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Editorial on the Research Topic

Health and Children with Disabilities

As indicated in the call for papers for the special topic on “Health and Children with Disabilities,”
known health disparities exist among children with disabilities, including but not limited to motor,
social, and communication delays. Addressing these known health disparities and ultimately
improving the health and quality of life of children with disabilities is critical for moving toward
community inclusiveness throughout educational and public health-related services. Given that
child development is dynamic and occurs through the interaction of the individual, environment,
and the task, it is important to understand key determinants affecting the health of children with
disabilities at an individual and community level.

In this special topic, the editorial team welcomed contributions that employed various study types
including single case studies, examination of key determinants of health, intervention, and relevant
reviews, all targeted toward better understanding the health of children with disabilities. A majority
of the contributing authors in this special topic are researchers within the field of adapted physical
activity. This field embraces a broad perspective of inclusiveness and attitudes of acceptance. This
perspective has been clearly articulated throughout this special topic and is thus an overarching
theme throughout this e-book.

Articles within this e-book are focused on the health of children with disabilities and various
frameworks have been used to articulate the dynamic interaction of the individual, environment,
and the task as it relates to child health. For the purpose of this editorial, an age-related chronological
order has been used to describe the content and related manuscripts in this special topic.

YOUNG CHILDREN

The health of young children with disabilities has been addressed within this e-book through various
articles. In one study, the the co-occurrence of locomotion and peer interactions (i.e. social mobility)
of young children with disabilities was compared to those without and examined across context
(classroom, gymnasium, and playground) (Logan et al.). Differences in social mobility were found
and how to overcome this gap between peers with and without disabilities was discussed. Allen-
Meares et al. reviewed relevant information for early interventionists focused on autism spectrum
disorder (ASD). In short, this review targeted key evidenced-based information to share with those
at the forefront of working with families who have young children with ASD. In a small randomized
control trial of young children in Head Start preschool programs, a motor skill-based intervention
positively affected children’s motor skill development and self-regulation (Robinson et al.). In these
articles, health is addressed holistically to include how children’s physical movement impacts aspects
of social development for children with disabilities and the critical role of those on the front lines, like
early interventionists, in providing up-to-date therapies to young children with disabilities.
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SCHOOL-AGED CHILDREN

The health of school-aged children with disabilities was addressed
through related reviews on mental and physical health of children
as well as examination of community participation, including
how to successfully transition from school into community life
through self-empowerment. A review on developmental coordi-
nation disorder (DCD) highlighted specific characteristics of the
disability, its likeliness to be diagnosed once a child enters school,
and other related health issues common among children with
DCD, including aspects of mental and physical health (Cagola).
The good news is that studies have shown we can teach specific
motor behaviors to children with DCD, which may positively
impact aspects of health. MacDonald et al. examined the par-
ticipation patterns of youth with Down syndrome (DS). This
study highlighted how different activities had varied reach into
the community and discussed how these findings might inform
educational and community-based programs for school-aged
children with DS. Sullivan studied students transitioning into
community life, from high school, and examined how physical
activity opportunities alongside peers of similar age empowered
these students in their own life, and ultimately empowered
students who received Special Education services to actively
engage in the community. Taylor conducted a book review of
A Teacher’s Guide to Adapted Physical Education: Including
Students with Disabilities in Sports and Recreation, 4th Edition.
This review is relevant for those teaching and providing health-
related programs to school-aged students with disabilities and
aligns with the broad perspective of inclusiveness and attitudes
of acceptance that are central to the field of adapted physical
activity/education.

Other important manuscripts addressed the health of chil-
dren with disabilities, spanning young childhood into early
adulthood. Dillon et al. conducted a systematic review and
found that exercise is an evidence-based practice for individuals
with ASD. Furthermore, collecting data and successfully meas-
uring physical activity behaviors in children with disabilities

Conflict of Interest Statement: The authors declare that the research was con-
ducted in the absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Copyright © 2017 MacDonald and Logan. This is an open-access article distrib-
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can be difficult. Hauck et al. conducted a retrospective study
and compared adherence strategies for wearing physical activity
monitors in children with ASD. Strategies such as incentives,
concealing techniques (e.g., monitors attached to clothing),
and providing clear wear instructions can be used in practice to
better capture objective physical activity behaviors in children
with ASD. To that end, how we define physical activity behavior
in children with disabilities differs across studies. Ross et al.
examined current conceptual and methodological approaches
evaluating physical activity participation of children with
disabilities and provided recommendations as the field moves
forward.

Finally, in the spirit of inclusiveness and attitudes of accept-
ance, Rimmer and Vanderbom articulate a Call to Action, for
health researchers who work on obesity prevention programs.
The Call to Action proposes collaboration with researchers in
disability to adapt existing programs, so that they are inclusive to
children with disabilities.

The known health disparities evident between children with
and without disabilities are unacceptable. Together, researchers
and practitioners can help eliminate this inequity. This special
topic sheds light on some of these inequities but more importantly
provides recommendations and suggests collaborations moving
forward to overcome known health disparities for children with
disabilities.
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area of health (but little or no knowledge of how to adapt their program for children with
disabilities) to work more closely with researchers who have a high level of expertise in
adapting evidence-based health promotion recommmendations and strategies for chil-
dren with disabilities. Together, these two areas of expertise will lead to inclusive physical
activity and nutrition programs for all children.

Keywords: health promotion and disease prevention, community health inclusion, people with disability, evidence-
based practice, guideline and program adaptation

Health-promoting activities have a particularly important value for children with disabilities because
of their higher rates of sedentary behavior and greater risk of disability-associated secondary health
conditions (1, 2). Increased physical activity can have an enormous impact on reducing secondary
conditions and improving the health of children with disabilities (3). Benefits include improvements
in gross motor function (4, 5), prevention of deconditioning (6), and increased physical independ-
ence (7). These effects are augmented with the presence of good nutrition.

In the current environment, children with disabilities face enormous challenges in acquiring
health behaviors (i.e., physical activity and nutrition) critical to weight management and optimi-
zation of health. They are much less likely to participate in school and community-based health
promotion programs, far more likely to be sedentary, and have a poorer nutritional status (8-11).
Functional limitations associated with a physical or cognitive disability can result in a difficult
interaction between the child and environment. Inaccessible facilities, lack of transportation to and
from indoor and outdoor recreation venues, absence of knowledgeable staff who know how to adapt
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programs, and a general perception/attitude among providers
that children with disabilities need “specialized” vs. integrated
services feeds into a culture of isolation and separation (12-14).
When these barriers are juxtaposed with the lack of interest,
awareness or understanding among service providers regarding
how and why they should include children with disabilities in
mainstreamed health promotion programs, a vicious cycle is
activated that begins with restricted access to physical activity
and nutrition education; this leads to a greater number of health
problems associated with sedentary behavior and poor diet; and
finally, more health problems result in further isolation from
peers without disability and a greater vulnerability to early onset
health disparities (12, 15-17).

As illustrated in Figure 1, health promotion programs for
the general population of children and specialized programs
for children with disabilities currently tend to be developed
and delivered within separate spheres of activity. The left side
of the figure shows how this parallel structure may result in
inefficient use of resources and inadvertently promote practices
and programs that never intersect. While specialized health
promotion programs for children with disabilities are quite valu-
able in situations where a child desires or needs to participate
in sports- or disability-specific opportunities (e.g., wheelchair
basketball and Special Olympics) to learn and practice specific
skills, for example, these programs often have limited availability
and frequency (i.e., many are only offered 1 or 2 days per week).
There is a pressing need to provide greater amounts of access to
mainstreamed physical activity and nutrition programs offered
in schools, healthcare facilities, community-based organizations,
and outdoor recreation areas. The right side of the figure illus-
trates the potential benefit of a more inclusive framework that
supports both children with and without disabilities, but does
not negate the need for specialized programs offered to children
interested or needing certain services that cannot be provided in
mainstreamed settings.

A CALL TO ACTION: BUILDING AN
INCLUSION TEAM SCIENCE THAT
FOCUSES ON ENVIRONMENTAL AND
PROGRAM ADAPTATION VS.
REINVENTION

To more effectively prevent and control childhood obesity and
optimize health, the Institute of Medicine (18), Centers for
Disease Control and Prevention (19), and National Institutes of
Health have begun to promote multilevel (e.g., family, organiza-
tion, and community), multisector (e.g., family, school, health
care, community, and policy) approaches that focus on changing,
not just individual behavior, but also addressing the broader
sociophysical environment in which children live, learn, eat, and
play (20). Children with disabilities must be given the opportu-
nity to be included in these initiatives in the same environmental
ecosystems that children without disabilities use to engage in
positive health behaviors (e.g., outdoor and indoor play, recrea-
tion and sport; improved nutritional guidance in homes, schools,
and clinics) in order to gain the same health benefits.

One way to disentangle the separate research agendas in health
promotion between children with and without disability is to
encourage adaptation of successful, evidence-based programs
established for children without disability (often referred to as
translation research). The Guidelines International Network
defines guideline adaptation as “the systematic approach to the
endorsement and/or modification of a guideline(s) produced in one
cultural and organizational setting for application in a different
context. Adaptation may be used as an alternative to de novo guide-
line development, e.g., for customizing (an) existing guideline(s) to
suit the local context” (21) There are several benefits to guideline
or program adaptation (22-24): (1) reduces duplication of
effort while maintaining the validity of evidence-based recom-
mendations, (2) encourages a participative approach involving

Community
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Providers
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FIGURE 1 | Current and Future Status of Community Health Inclusion.
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key stakeholders in order to foster local ownership of recom-
mendations and promote utilization, (3) ensures consideration
of (regional and local) contextual factors to improve uptake by
targeted users, and (4) improves guideline/program quality
by increasing knowledge and commitment to evidence-based
principles using reliable methods to ensure quality and validity
of adapted guidelines/programs and promotes explicitness and
transparency in documenting recommendations.

