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Abstract
Background/Purpose: Obesity and secondary conditions continue to disproportionally affect the health of children living in urban areas. Studies show
that a lack of resources and physical activity-unfriendly communities discourage 60 minutes of daily activity, including strengthening exercises, as recommended by the Centers for Disease Control and Prevention. Using Social Ecological theory, the purpose of this study was to examine the multi-level influences of a yoga-based intervention on urban, inner city youth. Method: Using a
mixed-methods design, ninety-three 3 - 5th grade students at five urban elementary schools participated in a ten-week yoga intervention. Analysis/Results:
RM-ANOVA results revealed a significant reduction in stress and bullying behaviors among participants, and multiple regression analyses revealed that program attendance, change in stress, and change in yoga enjoyment significantly
predicted change in yoga participation outside PE, when controlling for gender and age F(5, 87) = 5.36, p < 0.01, adj. R2 = 0.19, but did not have a significant impact on physical activity participation outside of school. Student interviews and non-participant observations revealed strong enjoyment of yoga
which led students to report substantial increases in yoga-related activities
outside of school. Students also revealed that experience in yoga improved focus, attention, and reduced stress. Conclusions: Through convergence of qualitative and quantitative methods, this study showed a positive relationship
between the number of yoga sessions attended (dose), enjoyment of yoga, and
participation in yoga outside PE with friends and family. Findings suggest that
urban PE should include more individual, non-competitive activities such as
yoga, which students find to be stress-relieving, fun, inexpensive and easy to
perform at home.
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1. Introduction
Over the last 30 years, childhood obesity has doubled in youth ages 6 - 11 and
quadrupled in those ages 12 - 19 [1] [2]; today nearly one third of the country’s
young people are overweight or obese [1]. The rate of childhood obesity is even
higher among youth living in urban areas [3], ethnic minorities, and those from
low-income backgrounds [4], populations that have long suffered from a lack of
access to physical activity (PA) and healthy eating resources. The health implications of being overweight or obese are significant; children who maintain an unhealthy weight are more likely to develop serious chronic conditions, suffer from
depression, and are more than four times as likely to grow up to be obese adults
[5] [6].
By many accounts, a lack of daily PA among youth is a key factor in rising obesity rates [7]. The Youth Risk Behavior Survey [8] monitored youth (Grades 9 12) in a Midwest, inner-city urban area, in part, to assess their physical health.
The study found that approximately 24.7% of youth did not participate in the
recommended 60 minutes of PA on a single day, 71.9% did not engage in PA for
at least 60 minutes per day for five days, and as high as 84.2% were not physically active at least 60 minutes per day all seven days [8]. Other studies have pointed
to large declines in PA and significantly increased rates of overweight and obesity among African American females living in inner-cities compared their adolescent peers [9] [10].
Schools are routinely being asked to help address the issue of an increasingly
inactive, unhealthy youth population. According to the Institute of Medicine [11],
“∙∙∙because children and adolescents spend so many hours at school, school-related PA must be a large contributor to overall PA among youth.” The Centers
for Disease Control and Prevention (CDC) has also suggested that the school
environment is an ideal one to promote adolescent health.
Schools can create environments supportive of students’ efforts to eat healthy
and be active by implementing policies and practices that support healthy eating
and regular PA and by providing opportunities for students to learn about and
practice these behaviors [12].
A range of federal, regional, and local health authorities have pointed to the
Comprehensive School Physical Activity Program (CSPAP) [13] as a model to
promote PA throughout the school day. While CSPAP suggests integrating PA
opportunities before, during, and after school, it also emphasizes quality physical
education (PE) as a critical aspect of a successful program. Recent research has suggested that this approach may be a more effective way to increase PA and impact the youth obesity epidemic [13] [14] [15].
Despite this emphasis on increasing activity in the school setting, children across
the country are not regularly engaging in PA. According to the Shape of the Nation Report, conducted by SHAPE America and the American Heart Association,
only 10% of states reported offering the recommended 150 minutes of PE per week
at the elementary level [16]. In low-income, inner-city schools, this problem is
more pronounced given a myriad of sociocultural issues, including an emphasis on
410
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high-stakes testing that reallocates PE instructional time to core-subjects and testpreparation, and economic stresses that prevent offering high quality PE and the
hiring of certified PE teachers. As a result, the opportunities for student PA, particularly in urban areas, have been disproportionally compromised.
Detroit, Michigan, is a particularly poignant example of the PA inequality for
