect Schedule for Children
(PANAS-C) The PANAS-C is a 27-item self-report scale that
measures positive and negative affect in children and adoles-
cents. Respondents rate each affect descriptor on a 5-point
Likert scale. The PANAS-C has been widely used and found
to have adequate reliability and validity (Laurent et al. 1999;
Hughes and Kendall 2009). Observed pretest scale reliabilities
for the positive affect (o« =0.89) and negative affect scales
(x=10.87) were adequate.

Responses to Stress The Responses to Stress Questionnaire
(RSQ). The RSQ is a well-validated measure of coping, de-
signed to assess responses to stress in adolescents (Connor-
Smith et al. 2000). For the purposes of this study, we examined
subscales comprising the primary and secondary engagement
factor which assess voluntary positive coping strategies such as
problem solving, emotion regulation, emotional expression,
positive thinking, cognitive restructuring, and acceptance.
Observed pretest scale reliabilities for the primary and second-
ary engagement factors were 0.74 and 0.75, respectively.
Reliabilities of subscales comprising the primary engagement
factor (problem solving, emotion regulation, emotional expres-
sion) and secondary engagement factor (positive thinking, cog-
nitive restructuring, and acceptance) fell below 0.70 thresholds.
For the sake of parsimony, we report these findings below but
encourage caution in the interpretation of these results.

Somatization The somatic complaints’ subscale of the Child-
Behavior Checklist (CBCL; Achenbach and Edelbrock 1983)
was used to assess the severity of youth somatic symptoms.
The somatic complaints’ scale asks respondents to rate a series
of somatic symptoms (e.g., “I have muscle tension” or “I have
nausea or stomach aches”) on a 3-point Likert scale ranging
from 1 = always to 3 = never. Observed pretest scale reliability
was adequate (ox=0.74). Children’s Intervention Rating

Profile. To assess the acceptability of the TLS intervention,
treatment group participants completed the Children’s
Intervention Rating Profile (CIRP: Witt and Elliot 1985)
which assesses the extent to which participants perceive an
intervention as fair, of appropriate difficulty, socially accept-
able, socially valid, enjoyable, and useful. The CIRP includes
seven items that are rated on a 6-point Likert scale (1 = do not
agree to 6 = strongly agree) and has been used in several stud-
ies examining youth perception of school-based intervention
acceptability (Turco and Elliott 1986; Ota and DuPaul 2002).
Example items include “Doing yoga is too hard” or “I think
yoga will help me do better in school.” Observed reliabilities
for the CIRP in this sample were adequate (ox=0.74).

Data Analyses

Prior to conducting analyses, data were inspected for normality,
outliers, linearity, and homogeneity of regression slopes. No
significant departures from assumptions were detected. To es-
tablish baseline equivalence, independent ¢ tests were comput-
ed to assess statistical differences on pretest measures between
program groups. No significant baseline differences were
found on any continuous pretest assessment. Examination of
baseline differences on demographic indicators revealed no
significant differences between treatment and control groups
at baseline with regards to grade (y2=(2159)=0.027,
p=.88), race (x2=(2155)=5.64, p=.34), gender
(x2=(2159)=1.86, p=.4), family configuration
(x2=(2159)=1.86, p=0.40), age (¢ (158)=-0.13,
p=.0.89), or student grade point average (¢ (158)=—0.25,
p=.0.81).

Since students were randomly assigned to treatment or
comparison groups, data were analyzed at this level using
analysis of covariance (ANCOVA). Separate ANCOVAs were

Table 1  Participant demographic characteristics
n %
Gender
Male 81 50.9 %
Female 74 46.5 %
Race
Native American 0 0 %
Latino 84 542 %
African American 26 16.8 %
Asian 1.3 %
White 58 %
Mixed 33 213 %
Household
Two-parent 102 64.2 %
Single parent 49 30.8 %
Other 8 5.0 %
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Table 2 Unadjusted pre- and

post-means and standard
deviations

run for each outcome measure using grade, race, gender, and
pre-test scores as covariates. To correct for type I error due to