A recent methodology has been developed that allows
researchers and programmers to adapt evidence-based guide-
lines and programs in physical activity and nutrition for adults
and children with disabilities (25). The tool/method is referred
to as the GRAIDs Framework, which stands for Guidelines,
Recommendations, Adaptations Including Disability. The
GRAIDs Framework is a systematic process for obtaining col-
laborative information from a coalition of experts in the field
as well as individuals with disabilities and their families. The
GRAIDs Framework has, thus, far been used to adapt CDC’s
evidence-based obesity prevention strategies (19) to be inclusive
of children and adults with disabilities. Utilization of the GRAIDS
framework has the potential to provide children with disabilities
and their caregivers with timely and suitable guideline/program
adaptations for physical activity and nutrition that will afford
them the ability to actively participate in inclusive programs with
their non-disabled peers.

ADAPTATION EXAMPLE: THE BRIEF
MOTIVATIONAL INTERVIEWING
PROJECT (BMI?)

The BMI? (Brief Motivational Interviewing to reduce BMI) study
tested the impact of motivational interviewing (MI) delivered by
primary care providers and registered dietitians (RD) on pediat-
ric obesity in a non-disabled population (26). The target group
was parents of overweight children of ages 2-8 years. Forty-two
practices from the American Academy of Pediatrics, Pediatric
Research in Office Settings Network were randomly assigned
to one of the three groups. Group 1 (usual care) measured BMI
percentile at baseline, 1-year, and 2-year follow-up. Group 2
(provider only) delivered 4 MI counseling sessions to parents of
the participating child over 2 years. Group 3 (Provider + RD)
delivered 4 provider MI sessions plus 6 MI sessions from a RD.
The primary outcome was child BMI percentile at 2-year follow-
up. At 2-year follow-up, the adjusted BMI percentile was 90.3,
88.1, and 87.1 for Group 1, 2, and 3, respectively. The Group 3
mean was significantly (p = 0.02) lower than Group 1. Mean
changes from baseline in BMI percentile were 1.8, 3.8, and 4.9
across Groups 1, 2, and 3. MI delivered by providers and RDs
(Group 3) resulted in statistically significant reductions in BMI
percentile.

Adapting the BMI? Program for Children
with Disabilities

The GRAID Framework was used to develop an inclusive version
of BMI? and is comprised of several inclusion recommendations
and adaptations that relate to providing education and training to

program staff who are not knowledgeable in working with fami-
lies who have a child with a disability and who may have varying
levels of physical and cognitive function. A brief example of a
GRAID developed for the BMI* program can be found in Table 1.
Each guideline/program applied to the GRAID Framework has
a menu of inclusion recommendations and adaptations that
allow the provider to select the ones that are relevant to their
local context and need. Adaptations can be tested in an iterative
nature and, when found effective, can be cataloged for future use
with other families who have similar needs. A unique feature
of the adapted guidelines/programs are the inclusion elements,
print and video resources that are linked to each adaptation and
offered through the National Center on Health, Physical Activity,
and Disability (www.nchpad.org). The inclusion elements are
examples of successful applications of the adaptations in real life
settings.

BUILDING AN INCLUSION TEAM
SCIENCE TO AVOID “REINVENTING
THE WHEEL”

Concern over the rapidly increasing incidence and prevalence
of health disparities among people with disabilities (27) has
produced intense interest among federal agencies in identifying
evidence-based strategies and practices to prevent or reduce these

TABLE 1 | An example of GRAID inclusion recommendations and adapta-
tions for an evidence-based weight management program (BMI?) (26).

Guideline: healthcare providers should include children with disabilities
in health promotion programs

Healthcare facilities should educate healthcare
professionals about disability, obesity, and health

(1) Inclusion
recommendation

(a) Adaptation Offer a training session about disability and the problems
related to obesity, how to prevent and treat obesity, and

where to find data on the topic

(2) Inclusion
recommendation

Healthcare facilities should train healthcare professionals
about strategies to increase physical activity for children
with disabilities

(a) Adaptation Educate doctors and RDs about setting appropriate
physical activity goals for children with disabilities (e.g.,
importance of self-discovery, decision making and
choice, and independence)

() Inclusion Healthcare facilities should train healthcare

recommendation professionals about policies supporting the participation
of children with disabilities in all aspects of their
community

(4) Inclusion Health promotion programs should develop and

recommendation disseminate educational materials inclusive of children

with disabilities representing diverse ethnic and racial
backgrounds

(a) Adaptation Incorporate inclusive images of children with disabilities
and terminology representing diverse ethnic and racial
backgrounds in physical activity and healthy nutrition

educational materials

(b) Adaptation Provide physical activity and nutrition educational
materials in accessible, linguistically appropriate formats
(e.g., larger font, web-accessible, in the preferred

language)
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disparities. Ideally, the “evidence base” from which such guide-
lines or strategies would be derived would consist of rigorously
conducted empirical studies with appropriate representation of
all target populations in the data. Unfortunately, there are few
areas of disability health or rehabilitation research in which the
sample size and scientific rigor of studies compares favorably with
that typically found in large scale general population studies.

Federal agencies have recently recognized this deficit and
increasingly have funding opportunities that call for coordi-
nated teams of investigators with diverse skills and knowledge
to conduct studies of complex social problems with multiple
causes and etiologies who can work toward a common health
goal. In the case of disability, the ideal environment would be to
target an area of health (e.g., physical inactivity or obesity) that
would involve two studies: the primary study would be directed
at the larger target population, which in the case of the BMI
study involved children and their families, and the adjunct study
would address a subgroup of children with disabilities. What this
would allow for is the interaction of experts in obesity research
blending with experts in disability who can connect these two
areas of science.

Toward that end, the hallmark of team science is collaboration
to address a scientific challenge that leverages the strengths and
expertise of professionals trained in different fields. This allows
for such problems to be examined from multiple perspectives,
ultimately giving rise to comprehensive and integrative solutions
and minimizing duplication of effort and reinventing the wheel.

Inasmuch as researchers are accustomed to working within
their respective areas of expertise, consideration must be given
to the organization, composition, and dynamics of the team.
Scientific leadership must ensure that all perspectives are equi-
tably included in the design and conduct of the study and that
the structure and organization of the team facilitates meaning-
ful involvement of all parties. This is especially important for
teams that engage multiple stakeholders, including community
members, service providers, and policymakers. Each perspective
contributes to the team’s ability to achieve a common health goal
and to foster the translation of study findings to practice and

policy.

CONCLUSION

Public health programs and professionals who work in schools,
fitness and recreation centers, and healthcare facilities must
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Empowering Students in Transition

Ann-Catherine Sullivan*

Department of Health and Sport Sciences, Otterbein University, Westerville, OH, USA

The purpose of this study was to (a) identify potential benefits for students with dis-
abilities taking part in a physical activity program with same-age typical peers on a
Midwest university campus and (b) to determine if the program impacted the students
with disabilities empowerment. Empowerment theory was used to determine how tran-
sition students’ attitudes change over the course of the semester while participating in
a workout buddy program with same-age college peers. The program was structured
to provide a sense of empowerment to students to make their own decisions and learn
for themselves so they do not feel a lack of power in their lives. This study implemented
elements of a quantitative design but a majority utilized a qualitative design based on the
assumptions of the Interpretivist paradigm. The quantitative design elements focused
on the analysis of two questionnaires: Sports Questionnaire and the Perceived Control
Scale Questionnaire. The analysis of the focus group data revealed the following themes
as positive effects of the intervention: positive effect on empowerment, how happy the
program made the students, what benefits the students gained from the program, the
student’s familiarity with university students, and the environment, and, lastly, the stu-
dents ability to ask for assistance when need. Findings from the study determined that
the empowerment of the students with disabilities was impacted while participating in
the program. In general, the findings of gaining empowerment were similar to previous
studies in that students with disabilities are able to gain empowerment from participation
in fitness and recreation programs. The researcher noted during focus groups that some
of the Best of Both Worlds (BOBW) students were not confident in starting conversa-
tions with their university peers. Although the BOBW students felt a sense of losing
empowerment with this specific instance, there was an overall positive impact on the
BOBW students’ empowerment. By giving the students the opportunity to participate
and socialize with peers of their own age at a college setting, they were able to gain a
sense of empowerment in their own life.

Keywords: transition program, fitness, peer modeling, collaborative learning, empowerment theory

INTRODUCTION

The Passage of Public Law 94-142, and all subsequent reauthorizations of the Individuals with
Disabilities Education Act (IDEA), has resulted in increased opportunities for individuals with
disabilities in schools and recreation settings (1). Prior to this law, students with identified dis-
abilities were often denied an education, cognitive age was used to deny instruction, testing was
discriminatory and an emphasis was placed on the disability label versus the needs of the individual
(2). The Americans with Disabilities Act has lead to increased opportunities for individuals with
disabilities in schools and recreation settings (1).