children in urban cities. Nearly 40% of the city’s population lives below the poverty line, including more than 60% of Detroit children, making it the most impoverished major city in America [17]. Its public school system has been included among the worst in the country [18], largely due to the years of economic
decline that the city and its residents have faced. Children who grow up in poverty-stricken neighborhoods and attend inner-city public schools, like in Detroit, are less likely to engage in regular PA due to social factors that pose challenges to access and opportunity including unsafe neighborhoods, lack of greenspace, stressed family lives, and food and housing insecurity. Goodman and colleagues [19] reported that youth from low socioeconomic backgrounds are especially at risk for negative health consequences because of the numerous barriers
to health-promoting behaviors, such as PA [19]. Lack of PA has been linked to
obesity [20], decline in mental health and increased stress [21].
Research by Mistry and colleagues [22] has indicated that minority, inner-city
children experience higher levels of stress than their white, suburban counterparts [22]. As such, children from low socioeconomic backgrounds are also more
likely to be affected by stress that negatively impacts behaviors and social skills
[22], makes them more likely to be exposed to violence [23], and increase the
risk of being a victim of bullying [24].
Although PA is commonly believed to be an effective way to combat stress, this
is not always so in the school setting. Given the traditional pedagogy of competitive, sport-based curricula in large PE classes where supervision is often limited,
stress and aggression are often exaggerated in the gymnasium [23] [25] [26].
Previous research [25] [27] has suggested that when PE curricula focuses on
multi-activity and team-sport models, students are more likely to report increases
in bullying, teasing and other aggressive behaviors. Additionally, in an examination of urban youth, Centeio and colleagues [28] found a significant relationship
between stress, anger, fighting and bullying behaviors in urban PE. This potentially dangerous environment in the PE classroom is even more significant when
we consider how it affects future PA: when students are bullied and experience
PE as stressful and aggressive, it leads to future avoidance of school-based PA
opportunities [29].
Recent PE literature has called upon educators to change the “culture of basketball” and focus more on lifetime activities that would be more universally applicable to all students [30]. Ennis suggests that students who participate in PE
activities focused on lifetime activities rather than team sports experience more
camaraderie and less marginalization during class [27]. Yoga is one example of a
lifetime activity that has been increasingly utilized in PE and classroom settings.
Yoga is a bone and muscle strengthening activity that is individual, non-resource
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intensive, and can be performed in a variety of settings. A recent review of research on the effects of yoga practice on children produced moderate evidence
suggesting benefits for cardiovascular health, physical functioning, and behavior
[31]. Yoga research on children also points to improved attention and emotional
control [32].
In the school setting, research has shown yoga to provide mental health and
physiological benefits, and improve mood and cognition [33]. Chen and colleagues also studied a yoga intervention program in the classroom setting and
the practice yielded positive changes in the domains of mental, emotional, physical, and interpersonal growth [34]. Other yoga interventions for students show
improvements in emotion regulation, and increased feelings of calmness, relaxation, and self-acceptance [35], improved time on task [36], and improved total
mood disturbance and negative affect [37]. In addition, Feldman suggests that
children find yoga practice in school to be a calming activity during the stressful
school day [38]. Children reported that yoga enabled them to relax their minds
and bodies and improved their focus throughout the day. Additional research suggested that mindfulness training can improve academic performance by reducing stress [39] and increasing “time on task” [36].
This study aims to examine the influences of a yoga-based intervention on
students in five elementary schools in Detroit. This study was informed by the
tenants of Bandura’s [40] Social Cognitive Theory (SCT) that suggests, in the
context of health promotion, that health behavior is influenced by the interaction of three determinants: personal, environmental, and behavioral factors. In
this model, self-efficacy, or “the belief in one’s capabilities to organize and execute the courses of action required managing prospective situations” [40], has
long been considered the most critical factor in health-related behavior change.
Despite this, research conducted among African American youth in inner-cities
has suggested social support was a more important predictor of PA [41] [42]
[43]. Because youth PA is often determined by the interplay of these personal,
environmental, and behavioral factors, this study focused on using SCT to analyze how all three factors were embedded in students’ perspectives of yoga practice in a PE setting.
Grounded in the tenants of the SCT, the purpose of this study was to determine how participation in a school-based yoga intervention influenced students
in five urban elementary schools. Specifically, we aimed to answer two primary
research questions: 1) How does the program impact activity levels (both in continued yoga and general PA) outside of the PE classroom? and 2) How did a yoga intervention program effect stress and bullying in inner city youth?