Table 3 Significance tests of
treatment vs control differences

on outcome measures

@ Springer

Intervention Control

Pre Post Pre Post

M=+SD M=+SD M+SD M=+SD
Unexcused absences 4.53+3.37 1.01+1.73 12.03+7.53 8.47+8.60
Detentions 2.68+4.93 1.59+3.04 2.67+6.49 292+5.18
Suspensions 1.18£3.06 1.00+3.00 0.78+£2.11 0.62+2.74
School engagement 3.37+0.65 3.354+0.58 3.39+0.59 3.13+0.79
English grades 2.92+1.10 2.93+£1.02 2.83+£0.96 3.11+0.98
Math grades 2.69+1.25 3.10+1.18 291+1.26 3.00+£1.29
Attitudes toward violence 2.13£0.72 2.02+0.74 2.15£0.65 2.26+0.76
Somatization 1.94+0.76 2.13+0.92 2.10+0.78 2.09+0.88
Positive affect 3.27+1.03 3.09+1.00 3.35+091 3.26+0.79
Negative affect 1.67+0.66 1.76+£0.73 1.78+0.79 1.78+0.73
Primary engagement 2.12£0.69 2.28+0.72 2.20+0.69 1.97+0.65
Problem solving 2.25+0.81 2.32+0.82 2.07+0.77 1.99+0.80
Emotion regulation 1.97+0.74 2.10+£0.82 2.19+0.69 2.07+0.67
Emotional expression 2.20+0.82 2.24+0.85 2.26+0.82 2.02+0.76
Secondary engagement 2.16+0.67 2.28+0.72 225+0.63 2.01+0.58
Positive thinking 2.02+£0.85 2.28+0.80 2.19+0.80 2.06+0.73
Cognitive restructuring 1.97+0.78 2.124+0.85 1.94+0.66 1.72+0.66
Acceptance 2.49+0.88 2.42+0.85 2.56+0.72 227+0.75

multiple pairwise contrasts, p values were adjusted using a
Benjamini-Hochberg (BH) correction (Benjamini and

Post-marginal means df F value p value Adj. p d
Tx Cil
Unexcused absences 1.98 4.83 1,142 9.16 0.01 0.01 —0.86
Detentions 1.02 243 1,142 552 0.01 0.05 —0.33
Suspensions 0.77 0.82 1,142 0.01 0.90 0.90 —0.03
School engagement 3.25 2.94 1,142 9.76 0.01 0.01 0.45
English grades 3.38 3.58 1,142 1.67 0.20 0.34 —-0.19
Math grades 3.37 3.08 1,142 1.58 0.21 0.31 0.25
Attitude violence 1.92 2.14 1,142 4.00 0.05 0.09 -0.29
Somatization 1.64 1.55 1,142 0.58 0.45 0.57 0.04
Positive affect 3.14 3.25 1,142 0.64 043 0.58 —0.03
Negative affect 1.51 1.47 1,142 0.09 0.77 0.86 0.02
Primary coping 2.15 1.83 1,142 12.39 0.01 0.02 0.15
Problem solving 2.30 2.10 1,142 3.10 0.08 0.86 0.09
Emotion regulation 1.83 1.60 1,142 4.90 0.03 0.05 0.12
Emotional expression 2.10 1.87 1,142 3.26 0.07 0.14 0.11
Secondary coping 2.33 2.03 1,142 9.75 0.01 0.01 0.14
Positive thinking 2.53 225 1,142 5.75 0.02 0.05 0.13
Cognitive restructuring 2.04 1.66 1,142 11.65 0.01 0.01 0.20
Acceptance 245 227 1,142 2.12 0.15 0.26 0.08

Note: marginal means calculated including student grade, gender, and race as covariates. p values were corrected

for multiple pairwise comparisons using Benjamini-Hochberg (BH) correction
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Hochberg 1995). Cohen’s d for all treatment v control con-
trasts was calculated for each outcome measure with effect
sizes of 0.3 or less considered small, 0.3 to 0.5 medium, and
greater than 0.80 a large effect (Cohen 1988).