Frontiers in Public Health | www.frontiersin.org 12 September 2016 | Volume 4 | Article 211


http://www.frontiersin.org/Public_Health
http://crossmark.crossref.org/dialog/?doi=10.3389/fpubh.2016.00211&domain=pdf&date_stamp=2016-09-28
http://www.frontiersin.org/Public_Health/archive
http://www.frontiersin.org/Public_Health/editorialboard
http://www.frontiersin.org/Public_Health/editorialboard
http://dx.doi.org/10.3389/fpubh.2016.00211
http://www.frontiersin.org/Public_Health
http://www.frontiersin.org
https://creativecommons.org/licenses/by/4.0/
mailto:anncatherinesullivan@gmail.com
http://dx.doi.org/10.3389/fpubh.2016.00211
http://www.frontiersin.org/Journal/10.3389/fpubh.2016.00211/abstract
http://loop.frontiersin.org/people/288588/overview

Sullivan

Empowering Students in Transition

The Best of Both Worlds (BOBWSs) Program is a comprehen-
sive collaborative transition program for students, aged 19-21,
who have identified disabilities. The program provides instruc-
tion in work skills, community participation skills, independent
living skills, and self-advocacy skills. BOBW students have
completed credits required for high school graduation in the state
and are accessing post-secondary training alongside their typical
same-aged peers on a university campus. BOBW’s students were
selected for program participation by their Individualized
Education Program (IEP) team, based on additional skills needed
to live, work, and advocate for themselves as adults in the com-
munity. The program has been in place since the beginning of fall
semester, 2011, focusing on socialization, gaining independence
as well as a fitness/recreation component. Within the program,
there are 1.5 intervention specialists and 4 job coaches on site.
BOBW students are accompanied by job coaches, during all work,
community, and fitness/recreation activities, to help answer any
questions that arise while they are offsite. This support makes for
an easier transition toward independence for the students.

The BOBW program has a very rich and multifaceted partner-
ship with a small Midwest university whereby same-age college
peers are partnered with and work alongside the BOBW students
as they develop a healthy, active adult life, through a peer buddy
workout program, community service, and social opportunities.
The program provides the BOBW students with encouragement to
become more independent by offering safe recreation and leisure
skills, teaches safe equipment utilization, and a workout facility
and opportunity to exercise with same-aged peers. The university
students, who serve as peer buddies, also model daily social skills
that are acceptable to society, as well as health factors related to
using a workout facility for recreation and leisure in adult life (e.g,
using a swipe card to access the facility, wiping down machines
after usage, etc.). Additionally, a Certified Adapted Physical
Educator (C.A.PE.) professor works within the program, match-
ing buddies, offering feedback for program enhancement, and
teaching the “buddies” how to teach self-advocacy skills to the
BOBW students. Self-advocacy is one of the largest curriculum
areas in the transition program life skills curriculum. Students
with disabilities need training to understand self-advocacy, how
it applies to them, and how to use it in their daily lives.

The purpose of this study was to explore how participation in a
cardiovascular exercise, weight training, and recreation program
impacted the empowerment of students with disabilities when
they participated in the program with an assigned university
“buddy” More specifically, the research set out to determine
how the participants’ attitudes and empowerment changed while
participating in BOBWs Workout Buddy Program. Studies have
shown that there is a positive correlation between physical activ-
ity and empowerment for students with disabilities (3, 4). In a
past study, the biggest barrier found was that fitness and recrea-
tion facilities were unfriendly environments (5). There is limited
knowledge about empowerment theoryin a college campus fitness
program and with a transition program. This research intended
to determine how the participants’ attitudes and empowerment
changed while participating in BOBWs Workout Buddy Program,
as additional research was needed in this area. This research is
significant because it addresses the importance of empowerment

in students with disabilities. An important supplemental purpose
was to identify and break down the barriers those adults with
disabilities face with daily participation in fitness and recreation.

Empowerment Theory focuses on the process of increasing per-
sonal power, meaning self-confidence, and self-determination, in
order to enable individuals, families, and communities to improve
their situation (3, 6). According to Depauw and Doll-Tepper (7),
historically, teachers made uninformed choices about children
with special educational needs that in effect disempowered them.
By not allowing students to make their own choices and decisions
teachers ignore the importance of children’s lived experiences of
their own difficulties. The teachers’ limited understanding of
the child’s needs, essentially restricted successful inclusion (7).
Adults with disabilities typically feel a lack of power in their lives,
which could impede their sense of making their own decisions
or necessary changes in their own lives (3, 6, 8). Empowerment
theory takes the environment into account, as well as promotes
positive behaviors and participation that involve individuals to
improve their overall quality of life (9).

By allowing children with special educational needs to take
on challenges, and encourage them to participate, children will
succeed. As such, the consultation and empowerment of children
with special educational needs with regard to their education is of
great importance. It allows the child a chance to accept and cope
with their disability, as well as providing fundamental informa-
tion to adults regarding the child’s experiences (10) (p. 174).

This may help them later on in life so they can make their own
decisions, which is necessary in life (3, 11). However, previous
research found that BOBW buddies sometimes felt uncomfort-
able being around adults with disabilities (12). Similarly, Griffin
et al. (13) noted “concerns for students that were not as willing
to participate with students with disabilities included that they
might not know how to act around the students with disabilities,
which in turn would make them feel uncomfortable” (13) (p. 235).

While participating with a fitness program, adults with disabili-
ties start to learn how to work their way around the restrictions
they face (5). Providing adults with disabilities the opportunity of
participation and involvement, BOBW program provides them
a sense of empowerment to make their own decisions and learn
to become independent. Through participation with fitness and
recreation programs, adults with disabilities learn to overcome
self-imposed perceptions of their capabilities as well as how to
turn their limitations into abilities (14). People who perceive
themselves as competent, capable, and self-determining will be
able to face and deal with life’s challenges (9).

According to the Centers for Disease Control and Prevention,
adults need at least 150 min of moderate-intensity aerobic activity
every week and muscle-strengthening activities on two or more
days a week (15). Exercise has been shown to have a strong corre-
lation between participation in an exercise program and positive
changes in behavior for adults with disabilities (16-18). Findings
from studies suggest that participation in exercise programs
can alter behaviors, such as intellectual functioning, stereotypic
behavior, work performance, and self-concept (16-18). Gabler-
Halle et al. (16) suggested that students with disabilities should
be provided with encouragement to choose activities that they
find enjoyable. This helps in their comfort level toward being at
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the gym with others around them. The students should carry out
activities voluntarily so they are enjoying themselves rather than
being forced to participate (16).

Adults with disabilities may feel a lack of power in their lives,
which later on in life could impede their sense of making their
own decisions or necessary changes. While participating in
a fitness program, adults with disabilities start to learn how to
work their way around the restrictions they face. Block et al. (9)
found that providing adults with disabilities the opportunity to
participate, they were provided a sense of empowerment to make
their own decisions and learn to become independent. Coates
and Vickerman (14) found that students with disabilities felt that
physical activity helped them relieve stress and made them feel
happiness, and gave them mostly positive feedback. However,
negative feedback was directly related to negative attitudes from
their peers or surroundings (14).

BARRIERS TO PARTICIPATION IN
FITNESS AND RECREATION

There are many barriers that adults with disabilities face with
daily participation in fitness and recreation. These barriers con-
sist of health, social, and familiarity with environment barriers.
The BOBW Program has been constructed with the intention of
eliminating these barriers.

Familiarity with Environment Barriers

Best of Both Worlds students in particular faced the barrier of
coming to a campus full of students with whom they are unfamil-
iar. They also faced a barrier of working out in an environment
in which they were originally unfamiliar. The university students
were able to observe the BOBW students utilize the campus as
a typical college student, as well as how much this meant to the
BOBW students. With the university students approval, BOBW
students were provided the empowerment to become an indi-
vidual and feel comfortable with coming to campus and being
around other students.

During their workout, there were many college students work-
ing out as well, which could have been intimidating at times for
the BOBW students. With the BOBW program, buddies eased
the students into the workouts and tried to increase socialization
with other college students as well. The greatest emotional and
psychological barriers adults with disabilities face when wanting
to use fitness and recreation facilities were unfriendly environ-
ments (5, 13).

Social Barriers

Individuals with disabilities often witness negative attitudes and
behavior from students without disabilities or the facility staff
(13). Other concerns include not having anyone to assist indi-
viduals with disabilities, when needed, and lack of support from
friends and family to access and participate in fitness programs.
Outsiders negative attitudes toward individuals with disabilities
could potentially make the students feel uncomfortable and
unwilling to come back (19). These negative attitudes can have
a huge effect on the students and could potentially make the
students feel uncomfortable and unwilling to come back (19).

Adults with disabilities may feel a lack of power in their lives,
which later on in life could impede their sense of making their
own decisions or necessary changes. While participating in a fit-
ness program, adults with disabilities start to learn how to work
their way around the restrictions they face. Through participation
with fitness and recreation programs, adults with disabilities
learn to overcome self-imposed perceptions of their capabilities
as well as how to turn their limitations into abilities. People who
perceive themselves as competent, capable, and self-determining
will be able to face and deal with life’s challenges (9).

Griffin et al. (13) found that college students indicated
positive attitudes toward students with disabilities but they also
expressed concerns that they might not know how to act around
the students with disabilities, which in turn would make the stu-
dents with disabilities feel uncomfortable. This study also showed
that females were more willing to participate and interact with
students with disabilities than were males (13). Previous BOBW
program research noted that freshman buddies entering the
program felt reluctant to work with students with disabilities due
to minimal previous experience (12). However, as the buddies
attended more sessions with the students, they began to feel more
comfortable, which made the environment more welcoming.
Once the buddies eliminated the barrier of being uncomfortable,
they were able to begin building a relationship with the students.
In the long run, it helped the students because they began to feel
more comfortable speaking up for themselves. Students with dis-
abilities have been found to be more willing to listen to someone
their own age rather than their job coach who was much older
(19). They also liked to have age appropriate conversations and,
therefore, providing buddies who are around the same age gives
them the opportunity.