2. Methods
Using a mixed methodological design, 104 youth in Grades 3 - 5 (Mage = 9.78, SD
= 1.11; 82% African American, 7.6% Hispanic, 11.4% other) were recruited from
five Detroit elementary schools that were implementing a yoga-based intervention program. The large number of African American youth in this study is rep412
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resentative of the overall population of the city of Detroit. Only those classrooms
who participated in the yoga intervention were invited to participate in this study. After parental consent and child assent was obtained, youth participated in a
ten-week yoga intervention (one session per week) during PE class. Short surveys were collected from youth at the beginning and end of the yoga program,
and students also participated in a short semi-structured interview (N = 104) at
the end of their experience. Additionally, research assistants conducted observations (N = 14) of the yoga sessions at least twice at each school throughout the
10-week experience.

2.1. DKWIO Program
The Danialle Karmanos’ Work It Out (DKWIO) program is a local Detroit,
non-profit that, at the time of the study, had been delivering a yoga-based intervention program in Detroit schools for eight years. The DKWIO program is designed to prevent childhood obesity by promoting a healthy mind, body, and
spirit through yoga and nutrition programming. Each week (10 weeks total) children are introduced to a unique one-hour formula that includes an introduction,
nutritional information, yoga and activities, as well as relaxation and meditation
exercises. The program is delivered by volunteer, certified yoga instructors at urban elementary schools as part of students’ existing PE programming. By the
end of the ten weeks, the DKWIO program goals are that children will have a
better understanding of and appreciation for yoga, healthy eating and PA, and
that incorporating a practice of yoga will improve students’ mental and physical
health.

2.2. Instruments
Students self-reported gender, age and race. Attendance records for each session
were collected by teachers and research assistants. Program attendance was then
used as a continuous variable as the number of sessions attended out of ten. Yoga enjoyment was measured by a single item question (e.g. “I enjoy participating
in Yoga”), which he students then answered via a 5-point Likert scale (1 = strongly
disagree, 5 = strongly agree). Yoga participation was measured using a single
item question (e.g. “In the last 3 days, how many times did you participate in
yoga”). Similarly, participation in PA was also measured using a single question
(e.g. “In the last 3 days, how many times did you exercise at a level where you
were breathing heavy and sweating”). For both questions, youth were asked to
choose an answer on a scale from 0 times to 3 times. These questions were taken
and adapted from a valid and reliable PA instrument [44]. Stress in children was
measured using the validated Stress in Children Scale [45], which consists of 21
questions that focus on when children feel stressed. Youth were asked to read the
question and then circle the answer that best fit their response to the statement
using a scale that ranged from 1 (never) to 4 (very often). Measures on this scale
included questions like: “I get angry”, “I get stomach pains”, “When I have a hard
time it helps being with my friends”. Finally, bullying was measured using the
413

E. E. Centeio et al.

Modified Aggression Scale [46]. This scale consists of four questions and youth
selected an answer ranging 1 - 5 (i.e. 1 = no opportunity and 5 = 5 or more
times). Sample questions from the bullying scale included “I teased other students” and “I threatened to hit or hurt another student”.

2.3. Data Analysis
Using a mixed-methodological design, quantitative and qualitative data were analyzed separately and then both results were examined together to inform the final results. Quantitative data were cleaned and all assumptions were met. Less
than 5% of missing data was observed and items were list-wise deleted. Change
variables (post-pre) were calculated for yoga participation, yoga enjoyment, and
children’s stress. Quantitative data were analyzed using RM-ANOVA and multiple regression analyses in order to answer each research question.
Qualitative data included both observation and interview data. At the end of
the ten-week program, youth participants were interviewed (N = 104, three declined to participate) to examine their perceptions of the yoga program, its impact on their lives, and their views of the program as a vehicle for health enhancement. The research team developed standardized interview guides including neutral, open-ended questions that were age-appropriate for the 7 - 12-year-old participants. Probes were used to stimulate discussion on specific topics of interest to
the research team and allowed for informal interaction between interviewees and
researchers. The interviews lasted approximately 10 - 15 minutes, were audio recorded, and transcribed verbatim by the research team for analysis. Data were
analyzed through constant comparison and inductive analysis [47] in order to
identify themes from the data. Four verifications of trustworthiness were used
throughout the research project including: 1) triangulation, 2) peer-debriefing,
3) member checking, and 4) using a rich, thick description [48]. Once trustworthiness of the data was confirmed, coding patterns led to the emergence of
themes among youth. These themes are presented below.