Attrition and Handling of Missing Data Ten students (6 %
of total sample, 4 treatment, and 6 control) present at baseline
failed to complete the full program due to mid-year school
transfers or inability to complete post-assessment question-
naires. No significant differences were found on any demo-
graphic or baseline measures predictive of attrition status. All
missing data on outcome scales was replaced using multiple
imputation with maximum-likelihood expectation maximiza-
tion imputation routines.

Results

Unadjusted means, standard deviations, and significance tests
of treatment versus control groups on outcome measures are
presented in Tables 1, 2 and 3, respectively.

Measures of School Performance, Engagement,
and Attitudes Toward Violence

After adjusting for multiple comparisons, results of ANCOVA
analyses revealed no significant differences on measures of
student suspensions (F(1, 142)=0.01, p =.90; d =—0.03), stu-
dent grades in English (F(1, 142)=1.67, p=.28; d=-0.19),
and student grades in Math (F(1, 142)=1.58, p=.31; d=

0.25). However, as compared to the business-as-usual control,
students in the intervention condition had significantly fewer
unexcused absences (F(1, 142)=9.16, p=.0.01; d=-0.86),
fewer detentions (F(1, 142)=5.52, p=.05; d=-0.33), and
higher levels of school engagement (F(1, 142)=9.76,
p=.01;d=0.45). Although significant prior to multiple con-
trast adjustments, attitudes toward violence measures were no
longer significant once p values were adjusted (F(1, 142)=

4.00, p=.09; d=-0.29).

Measures of Positive and Negative Affect

No significant differences between groups were noted on mea-
sures of general positive affect (F(1, 142)=0.64, p=.55;d =
—0.03) or general negative affect (F(1, 142)=0.09, p =.86;
d=0.02).

Measures of Primary/Secondary Coping
and Somatization

Statistically significant effects were found on measures of pri-
mary coping (F(1, 142)=12.39, p=.02; d=0.15) and emo-
tion regulation (F(1, 142)=4.90, p=.05; d=0.12). No

significant group differences were found on measures of stu-
dent problem solving (F(1, 142)=3.10, p=.86; d=0.09) or
emotional expression (F(1, 142)=3.26, p=.12; d=0.11).
Statistically significant effects were also found on measures
of secondary coping (F(1, 142)=9.75, p=.01; d=0.14), con-
stituent measures of positive thinking (F(1, 142)=5.75,
p=.05; d=0.13), and cognitive restructuring (F(1, 142) =
11.65, p=.01; d=0.20). No significant group effect was
found on measures of acceptance (F(1, 142)=2.12, p=.22;
d=0.08) or somatization (F(1, 142)=0.58, p=.57; d=0.04).

Acceptability of the Intervention

On intervention acceptability scales, students in the interven-
tion group rated their experience of TLS as being of above
average acceptability (M =4.73, SD=0.77). On average, stu-
dents agreed that TLS classes were fair for all students (M =
4.03, SD = 1.70), strongly disagreed that class activities were
too hard (M =2.11, SD = 1.52), or participating in TLS would
cause problems with their peers (M =1.71, SD=1.36). On
average, students agreed that they would recommend TLS to
other students (M =5.27, SD =1.13), personally liked engag-
ing in TLS activities (M =4.85, SD =1.66), and agreed that
TLS had the potential to help them in school (M =4.83, SD =
1.31). During free-writing responses, 34.8 % of participants
mentioned that they liked the relaxing effects of TLS practice
the best, 10.6 % referenced the effects of TLS on sleep, and
13.6 % indicated they enjoyed the physical movement associ-
ated with practicing postures.