Health Barriers

There are many health issues that our society faces today. Such
issues include: disability; obesity; access to facilities; and equip-
ment, etc. Students with disabilities tend to have lower fitness
levels due to the lack of participation in physical activities;
therefore, progressions and modifications to physical activities
are needed (20). Obesity is a serious problem that citizens in the
United States face on a daily basis. Green and Reese (21) found
that providing individuals with disabilities the opportunity
to become empowered and be able to feel comfortable around
others at the gym provides them with opportunities to obtain a
healthy lifestyle (21).

Barriers Accompanied by Supports

Having committed buddies to help guide and encourage students
to participation in physical activity makes for a better environ-
ment. Block et al. (9) found that trying to eliminate barriers
associated with disabilities and physical exercise help motivate
and increase physical exercise in the students. Research has
shown that if the buddies are around the same age as the students
with disabilities, the program may be more successful to help
keep the student engaged and motivated (9) Previous BOBW
program research noted that the BOBW students like to have age
appropriate conversations and providing buddies that are around
the same age provides that opportunity (12).
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METHODS

This study implemented a mixed method design based on the
assumptions of the Interpretivist paradigm. This study involved
the students of BOBWs students and university buddies over a
3-month period. There was a constant setting at the recreation
facility on the university campus. Two questionnaires were imple-
mented: Sports Questionnaire (14) and the Perceived Control
Scale Questionnaire (22). The Sports Questionnaire and the
Perceived Control Scale questionnaire were used once toward the
start of the program and once toward the end. Targeted questions
from the initial implementation of each of the surveys added to
the demographic data for the BOBW students. The scores of the
questionnaires were calculated by questionnaire category and the
data were illustrated in a pie chart or box plot as applicable.

Subject Selection and Gaining Access to
the Site

The researcher has worked with the program since its inception
in 2011. The BOBW student participants were selected due to the
researcher’s previous experience, which led her to contemplate if
participation in the BOBW workout Buddy program impacted the
empowerment of the BOBW students. The fall 2015 was an ideal
year for implementation of this study because 10 new students
were starting the BOBW program. Students and buddies attended
the typical routine of working out for an hour session, twice a
week in the university campus fitness center. University students
served as workout buddies and mentors to motivate, interact, and
exercise weekly with students enrolled in the BOBWs Program.
The BOBW program students had individualized workout pro-
grams created by the public school adapted physical educator,
which were designed to include the Cybex and cardiovascular
machines available in the fitness center on the university campus.
The BOBW students and buddies serving as college buddies
worked out for 1-1.5 hours twice weekly. Other opportunities
were available to socialize on campus, such as use of recreation
facilities, athletic contests, lunch, theater productions, and other
campus programs with their workout buddies.

Participant Demographics

As illustrated in Table 1, the participants were the students
enrolled in the BOBW Program who submitted a signed consent
form. Although there were 17 students enrolled in the program,
only 8 students completed the Consent for Participation in Social
and Behavioral Research form and participated in the study. As
noted in Table 2, the participants consisted of three males and five
females. The mean age of the participants was 19.5 years of age.

Questionnaire Selection

For this research study, two questionnaires were used: the
Perceived Leisure Control questionnaire (22) and the Sports
questionnaire (14) that was subdivided into two questionnaires
containing sports interests and participation section as well
as an About Me section. The surveys were reviewed by a panel
of experts comprised the following: two Adapted Physical
Educators, one Adapted Physical Education Professor, and two
public school Intervention Specialists who were familiar with

TABLE 1 | BOBW student population.

Gender Male Female
All BOBW students (N = 17) 9 8
Students in study (N = 8) 3 5

TABLE 2 | BOBW student population by gender and assigned number.

Assigned number Male Female Year in program
Student 2 X 1st
Student 3 X 1st
Student 7 X 1st
Student 8 X 2nd
Student 12 X 1st
Student 13 X 1st
Student 14 X 2nd
Student 16 X 2nd

the BOBW program and students. The expert panel reviewed
the surveys to determine content validity, appropriateness for the
population, and appropriateness of the scale. The expert panel
determined that the surveys contained the appropriate content
that was intended to be measured, and it was determined that
they survey had content validity. The Expert Panel also evaluated
the instruments relative to presence of construct of interest and
determined that construct was addressed in the instrument.

The Perceived Control Scale questionnaire was composed of
17 questions about the BOBW students and how they felt about
participation in sports/activities. This questionnaire helped the
researcher to better understand where the BOBW students stood
on their opinion of their own empowerment. The answers were
based on a five-point Likert scale as follows: 1-Stongly agree;
2-Agree; 3-neutrual; 4-Disagree; and 5-Strongly disagree. This
questionnaire was used as a pre/post-questionnaire to determine
any differences in empowerment.

The Sports Questionnaire (14) was used to acquire specific
information about the types of physical activities in which the
students participate. At the end of the Sports questionnaire, an
“About Me” section was provided to get insight on how the stu-
dents felt about their sport ability and how they felt around their
peers while performing recreation activities. This questionnaire
helped to better understand the types of activities with which the
students would like to be involved. The first part of the survey
consisted of five questions asking the students what sports they
have participated in before and with which sports they would
like to participate. Under each of the five questions, there were
20 sports/activities to place a mark next indicating that they
are choosing this sport/activity. There was also a blank space
where the BOBW students were able to enter another sport/
activity that was not listed. The About Me section of the survey
consisted of nine questions. These questions asked the BOBW
students about their feelings toward the program and their own
performance throughout the program. The answer options to
the questions were as followed: Yes, with a smiley face; Not sure,
with a straight face; No, with a frown face. This questionnaire
was used as a pre/post-questionnaire to witness any differences
in empowerment.
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The Perceived Leisure Control and Sports questionnaires were
administered twice to each participant, once at the beginning of
the fall program and a second time toward the end of the fall pro-
gram; before the focus groups were conducted. The purpose of the
redelivery of each questionnaire was to determine if the BOBW
students’ empowerment had changed from the beginning of the
program to the end of the program. The surveys were taken by
paper and pencil. An Intervention Specialist or trained job coach
were in the same room to provide support to the BOBW students,
in accordance with the student’s Individualized Education Plans.

Procedures

This study obtained approval from universities’ institutional
Review Board (IRB) and was carried out in accordance with the
recommendations of the board. Additionally, written consent to
conduct the study was obtained from city school system and writ-
ten consent for participation in the study from study participants
or their legal guardians was obtained in advance in accordance
with the Declaration of Helsinki. Informational letters were sent
to the parents/guardians of the BOBWs students, who were not
their own guardians to explain the study and surveys that their
children would be completing. Participants (or their legal guard-
ians) who were willing to participate in the study were asked to
sign the consent form. If participants, or their legal guardians, did
not want to participate in the surveys or focus groups, they were
dismissed from the study without any penalty.

Trustworthiness of Data

Trustworthiness was a strategy used in this study to assure
credibility of the data. Four strategies were used throughout this
research project: member checking, identifying negative cases,
peer debriefing, and triangulation of data (23, 24). The researcher
attempted to establish credibility by becoming familiar with
the setting and participants prior to the start of the study. Peer
debriefing sessions were completed with the researcher’s advisor.
Data sources were triangulated and negative cases were sought.

Data triangulation was a method used to ensure consistency
in data by collecting data through multiple methods. Patton (25)
stated “studies that use only one method [of data collection] are
more vulnerable to errors linked to that particular method ...
than are studies that use multiple methods in which different
types of data provide cross-data validity checks” (25) (p. 1192).
For this reason, four different types of data collection occurred
in this study. Specifically, triangulation occurred in this study
by collecting three different participants questionnaires and the
focus group transcripts. Triangulation of sources is checking for
consistency of data from the same source and methodology.

At each stage of data collection, peer debriefing and analysis of
negative cases took place. Peer debriefing involved the researcher
meeting with her advisor to discuss initial data findings and
themes found in data review to ensure that similar conclusions
were made about the data. The data were also assessed for
negative cases. Negative case analysis was used to broaden an
already established theory, display an exception to a theory or
phenomenon, or completely change a theoretical framework
(25). Negative cases also show how a specific group, environ-
ment, dynamic, or instance does not fit a pre-established pattern

or theory of interaction already prevalent in literature. The data
collected were assessed for negative cases to see the themes that
emerged that were not previously described in the literature or
did not follow common themes found in previous research (25).

Focus Groups

Focus groups were used as a form of interviewing with the
intention of providing another layer of data or perspective on
the research problem (26). Focus groups were conducted to help
determine whether or not student’s empowerment had changed
throughout the BOBW program. Four separate focus groups were
conducted based on the BOBW student’s availability. All focus
groups were conducted in a classroom located in the BOBW
program building. The focus groups were convenience scheduled
in accordance with the researchers schedule and the BOBW
student’s schedules.

QUESTIONNAIRE RESULTS

The first result section pertains to the questionnaires. The second
result section includes the focus group data to support the ques-
tion of this study.

Sports Questionnaire About Me Section

The data from implementation of the pre and post About Me sec-
tion of the Sports questionnaire were illustrated in the pie charts
for questions 1-9. Pie charts were used to show proportional data
and the percentage represented by Yes, Maybe, and No responses
to the About Me section of the Sports Questionnaire. A separate
pie chart was created for each question within the About Me sec-
tion of the Sports Questionnaire.

Question number one asked if the students enjoyed the
BOBW program. Question number two asked if the buddies for
the BOBW program helped enough during the workout. This
pie chart compares the answers from pre- to post-questionnaires
showing that they were answered the exact same way for both
question one and two. All students reported that they enjoyed the
program from the beginning of the semester to the end, making
the BOBW program a positive aspect in their life.