3. Results
All variables were screened for outliers, missing data, and normality; descriptive
statistics and correlational analyses were used to examine variables and relationships (Figure 1 & Table 1). In order to determine if a change in stress and bullying occurred among youth during the DKWIO program (research question two),
two repeated measures analysis of variance (RM-ANOVA’s) were run. In the
first RM-ANOVA, youth stress level pre and post were used along with gender
as a within-subjects’ variable and age as a covariate. There was a significant reduction in stress from pre-post among males, but not among females F(1, 91) =
5.51, p < 0.05, η2 = 0.06 (see Table 2 & Table 3). A RM-ANOVA was also used
to examine a change in bullying over the course of yoga programming. There
was a significant decrease in reported bullying among youth, regardless of age
and gender F(1, 91) = 19.64, p < 0.001, η2 = 0.16 (see Table 2 & Table 3).
In order to better understand the program influenced activity levels of youth,
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Figure 1. Error plots for yoga participation and bullying.
Table 1. Correlations of variables.
1
1. Age
2. Gender

2

3

4

5

6

7

1.00
−0.28**

1.00

3. Yoga Attendance

0.22*

0.12

1.00

4. ∆ Yoga Participation

−0.05

0.10

0.29**

1.00

5. ∆ Physical Activity

0.16

0.05

0.17

0.08

6. ∆ Yoga Enjoyment

−0.10

−0.01 −0.07 0.30**

0.06

1.00

7. ∆ Stress

−0.03

0.24*

0.05

0.04

8. ∆ Bullying

−0.01

−0.16 −0.13

−0.03

0.19

1.00
1.00

8

M

SD

9.78

1.11

1.54

0.50

8.10

2.50

1.47

1.31

0.04

1.37

0.12

1.20

−0.44 6.41

−0.05 −0.05 −0.12 0.14 1.00 −0.96 2.14

Note: p < 0.01**, p < 0.05*.
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Table 2. Descriptive statistics.
Mean

Standard Deviation

Pre-Stress

54.17

7.61

Male

53.81

7.17

Female

54.47

8.01

Post-Stress

53.73

6.10

Male

51.73

5.27

Female

55.43

6.30

Pre-Bullying

6.72

2.22

Male

6.79

2.25

Female

6.66

2.21

Post-Bullying

5.76

2.33

Male

6.19

2.52

Female

5.39

2.10

Table 3. RM-ANOVA results.
Pillai’s Trace

F

Significance

Partial η2

Stress
Time

0.01

0.19

0.67

0.01

Time * Gender

0.06

5.51

0.02

0.06

Bullying
Time

0.16

19.64

0.00

0.16

Time * Gender

0.03

2.55

0.11

0.03

two multiple regression analyses were run. First, controlling for gender and age,
change in stress level, program attendance, and PA enjoyment were regressed
onto yoga participation outside of PE. Next, controlling for gender and age,
change in stress level, program attendance, and PA enjoyment were regressed
onto general PA participation (excluding yoga) outside of PE. Results showed
that change is stress, PA enjoyment, and program participation were all significant contributors to change in yoga participation outside of the PE setting F(5,
87) = 5.36, p < 0.001, adj. R2 = 0.19; however, there was no significant change in
general level of PA participation F(5, 87) = 0.86, p = 0.51, adj. R2 = 0.05 (see Table 4).
After conducting the qualitative analysis, the following three themes emerged
from the student interviews and participant observations: 1) students believed
that yoga was fun, 2) students believed that they learned to use breathing techniques to help manage stress, anger, and aggression, and help them focus, and 3)
students reported increased yoga participation outside of school.
Children reported that they enjoyed doing yoga during PE class because they
enjoyed learning new poses and challenging their bodies in ways that many had
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Table 4. Regression analysis results.
Change in Yoga Participation

R

R2

adj. R2

S.E.

F

Sig.

Model 1

0.08

0.01

−0.02

1.32

0.26

0.78

Model 2

0.49

0.24

0.19

1.18

5.36

0.00

Model 2 Coefficients

B

S.E.

Beta

t

Sig.