Discussion

The purpose of this study was to assess the effectiveness of a
yoga-based social-emotional wellness and health promotion
program, TLS, on indicators of school functioning, emotional
distress, and prosocial behavior of adolescents attending an
inner-city urban school. Consistent with our initial hypothe-
ses, we found significant and meaningful improvements in
school engagement and concurrent reductions in unexcused
absences and detentions. It is noteworthy that the effect sizes
of these outcomes were in the medium to large range, suggest-
ing that TLS may have strong potential as a universal method
to promote positive school behavior and school engagement
among middle and high school-aged adolescents in inner-city
urban school settings. In addition, acceptability ratings re-
vealed that TLS is generally viewed positively by student
participants and is feasible for use with this age group.
Although the number of suspensions incurred was lower in
the treatment group as compared to the control group as ex-
pected, group differences were not statistically different.
Reasons why this outcome was not significant while other
indicators of school functioning substantially improved are
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not entirely clear. One possibility is that suspensions represent
a relatively rare event, and the moderate sample size used in
this pilot study (n =159) was not sufficiently powered to de-
tect these effects. Another possibility is that the most imme-
diate effects of TLS are on indices of student engagement, and
stronger dosages or more prolonged duration of exposure are
necessary to impact suspension rates.

A second important finding from this study is demonstra-
tion of the positive impact of TLS on indices of student pos-
itive stress-coping skills. Although the effects of TLS on pos-
itive coping strategies were somewhat smaller in magnitude,
significant improvements in youth’s emotion regulation skills,
positive thinking, and cognitive restructuring coping strategies
are noteworthy and consistent with outcomes from previous
youth yoga intervention studies (Berger and Stein 2009;
Conboy et al. 2013; Daly et al. 2015; Goldberg 2004;
Mendelson et al. 2010; Ramadoss and Bose 2010; Stueck
and Gloeckner 2005; Wang and Hagins 2016). Given the
well-established connections between positive coping strate-
gies and better psychological adjustment (Garnefski et al.
2003; Steinhausen and Winkler-Metzke 2001), these findings
suggest promise for yoga-based programs such as TLS to
enhance adolescent emotion regulation over time and serve
as a protective factor against the onset and progression of
psychopathology across time.

Contrary to our initial hypotheses, we did not find any
significant group differences on measures of general positive
and negative affect or somatization. This is consistent with
findings from our previous studies of TLS (Frank et al.
2014) and other studies examining the effects of yoga on
youth mental health outcomes (Haden et al. 2014; Khalsa
et al. 2011; Mendelson et al. 2010). The reasons for this are
not entirely clear; however, it is possible that sustained dura-
tion or increased dosage may be required to significantly im-
pact more general indices of overall mood and affect.

Finally, violence continues to be a grave area of con-
cern, especially among youth in inner cities and urban
areas of the USA. According to the Centers for Disease
Control and Prevention (CDC), youth violence is the
third leading cause of death for individuals aged 15—
24 (CDC 2015). In 2012, an average of 13 individuals
aged 10-24 were victims of homicide each day in the
USA (CDC 2015). According to a 2013 nationwide sur-
vey of 9-12 grade students, approximately 24.7 % of
respondents reported being in a physical altercation dur-
ing the preceding year (Kann et al. 2014). The present
study revealed a small to medium size reduction on
youth’s attitudes toward violence. Although this finding
was no longer statistically significant after adjusting p-

values for multiple pairwise comparisons, observed ef-

fect size differences between groups suggest that TLS
may be a promising strategy for reducing the propensity
toward violence among inner-city urban youth.

@ Springer

Limitations

This study had several strengths, including a randomized de-
sign and diverse sample of students. However, in this study, it
is not without limitations. Reliance on youth self-report for
most measures is a methodological limitation. Although ob-
jective data was collected as well (e.g., student grades, sus-
pensions, absenteeism), future research should examine the
extent to whether teacher or parent report of student behavior
is consistent with youth self-report. Exploring whether the
effects of TLS on student affect and behavior extends to
non-school environments is an important question for future
studies.
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