Question number three asked if the students believe they were
good at sports during the BOBW program (see Figure 1). During
the pre-questionnaire, six out of the seven students believed that
they were good at sports during the BOBW program, but one
student felt she was not. During the post-questionnaire, five out
of the seven students believed they were still good at sports during
the BOBW program, while two of the students were not really
sure if they were or not. The researcher noted a small sense of
empowerment on Student 13 who was a first year student in the
BOBW program. She reported that she did not believe she was
good at sports during the pre-questionnaire, but reported that
she was not sure for the post-questionnaire. Student 12 showed
a negative impact from the beginning of the semester to the end
when asked if she believed she was good at sports. She reported
that she was good at sports during the pre-questionnaire but was
not sure during the post-questionnaire.

Question number four asked if the students felt that
the buddies/peers think that they were good at sports (See
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PreQuestion 3

FIGURE 1 | Question number three asked if the students believe they were good at sports during the BOBW program.
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Pre/Post Question 3 Pie Chart: Are You Good at Sports During the BOBW
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Pre/Post Question 4 Pie Chart: Do Volunteers/Peers Think You're Good at Sports

FIGURE 2 | Question number four asked if the students felt that the buddies/peers think that they were good at sports.

PostQuestion 4

Response
& 1: Yes
Xl 3: No
[ 2: Maybe

Figure 2). During the pre-questionnaire, six out of the seven
students agreed that their buddies/peers thought they were
good at sports, while one student did not. During the post-
questionnaire, five out of seven students agreed that the buddies/
peers thought that he/she was good at sports. However, one
student was unsure and the other student disagreed that the
buddies/peers thought she was good at sports. During the
pre-questionnaire, Student 2 reported that she did not think
her buddies/peers think she is good at sports. But during the
post-questionnaire, she reported that she was unsure if her
buddies/peers thought she was good at sports. This was a small
instance of empowerment shown in the program. Student 13
had a negative impact from this question. During Student 13’
pre-questionnaire, she reported that her buddies/peers thought
she was good at sports. However, in the post-questionnaire, she

reported that her buddies/peers did not think she was good at
sports. This was an instance of negative impact on empower-
ment for Student 13. She may have believed her buddies/peers
thought she was good at sports until she actually played sports
around them during the program. This could be the reason
for her loss of empowerment.

Question number five asked if the students felt that other
students in their class thought they were good at sports (see
Figure 3). During the pre-questionnaire, four out of the seven
students thought that their classmates thought they were good
at sports, while the other three students were not sure. During
the post-questionnaire, four out of the seven students indicated
that their classmates thought they were good at sports, while two
students did not and one other student was unsure. Student 16
had a small positive impact due to this question. He reported that
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PreQuestion 5

Pre/Post Question 5 Pie Chart:Do Other BOBW Students Think You're Good at Sports

FIGURE 3 | Question number five asked if the students felt that other students in their class thought they were good at sports.

PostQuestion 5 Response
I 1: Yes
B 2: Maybe

& 3: No

he was unsure if others in his class thought he was good at sports
during the pre-questionnaire. But during the post-questionnaire,
he reported that he thought others in his class thought he was
good at sports. He may have been unsure at the beginning of the
program, but was reassured by his classmates throughout the
semester. Students 2 and 13 seemed to have a negative impact
on empowerment from pre- to post-questionnaire. This instance
could be because these students had never been in a program,
such as the BOBW, so they were not sure how other students in
their class felt toward them until after the semester had ended.

Question number six asked if the students took part in any
sport outside of the BOBW program (See Figure 4). During the
pre-questionnaire, four out of the seven students indicated that
they took part in another sport, while two students were unsure
and one student did not. During the post-questionnaire, four
out of the seven students again answered yes, while one student
was unsure and two students said they were not apart of a sport
outside of the BOBW program.

Question seven asked if the students thought it was easy to get
to sport programs near where they live (See Figure 5). During
the pre-questionnaire, five out of the seven students answered
yes, while the other two students were unsure. During the
post-questionnaire, five out of the seven students answered yes
once again, while one student answered unsure and the other
answered no.

Question number eight asked if the students got any help to
play sports outside the BOBW program (See Figure 6). During
the pre-questionnaire, three out of the seven students answered
yes, while the remaining four students answered no. During the
post-questionnaire, three out of the seven students answered yes,
while one student was unsure and the remaining three students
answered no.

Question number nine asked if the students thought they
needed more help to play sport outside the BOBW program
(see Figure 7). During the pre-questionnaire, three out of the

seven students said yes, while one student was unsure and the
remaining three students said no. During the post-questionnaire,
two out of the seven students indicated that they needed help
to play sports outside the BOBW program, while the remaining
five students indicated no. Students 13 and 14 reported a positive
impact on empowerment. During the pre-questionnaire, student
13 stated she was unsure if she needed help outside the BOBW
program. But during the post-questionnaire, she stated she did
not think she needed more help to play sports outside the BOBW
program. Student 14 showed the same instance of positive impact
on empowerment. However, Student 14 reported yes during the
pre-questionnaire and no during the post-questionnaire. This
instance showed a positive impact from the BOBW program
to become more independent while at other sports and on the
students lives.

Perceived Leisure Control Questionnaire
The data from the Perceived Leisure Control Questionnaire were
illustrated in Box plots with the intention of visually representing
the data. Box plots are useful for identifying outliers as well as
for comparing data distributions. The confidence level was set at
80% due to the small size of the population with the intention of
illustrating the degree of dispersion of data, as well as the outliers
between the pre- and post-implementation. The null hypothesis
(HO) concluded that all pre- and post-questions were answered
the same. The alternative hypothesis concluded that pre- and
post-questions differ.

No data dispersion was found pertaining to questions 1, 2, 3, 5,
6,7,8,10,11,12, 13, and 14. The pre/post-questionnaire boxplots
for questions 4, 9, 15, 16, and 17, created with an 80% confidence
interval, the HO was rejected as all answers for pre- and post-
questionnaire questions were answered the same. As noted in
Figures 8-10, the boxplot show the confidence interval with a
blue line margin, with the mean marked as an x on the boxplot
at an 80% confidence level and the position of the Ho value at 0.
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PreQuestion 6 PostQuestion 6 Response
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Pre/Post Question 6 Pie Chart: Do you Take Part in Sports Outside BOBW
FIGURE 4 | Question number six asked if the students took part in any sport outside of the BOBW program.
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FIGURE 5 | Question number seven asked if the students thought it was easy to get to sport programs near where they live.

Since the Ho fell outside of the confidence interval on questions 4,
9, 15, 16, and 17; therefore, the hypothesis was rejected.
Question number four asked the students if someone started
anargument with me, I could make him or her stop (See Figure 8).
This question showed no impact on four out of the eight students,
while the other four students had a negative impact from the
beginning of the semester to the end of a semester. Student 8
showed an instance of negative impact and loss of empower-
ment from this question. This finding was interesting because the
student is a second year in the program. Originally, she reported
she strongly agreed that she could make someone stop if they
started an argument with her. During the post-questionnaire,
Student 8 reported that she disagreed with that statement.
Question number nine asked the students if he/she could
make good things happen when he/she did recreation activities

(See Figure 9). This question showed no impact on four out of
the eight students, while the other four students seemed to have a
negative impact. Question number 15 asked the students if he/she
could do things during recreation activities that would make other
people like them more (See Figure 10). This question showed
no impact on six out of the eight students, while the other two
students seemed to have a negative impact from the beginning
of the semester to the end of the semester. Student 16 showed a
negative impact from this question reporting that he agreed with
the statement made in question fifteen. However, during the post
questionnaire, he reported that he strongly disagreed with the
statement made in question fifteen.

Question number 16 asked the students if he/she could make
recreation activities fun for everyone (See Figure 11). This ques-
tion showed no impact on six out of the eight students, while
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PreQuestion 8
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Pre/Post Question 8 Pie Chart: Do You Get Help to Play Sports Outside BOBW

FIGURE 6 | Question number eight asked if the students got any help to play sports outside the BOBW program.
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FIGURE 7 | Question number nine asked if the students thought they needed more help to play sport outside the BOBW program.
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the remaining two students seemed to have a positive impact.
Two students seemed to have a positive impact on this question
from pre-questionnaire to post-questionnaire. Both Student 12
and 16 strongly agreed with the statement made in question 16
during the post-questionnaire showing an instance of gaining
empowerment from the BOBW program.

Question number 17 asked the students if he/she could do
things in their recreations activities that would help other people
win more often (See Figure 12). This question showed no impact
on four out of the eight students, while one student had a negative
impact and three students had a positive impact. Three students
showed a positive impact due to this question. Both Students 13
and 16 strongly agreed with the statement made in question 17

during the post questionnaire showing an instance of gaining
empowerment from the BOBW program.

FOCUS GROUP RESULTS

The apriori and notable themes emerging from the data
were identified and constantly compared with previous data.
Strauss and Corbin (27) suggested that after data collection the
researcher should analyze the data using a constant compara-
tive method. Triangulation methods included crosschecking
sources of data to improve credibility (24). This process
was utilized to confirm the researcher’s interpretations. The
comparison of multiple data sources allowed the identification
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Differences Pre/Post Question 4 Differences Pre/Post Question 15
(with Ho and 80% t-confidence interval for the mean) (with Ho and 80% t-confidence interval for the mean)
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Differences Differences

FIGURE 8 | Question 4 stated, “If someone started an argument with
me, | could make him or her stop.” This boxplot shows us the confidence
interval (blue line margin), with the mean marked as an x on the boxplot at an
80% confidence level and the position of our null hypothesis value at 0.

Differences Pre/Post Question 9
(with Ho and 80% t-confidence interval for the mean)

0.0 05 1.0 15 20
Differences

FIGURE 9 | Question 9 stated “I can make good things happen when |
do recreation activities.” This boxplot shows us the confidence interval
(blue line margin), with the mean marked as an x on the boxplot at an 80%
confidence level and the position of our null hypothesis value at 0.

of inconsistent or unclear information to be identified and
clarified.