Gender

−0.19

0.27

−0.07

−0.71

0.48

Age

−0.14

0.12

−0.12

−1.16

0.25

Yoga Attendance

0.21

0.06

0.39

3.90

0.00

∆ Yoga Enjoyment

0.25

0.11

0.22

2.36

0.02

∆ Stress

0.04

0.02

0.20

2.08

0.04

Change in Physical Activity
Model 1

0.18

0.03

0.01

1.37

1.38

0.26

Model 2

0.22

0.05

−0.01

1.38

0.86

0.51

Model 2 Coefficients

B

S.E.

Beta

t

Sig.

Gender

0.12

0.33

0.04

0.38

0.71

Age

0.21

0.14

0.17

1.46

0.15

Yoga Attendance

0.05

0.07

0.08

0.73

0.47

∆ Yoga Enjoyment

0.11

0.12

0.10

0.92

0.36

∆ Stress

0.01

0.02

0.05

0.42

0.68

not done before. When asked what they liked best about the program, many voluntarily named at least one pose that they liked best, including fourth-grader,
Shamari (all names are pseudonyms), who said: “I liked learning all different
kinds of poses, like cat, tree, and down dog”. Josh, a third grader, also talked
about enjoying yoga because it brings him “calm and peace” and that “it’s fun”.
Ari, a fifth-grade girl, also suggested that practicing yoga made her feel “happy
because I’m building up my muscles so I can be healthy and strong every day”.
Several of the students also talked about how they used yoga techniques to
help them in other PA activities. Todd, a fourth-grader, said he uses yoga to help
him prepare for football: “It keeps you calm and you get to relax and stuff and
then it like helps you out, like, football players do it to exercise and stretch and
calm them down before games and stuff”. Janyelle, a track athlete suggested that
the yoga breathing techniques were helpful to her when she was running: “I used
them∙∙∙ when I am running and I breathe in and out and I just focus”.
Children also reported deriving benefits from yoga participation that they used
the breathing techniques to manage stress, control anger and aggression, and improve focus. Students in this study live in depressed areas of Detroit where food
and housing insecurity, crime, and high unemployment rates make for particularly
stressed families. Children reported that yoga provided them with tools to manage
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stressful life situations. Janyelle said that during yoga she “like [s] that you get to
relax your mind and relieve your stress.” James, a 10-year-old, also said that yoga
was calming for him: “It makes me feel relaxed. Like, it makes all my troubles go
away. Especially when I meditate, I think about nothing.”
Utilizing the yoga techniques to manage anger and aggression was also a
common theme for the young students. The precursors to their anger were typical of elementary students: Jalen, a fifth-grader, got pushed in the mud, Sjonne, a
fourth-grader, has a brother who gets on her nerves, and Jamar, a fifth-grader,
was getting teased by some of his classmates for getting in trouble and not being
permitted to go outside for recess. However, all three of these students pointed to
the breathing techniques, in particular, as a mechanism to manage their aggression. Jamar said: “If someone trying to tease me and they be making me mad I
just∙∙∙ breathe.”
Several of the students also pointed to the improved focus that their yoga
practice provided them. Dion, an 11-year-old fifth grader, described how he uses
the yoga ‘centering’ techniques when he’s working on particularly difficult school
work: “When I think so hard it makes my brain hurt∙∙∙ and I don’t want to do my
work or nothing, I just breathe in and out and say “I know I can do it.” Maya, a
12-year-old, also talked about using the breathing techniques she acquired in
yoga to help her manage the stress of standardized testing: “[it helps] because we
have to be quiet and we have to be focused and we can’t go to the bathroom and
we have to stay in one place a long time.” Pharrell, a fifth-grader, described the
difference between days that they did yoga and those when they didn’t: “sometimes when we didn’t go to yoga I was, like, getting off task and playing and
stuff, but when I start getting to yoga I start realizing I take school more seriously.”
Once the children were introduced to yoga in their PE class, most suggested
that they practice the techniques at home and with their families. Chris, a third
grader, said that he does yoga “on Fridays” and “on the weekends,” and most
enjoys the meditation practice that he learned. Matt, a fifth-grader, said he does
yoga “at home with Grandpa” and Chris also teaches his mom and younger sisters the poses he learns in class.

4. Discussion
Through convergence of qualitative and quantitative methods, the purpose of
this study was to examine the influences of a yoga-based intervention on urban,
inner city youth. Results showed that alongside participating in the DKWIO
program, youth, specifically males, were able to decrease their stress levels, while
all youth were able to decrease bullying behaviors. Furthermore, change in stress
levels, PA enjoyment, and participation in the DKWIO program significantly
predicted an increase in the amount of yoga participation outside of school. This
is encouraging as those students who feel more stressed and have higher levels of
PA enjoyment are more likely to have a greater increase in yoga participation outside of school. This could indicate that youth were learning how to deal with stress
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and choosing yoga to cope. Additionally, students reported enjoying the yoga program and using yoga and mindfulness techniques to help relieve stress and aggression in their lives. Although there is not a significant relationship between participating in the DKWIO program and an increase in moderate-to-vigorous PA outside of school, this is not surprising as yoga itself is not an activity that requires a
high intensity of PA nor is it a targeted goal of the intervention.

4.1. Yoga Programming and Stress
Youth who grow up in urban environments are more likely to be impacted by
stress, negatively affecting social skills and behaviors [22]. Youth who are exposed to extended levels of stress can develop headaches, abdominal pain, high
school absenteeism, overeating, and excessive tobacco use [49]. Urban, minority
youth tend to be exposed to higher levels of stress than their suburban white
counterparts given additional stressors that occur in urban environments (i.e.
family stressors, unsafe neighborhoods, fighting pressures, income and food insecurities, etc.) [50]. In this study, male youth showed a reduction in stress over
the 10-week period. Although we cannot say for certain the reduction can be attributed directly to the DKWIO program, it is important to understand the implications that stress reduction can have on the overall health of urban students.
Chronic or prolonged stress can have a profound impact on youths’ physical and
mental well-being, leading to illnesses such as depression [51] [52] [53] [54]. By
implementing activities such as yoga into the school setting, there is potential to
reduce the stress of youth, or at the very least, teach youth healthy strategies to
cope with individual stressors.

4.2. Yoga Programming and Bullying
Previous studies have shown a relationship between stress in urban students and
bullying behaviors and aggression. Students who experienced higher levels of
stress were more likely to be aggressive and bully their peers [28]. In recent
years, added attention has been given to bullying because of its increasing prevalence among youth and its negative impact on school climate. Bullying occurs
on a daily basis with over 3.2 million students reporting they are victims of bullying each year [55] and 71% of students identifying that bullying is a problem
within their school environment [56]. Bullying impacts are particularly pronounced among Black and Latino students who are more likely to suffer academically when bullied [57]. After participating in the DKWIO yoga intervention program, youth were able to decrease both stress and bullying behaviors
which could have prolonged effects on the emotional and physical health of urban youth. Additionally, a reduction of bullying behaviors could have an overall
impact on the school culture as bullying has been linked to lower academic
achievement among students [58].

4.3. Yoga Participation in the School Environment
In the urban PE classroom, bullying is of particular concern, given the prolifera419
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tion of competitive, sport-based curricula, and a dearth of appropriate supervision (typically facilitated by overpopulated classes and a lack of certified PE
teachers) where aggressive and bullying behaviors have been increasingly problematic. These PE spaces often lead to the marginalization and bullying of students [59]. It has also been shown that students who feel marginalized in the PE
setting tend to avoid PA experiences in the future [29]. In this study, it was
found that participating in yoga not only reduced stress and bullying behaviors,
but also led to an increase in yoga participation outside of the school setting.
Many studies have recommended that schools integrate PE programming with
more individual, non-competitive activities like yoga [60]. Additionally, given
the call to increase PA throughout the school day, it could be beneficial for
schools to incorporate yoga activities beyond the PE classroom. Given the potential of utilizing yoga as an effective stress response, a focusing activity, a mechanism to increase PA for historically inactive students, and the potential to
reduce stress and bullying behaviors, integrating yoga into a CSPAP (i.e. brain
breaks/boosters, hosting a before-after school yoga program) could have a significant impact on not only the well-being of urban youth, but also the climate of
the PE classroom and the school as a whole. In a climate where urban students
are being asked to improve academic performance, coupled with enhance stressors in the home and school environment, yoga programming has potential to
relieve stress, reduce bullying behaviors, and increase PA outside of school.

4.4. Limitations
There are several limitations to this research study. First, this is an intervention
design without a control group. This, along with a small sample size limits the
generalizability of the study. Future research should be conducted that includes a
control group and a larger sample size so that changes can be attributed directly
to the DKWIO program. Currently, the DKWIO program is a 10-week yoga intervention. This is a fairly short intervention and if the intervention was longer,
there is potential to be greater impacts on the PA and stress levels of youth. Finally, there was a lack of ethnic diversity within this sample population. Although this is representative of an urban youth population, caution should be
taken when interpreting the results.
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