The data collected through the participants’ questionnaires and
transcribed focus group interview data were analyzed using QSR
International NVIVO 10 for Windows qualitative software with
open coding technique, which involved the researcher scanning
the responses for themes or concepts found throughout the data.
Once open coding was complete, axial coding was completed to
formulate more encompassing categories of phenomenon based
on the themes found with open coding. This was completed in the
hope of finding connections between different themes found in
the data. Finally, selective coding was completed in the hopes of
developing an overall explanation for why the themes occurred
from study.

FIGURE 10 | Question 15 stated, “I can do things during recreation
activities that will make other people like me more.” This boxplot
shows us the confidence interval (blue line margin), with the mean marked as
an x on the boxplot at an 80% confidence level and the position of our null
hypothesis value at 0.

Differences Pre/Post Question 16
(with Ho and 80% t-confidence interval for the mean)

3.0 25 2.0 15 -1.0 0.5 0.0
Differences

FIGURE 11 | Question 16 stated, “I can make recreation activities fun
for everyone.” This boxplot shows us the confidence interval (blue line
margin), with the mean marked as an x on the boxplot at an 80% confidence
level and the position of our null hypothesis value at O.

Focus Group Data Discussion

Based on the review of literature, there were five a priori themes
sought during the focus group data analysis. These five themes
consisted of positive effect on empowerment, how happy the
program made the students, what benefits the students gained
from the program, the students familiarity with the university
peer buddies, and the environment, and, lastly, the students abil-
ity to ask for assistance when they need it. The analysis of the
focus data revealed the following themes as positive effects of the
intervention.

Positive Affect on Empowerment
There were a total of 32 references made pertaining to the affect
on empowerment. Within this theme, there were three subthemes

Frontiers in Public Health | www.frontiersin.org

September 2016 | Volume 4 | Article 211


http://www.frontiersin.org/Public_Health
http://www.frontiersin.org
http://www.frontiersin.org/Public_Health/archive

Sullivan Empowering Students in Transition
. . The participants made the following statements about being
Differences Pre/Post Question 17 .. A
(with Ho and 80% t-confidence interval for the mean) ganing 1ndependence:
Ilike workout myself, I just like working out with Adam
(a classmate) (Focus Group 1).
...I could go to Lifetime and ask trainers to help me
(Focus Group 3).
Happy
3 There were a total of 19 references made pertaining to participant
Ho Happiness. Within this theme, there were two subthemes identi-
fied as follows: Safety and Unhappy. The findings noted that the
. . . . . references made within this theme came from all four focus group
3 2 L 0 ! data sources.
Differences . :
The participants made the following statements about becom-
FIGURE 12 | Question 17 stated, “I can do things in my recreation ing Happy:
activities that will help other people win more often.” This boxplot
shows us the confidence interval (blue line margin), with the mean marked as Made more buddies. We play games and basketball.
anxon the boxplot at an 80% confidence level and the position of our null Buddies make me feel happy (Focus Group 1).
hypothesis value at 0. .
Buddies make me happy. Sarah and Hannah are my

identified as follows: comfortable; confidence; and independence.
The findings noted that the references made within this theme
came from all four focus group data sources.

The participants made the following statements about becom-
ing comfortable:

Yes, when I first came back from my surgery I was alittle
uncomfortable. 'm a very shy person; I'm very quiet
and sometimes not talkative at all. I am talkative with
my buddies now (Focus Group 1).

Like spending time with workout buddies and
spending time with them on campus. Easy to get along
with. Easy for me to introduce myself (Focus Group 2).

I'am more outgoing because of buddies. When I meet
new people, I get really nervous and when I am with my
buddies, I feel more comfortable (Focus Group 2).

Pretty good, cool to hang out with; feel more com-
fortable (Focus Group 3).

Feel comfortable telling buddies if weights are too
heavy, etc. Feel more comfortable with buddies now, as
compared to beginning of school year (Focus Group 4).

One negative instance was found when a participant stated
“I feel good, no intimidation. Sometimes I feel nervous around
them (buddy) when someone approaches me to talk” (Focus
Group 4).

The participants made the following statements about gaining
confidence:

...more confidence with machines (Focus Group 2).
Feel a little more outgoing; feel more comfortable on
campus (Focus Group 3).
Feel like I can talk to more peers (Focus Group 3).
...feel safe with buddy and willing to joke around
(Focus Group 4).

girls, they make me feel happy (Focus Group 1).

It feels great. I feel happy because it’s nice to be with
friends here at [name] University. It's a nice campus, my
friends think so too (Focus Group 1).

The workout buddies think it is helpful for students
to access or accommodate for needs on machines.
Buddies help me and enjoy. Buddies feel pretty happy
and seem excited to workout (Focus Group 2).

The participants made the following statements about becom-
ing Safe:

More social skills, more confidence with machines,
safety when working out (Focus Group 2).

Feel safe with buddy and willing to joke around
(Focus Group 4).

There were two negative cases found as follow:

Think it is kinda boring for my buddy; enjoys talking
with my buddy (Focus Group 3).

I think they enjoy, not sure how much they look
forward to it (Focus Group 3).

Benefits
There were a total of 24 references made pertaining to participant
Benefits. Within this theme, there were two subthemes identified
as follows: Social and Workout. The findings noted that the refer-
ences made within this theme came from all four focus group
data sources.

The participants made the following statements about
Social opportunities from engaging in the Workout/Recreation
sessions:

We have a good time (Focus Group 1).
I am very talkative with my buddies now (Focus
Group 1).
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Spending time with buddies to gain friends and
social skills. They like to know how our weekends and
weekends were (Focus Group 2).

I am more outgoing because of buddies (Focus
Group 2).

I have gained not to say “birthday” all the time. My
social skills are better (Focus Group 2).

It seems fun, people look forward to seeing their
buddies (Focus Group 2).

Gained ...communication skills, friendship (Focus
Group 3).

Feel a little more outgoing: feel more comfortable on
campus (Focus Group 3).

Enjoy seeing what buddy likes and what I like are the
same (Focus Group 4).

The participants made the following statements about Working
out from engaging in the Workout/Recreation sessions:

Oh yeah, I like to workout with friends (Focus Group 1).

My friends help me workout (Focus Group 1).

The workout program is tons of help. Helps me to
accomplish my goals (Focus Group 2).

Enjoy workout with buddies (Focus Group 2).

Gained strength (Focus Group 3).

Working out helps me to relax and not get stressed
(Focus Group 4).

Buddies sometimes help muscles feel better (Focus
Group 4).

When 1 feel tired, buddies help me feel better and
make me work (Focus Group 4).

One negative instance was noted

Yes, not starting a conversation, but will talk if they start
(Focus Group 4).

Assistance When Needed
There were a total of 14 references made pertaining to Assistance
when Needed. Within this theme, there were two subthemes
identified as follows: Help with Workout and Questions. The
findings noted that the references made within this theme came
from all four focus group data sources.

The participants made the following statements about obtain-
ing Help.

They (buddies) help me (Focus Group 1).

My friends help me workout. We have a good time
(Focus Group 1).

When I am lifting, I realize some weights can be
changed.... More confidence with machines, safety
when working out. I could go to Lifetime and ask train-
ers to help me (Focus Group 2).

Feel comfortable telling buddies if weights are too
heavy, etc. (Focus Group 4).

They remind me to wear my heart rate monitor, they
help me (Focus Group 2).

The participants made the following statement about asking
Questions.

If I had any questions, they would answer them for me
(Focus Groupl).

Familiarity of Students and Environment
There were a total of 27 references made pertaining to participant
Familiarity of Students and Environment. Within this theme,
there were two subthemes identified as follows: Environment and
Students. The findings noted that the references made within this
theme came from all four focus group data sources.

The participants made the following statements about
Familiarity with Students.

Sarah and Hannah are my girls, they make me feel
happy (Focus Group 1).

Being around college peers is easy to make friends.
Like spending time with workout buddies and spending
time with them on campus. Easy to get along with. Easy
for me to introduce myself (Focus Group 2).

When I meet new people I get really nervous and
when I am with my buddies, I feel more comfortable
(Focus Group 2).

People look forward to seeing their buddies (Focus
Group 2).

The participants made the following statements about
Familiarity with Environment.

It’s nice to be with friends here. It’s a nice campus, my
friends think so too (Focus Group 1).

They enjoy working out with buddies. Like large recreation
groups and games (Focus Group 2).

Feel more outgoing; feel more comfortable on campus
(Focus Group 3).

Gaining Empowerment

From the data collected, one of the eight students gained empow-
erment in response between pre- and post-perceived leisure con-
trol scales pertaining to “getting people to do recreation activities
even if they didn’t want to” Barriers that the students were able
to overcome due to this program include feeling comfortable
around other college age peers, feeling comfortable when coming
to a college campus to work/workout, having a feeling of being
more outgoing due to the conversations with buddies, and gain-
ing social skills that better their interactions with peers.

Assistance When Needed

Focus group data showed instances of the BOBW students feeling
comfortable enough to ask for assistance when needed. Focus
Groups 1 and 2 each showed an instance of being able to ask for
assistance when they need it, “They remind me to wear my heart
rate monitor, they help me” (Focus Group 1) and “If I had any
questions, they would answer them for me” (Focus Group 2).
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DISCUSSION AND RECOMMENDATIONS

In general, the BOBW program had a positive impact on empow-
erment of BOBW students throughout the semester. All students
reported that they enjoyed the program from the beginning of the
semester to the end, giving the BOBW program a positive aspect
in their life. This was similar to the findings of Green and Reese
(21) who noted that by giving these students the opportunity
to become empowered and be able to feel comfortable around
others at the gym provides them with opportunities to obtain a
healthy lifestyle. Also, all students reported feeling a great amount
of help throughout the program from the beginning of the semes-
ter until the end. These positive instances showed an increase in
empowerment on the students’ lives. Block et al. (9) noted similar
findings that trying to eliminate barriers that were associated
with disabilities and physical exercise help motivate and increase
physical exercise in the students, as well as increasing support.

Similar to the findings of Block et al. (9), the program provided
the students an opportunity of participation and involvement,
the program was found to give them a sense of empowerment
to make their own decisions and learn for themselves to become
independent. Through participation with fitness and recreation
programs, adults with disabilities learn to overcome self-imposed
perceptions of their capabilities as well as how to turn their limita-
tions into abilities. This was similar to Gabler-Halle et al. (16)
who found that exercise has been shown to have a strong correla-
tion between participation in an exercise program and positive
changes in behavior for adults with disabilities. People who
perceive themselves as competent, capable, and self-determining
would be able to face and deal with life’s challenges (9). Findings
of gaining empowerment were similar to those of Block et al.
(9) in that giving students with disabilities the opportunity to
participate in fitness and recreation programs, they are able to
gain empowerment from the experience.

However, there were some factors that made the BOBW stu-
dents feel less empowered by the program. The researcher noted
during focus groups that some of the BOBW students were not
confident in starting conversations with their university peer
buddies. Although the BOBW students felt a sense of losing
empowerment with this specific instance, there was an overall
positive impact on the BOBW students’ empowerment. This is
similar to what Tracy (19) noted, “Negative attitudes from peers
can have a huge effect on the students and could potentially make
the students feel uncomfortable and unwilling to come back” (19)
(P. 347). By giving the students the opportunity to participate
and socialize with peers their own age at a college setting, they
were able to gain a sense of empowerment in their own life. The
BOBW program university fitness center location was noted
to be a friendly environment and this finding was contrary to
that previously noted by Rimmer (5) who found the biggest
barrier was that fitness and recreations facilities were unfriendly
environments.
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Physical activity (PA) participation is widely recognized as a critical component of health
and development for disabled and non-disabled children. Emergent literature reflects
a paradigm shift in the conceptualization of childhood PA as a multi-dimensional con-
struct, encompassing aspects of physical performance, and self-perceived engagement.
However, ambiguity remains around how participation as a health construct is integrated
into PA research. The primary objective of the present mini-review is to critically examine
current conceptual and methodological approaches to evaluating PA participation among
disabled children. We conducted a systematic review of contemporary literature (published
between 2000 and 2016). Seventeen articles met inclusion criteria, and their research
approach was classified into guiding framework, definition of the key construct, and
measurement used. The primary guiding framework was the international classification of
functioning, disability and health. An explicit definition of PA participation was absent from
all studies. Eight studies (47%) operationalized PA and participation as independent con-
structs. Measurements included traditional performance-based aspects of PA (frequency,
duration, and intensity), and alternative participation measures (subjective perception
of involvement, inclusion, or enjoyment). Approximately 64% of included articles were
published in the past 2 years (2014-2016) indicating a rising interest in the topic of PA
participation. Drawing from the broader discussion of participation in the literature, we offer
a working definition of PA participation as it pertains to active, health-associated behaviors.
Further description of alternative approaches to framing and measuring PA participation
are offered to support effective assessment of health status among disabled children.

Keywords: assessment, disability, international classification of functioning disability and health, participation,
physical activity, recreation and sport, systematic review

INTRODUCTION

Engagement in moderate to high intensity physical activity (PA) during childhood is advocated
for in the promotion of optimal health outcomes and may offset predisposed risk for the develop-
ment of secondary health conditions experienced by disabled children (1-3). Participation in PA
opportunities is a fundamental childhood experience that fosters the psychosocial development
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of interpersonal skills, self-confidence, and self-efficacy (4).
Increased PA participation is a primary goal expressed by parents
and professionals for disabled children (5-7). Given our focus
on physiological and psychosocial health outcomes, we use the
term PA participation in reference to “engagement in a physically
demanding movement, sport, game, or recreational play that
results in energy expenditure and perceptions of communal
involvement” (8, 9).

A consistent understanding of the PA participation construct
is necessary for key stakeholders to successfully describe the
health status of disabled children. Participation is broadly
conceptualized as “involvement in life situations” (10) within
psychology and disability related literature, but ambiguity sur-
rounds the intended meaning of the term (8, 9) as a measurable
index of health relative to being physically active. Recent efforts
to integrate this construct in health literature are exemplified by
Kang and colleagues (11). For children who experience physical
disabilities, they define optimal recreation and leisure participa-
tion as the quality of child-environment interactions reflected
in individualized (objective and subjective) physical, social, and
self-engagement outcome measures (p. 1735). Kang et al. (11)
cautions against inferring poor health from observed differences
in frequency and intensity of PA participation between disabled
and non-disabled children, without consideration for quality
of children’s experiences. Misperceptions about the extent to
which a child can participate may result in fewer opportunities
or expectations for disabled children and reduce engagement in
this health-promoting behavior. Therefore, there is a critical need
to further examine health indicators in an inclusive manner. The
first step is to reach consensus on how PA participation is effec-
tively discussed and measured as a health indicator for disabled

children.

FRAMING PHYSICAL ACTIVITY
PARTICIPATION

Physical activity has been traditionally discussed from a medi-
cal model framework in which health resides in the individual,
represented by the absence of illness and body impairments.
In response, PA has routinely been defined as “bodily move-
ments that result in energy expenditure” (12). It is commonly
operationalized as the frequency of activity attendance (13-16)
or average daily time spent engaged at given intensity levels (e.g.,
light, moderate-to-vigorous) (17, 18). Subsequent attention has
been given to identifying key activity restrictions or anatomi-
cal impairments, such as muscle weakness or low motor skill
proficiency, to explain the limited PA engagement of disabled
children (17, 19).

When using physiological performance outcomes as the single
indicator of PA, there is an inherent assumption that functional
deficits will inhibit disabled children from becoming “full”
participants in community activities or sports teams. Reduced
opportunities may limit a childs exposure to fundamentally
important physical, social, and personal experiences for health
development. From an equity standpoint, additional qualifiers
are needed to describe and appropriately measure PA patterns
as a health index across disabled and non-disabled children. This

requiresa comprehensive discussion of both physical performance
and psychosocial aspects of inclusion. For example, measures of
self-concept (20), identity (4), and enjoyment (21) need to be
considered alongside fitness and motor skill proficiency, to allow
for more accurate and sensitive measurement of PA participation
improvement among disabled children. Efforts to capture this
multi-dimensional health aspect of PA for disabled children use
the term “PA participation” [e.g., Ref. (11, 13)].

The term participation gained hold as a health indictor fol-
lowing the introduction of the International Classification of
Functioning, Disability and Health (ICF) framework from the
World Health Organization (WHO) in 2001 (10). The ICF reflects
a shift away from the impairment-based disablement framework
toward emphasis on the personal, social, and environmental
impacts of disability on health (22). In contrast to the traditional
medical model’s focus on individual attributes of health, this
contemporary biopsychosocial model takes the perspective that
disability occurs at a person-in-environment level. Within this
framework, participation describes the extent to which a child is
socially engaged in child-relevant life situations, such as organ-
ized and school-related sports, games, and recreational play with
peers in the community (11, 23).

Ross et al. (23) published a guide for researchers to advance
the study of childhood PA participation. Their guide includes
three steps: (1) identify a health framework, (2) clearly define
outcomes that operationalize PA within the context of a given
research project, and (3) select appropriate PA measurements
that map back onto the targeted conceptual dimension of health.
As an extension of Ross et al. (23), the primary objective of the
present mini-review is to critically examine current conceptual
and methodological approaches to examining PA participation
among disabled children. A systematic review of contempo-
rary literature (published between 2000 and 2016), explicitly
investigating PA participation as a health construct for disabled
children, was conducted. The operationalized definition of this
key construct and implemented measurement practices were
evaluated to support our understanding of this phenomenon and
inform future research efforts.

METHODS

A systematic review of contemporary literature (January 2000-
January 2016) was conducted to examine the conceptualization
and measurement practices for PA participation among disabled
children. Preferred Reporting Items for Systematic Reviews and
Meta-Analysis (PRISMA) standard guidelines were followed, as
per recommended practice (24). An electronic database search
was conducted in February 2016 and detailed in Appendix A in
Supplementary Material.

Initial Screening and Inclusion

Given strong links between PA participation and health among
disabled children (2, 25), the primary objective of this study was
to examine the use of this term in reference to active, health-
associated levels of PA. The primary inclusion criterion was the
use of the key terms “physical activity, sport, active, or recreation”
in combination with “participation” as a measurable construct.

Frontiers in Public Health | www.frontiersin.org

27

September 2016 | Volume 4 | Article 187


http://www.frontiersin.org/Public_Health
http://www.frontiersin.org
http://www.frontiersin.org/Public_Health/archive

Ross et al.

PA Participation Definition and Measurement

Articles were excluded if the term PA referred to children’s
leisure or more broadly defined participation outside-of-school
or in daily life activities. Three trained research assistants inde-
pendently screened titles and abstracts using this primary inclu-
sion criteria, in addition to the following: (a) target population
included children or youth, mean age <18 years, (b) must have
included primary data other than case reports, (c) available in
English, and (d) published in a peer-review journal. Exclusion
criterion included (a) absence of the key words from the title,
abstract, or the text body, (b) participants’ mean age was outside
the target age range, (c) disabled children were not included as
participants, or (d) the term “PA participation” was not used as a
measurable outcome.

Data Extraction and Synthesis

Articles retained after the initial screening underwent full review
by three independent researchers. Data on study characteristics,
key term definitions, and related measurement and methodology
characteristics were extracted and synthesized. Any ambiguity
around how the key term was used in an article was discussed
among primary authors. The final data set was reviewed for
emergent themes in the guiding framework, definition of key
terms and assessment measures. A summary of the search and
screening process can be found in Appendix A in Supplementary
Material.

RESULTS

A total of 17 articles were included in this review (13, 26-41).
Key study characteristics of the included articles are presented
in Table 1. The majority of studies were published within the last
2 years (n = 11, 64% published 2014-2016), and most frequently
published in Research in Developmental Disability (27, 33, 35, 36)
or Disability and Rehabilitation (32, 34). Articles were primar-
ily published in journals within psychology or medical related
fields (e.g., BMC pediatrics, Developmental Medicine and Child
Neurology, Disability and Rehabilitation, Child: Care, Health and
Development). Public health and kinesiology journals, although
the minority, were also represented in our sample (e.g., Adapted
Physical Activity Quarterly, Journal of Physical Activity and Health,
and Journal of Sport and Health Sciences). There were only one or
two articles per year published between 2007 and 2013. Prior to
2007, only one article published in 2002 met inclusion criteria
(41). The majority of the research was conducted in Canada
(n =5, 29%) and included participants aged 6-12 years (middle
childhood, n = 11, 65%) who were representative of a broadly
defined disability population (n = 5, 29%).

Table 2 summarizes the research approach outlined by the
included studies to investigate PA participation. It is organized
in accordance with Ross et al’s (23) guidelines, classifying the
approach into (a) the guiding framework, (b) the operational
definition of PA participation, and (c) aspects of the measure-
ment tools used to capture this key construct.

The WHO-ICEF (10), or the corresponding 2007 children’s ver-
sion [ICF-CY; (42)], was the primary guiding framework used
(n=28,47%) (13, 29, 30, 32-34, 36, 37). The Physical Activity for
Persons with Disability (PAD) framework, a PA-specific rendition

of the ICF, was utilized in two articles (29, 40). Alternative frame-
works included the Social-ecological model (39), Systems Theory
(27), Theory of Planned Behavior (32), and Sports Participation
Theory (41). An operational definition of PA participation was not
explicitly provided within any of the included literature. Instead,
when an operational definition was provided, participation and
PA were presented as independent constructs. Participation was
defined by approximately one-third of the studies (1 = 5, 29%)
as the “involvement in life situations, ... such as physical activity”
(13,33-36) —adirect quote from the WHO-ICF framework [(10),
p. 10] - or stated that “sports [physical activity] participation falls
under the broader ICF term ‘participation”™ (32). Two studies noted
“aspects of sports participation include frequency, duration, and
social (or subjective) experiences” (35, 36). PA was operationally
defined by only two studies, with both referencing Caspersen’s
[(12), p. 126] 1985’s definition: “voluntary movement produced by
skeletal muscles that results in energy expenditure” (29, 33). Nearly
half of the studies did not provide an operational definition of
either participation or PA (n = 8, 47%).

In accordance with Ross et al’s (23) taxonomy of PA meas-
urement, 10 studies (59%) used traditional performance-based
measures of PA. This included outcomes of percent time in
moderate-to-vigorous PA [ie., intensity; (30)], number of PA
opportunities attended in the last 6 months or year [ie., fre-
quency; (26, 33, 35, 36)], or physical ability to execute PA tasks
[i.e., motor performance; (31)]. Three studies used an accelerom-
eter to capture this data, whereas the remaining eight studies used
PA-oriented surveys, daily logs, or interviews.

Physical activity was measured along an alternative involve-
ment dimension of participation within 14 studies (82%).
Assessments used included the Childrens Activity, Participation
andEnjoyment (CAPE) measure (13), the Child Behavior Checklist
[CBCL; (35)], and the Participation and Activity Limitation
Survey [PALS; (36)]. Emergent themes from questionnaires
and interviews included questions of children’s experiences dur-
ing PA (e.g., where, why, and with whom; 29% of studies), the
number of different types of PA opportunities they attended (i.e.,
diversity; 29% of studies), and their attitudes or opinions about
personal PA (12% of studies) and their perceptions or level of
enjoyment during PA (12% of studies). Of the 13 studies that
used an involvement-oriented measure of PA participation,
seven (41%) concurrently assessed PA participation with a
performance-oriented measure and either referred to the ICF/
ICF-CY or explicitly defined participation as a health construct.

Included studies were primarily descriptive research designs
and aimed to (a) describe the perceptions and experiences of
PA participation among disabled children and key stakeholders
(13, 27-29, 31-34, 38, 41), (b) identify barriers and facilitators
to PA participation (28, 29, 31, 34, 35), and/or (c) compare PA
participation across groups of disabled children and in relation to
non-disabled peers (13, 26, 30, 35, 36, 39). Key outcomes associ-
ated with these aims are presented in Table 1.

DISCUSSION

The primary objective of this mini-review is to critically examine
current conceptual and methodological approaches to examining
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TABLE 1 | Key study characteristics of included articles. Includes (1) journal and country of publication; (2) Description of participant population
(n = sample size; M = mean age in years of sample); (3) Key word pertaining to physical activity participation used and definition when provided;
(4) Assessment and measure(s) used to capture the key construct; and (5) brief summary of associated results.

Reference  Journal/country Population Key word and definition Key word: assessment/ Results
(n, M age in measure(s)
years)
Arim International NDD/D Participation in PA: informal Survey: frequency of NDD/D less likely to participation in organized sport
et al. (26) Journal of and TD (unorganized) and formal attendance in (a) organized or PA (~50% participated) compared TD, with 70%
Pediatrics/ (n=1,805/7,314, (organized) PA were sport or PA and (b) participation, after controlling for child and family
Canada school aged) considered a separate types unorganized sport or PA in factors. No significantly different participation rates
of PA the last year; Dichotomized between groups in unorganized sport or PA
indicator of participation Age, but not sex, was associated with participation
(0 = about once a month or in PA
never; 1 = about once a week
or more)
Ayvazoglu Research in ASD (n =6, Participation in PA; PA RT3 Accelerometers: number  Low levels of PA as indicated by accelerometer
etal. (27) Developmental M=7.5) participation: operational of minutes of MVPA per day data (M = 34.33 min/day MVPA)
Disabilities/United definition not provided Q-Sort of PA cue Categories/Themes: (1) understanding PA in
States cards + Follow Interview: ASD: child (a) lacks social skills (b) is bullied or
rank Order and content mocked (c) parental fear of being hurt (d) trouble
analysis for emergent themes  transitioning; (2) living with a child with ASD: (a) lack
of time, (b) too fatigued for PA, (c) external support
(d) lack of money; (3) Awareness of ASD at school
and community: (&) Why is child behaving that
way? (b) Limited PA opportunity, (c) lack of disability
knowledge, (d) teach PA skills (d) academics more
important than PA
Bantjes International CP (n =15, Participation in PA; Semi-structured, in-depth General consensus that there are limited number of
etal. (28) Journal of Disability, M = 14.0) participation in sport and interview: thematic analysis sports and PA opportunities
Development, and exercise: operational of the lived experiences of (1) Themes about factors important for designing
Education/South definition not provided range of involvement in PA programs to promote [CP] participation in sport:
Africa and context of participation, (1) opportunities, variety, and choice; (2) adapted
(2) experience of participation A that take account of abilties; (3) autonomy and
in PA, (3) perception of consultation; (4) friendship, social interaction, and
factors that promote and belonging; (5) physical challenge and excitement;
hinder participation; and (6) coaching, progress, and mastery; (7)
(4) ideas about factors that competition and opportunity to perform; (8) faimess
should be taken into account  gnd inclusion
when developing programs
Bloemen BMC Neurology/  SB (n = 33, PA participation; Focus groups and Personal factors: (1) intention, (2) attitude, (3) self-
etal. (29) Netherlands M =13.0) Participation in PA: “For this interviews: thematic analysis efficacy, and (4) health condition
study PA consists of both PA with inductive strategy Environmental factors: (1) social/family influence
in activities of dally life and to identify positive and and (2) facilitators and Barriers
participatilon in‘(un)organized nega?ive PA delterminants, See original manuscript for detalled fist of
sports. It is defined as ‘any classify determinants as sub-themes
bodily movement, produced personal or environment
by skeletal muscles, based on ICF, and specify
that results in energy a detailed description of
expenditure”” the PA, positive, negative
determinant, or solution
Capio Journal of Sport CPand TD PA participation; PA level; Uni-axial Accelerometer: % Weekday # Weekend PA levels for CP and TD
et al. (30) and Health (n =24/26, PA engagement: “...PAlevel  time LPA and MVPA FMS training associated with significant increase
Science/ M=7.2) represents a participation in LPA and MVPA for children with CP, but not for
Australia component [of the ICF]”

typically developing (training x group effect)
Increase in PA level associated with positive gains
in FMS movement and skill patterns for locomotion

(Continued)
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TABLE 1 | Continued

Reference Journal/country Population Key word and definition Key word: assessment/ Results
(n, M age in measure(s)
years)
Harvey Physical Education ADHD (n =10,  PA behaviors; PA TGMD-2, MABC-2: Children scored as very-poor to average in
etal. (31) and Sport M =10.3) participation; PA movement skill level movement skills
Pedagogy/Canada experiences: operational Scrapbook-semi-structure Themes: (1) context (a) time and (b) environment,
definition not provided interviews about PA (2) play and types of PA engagement (a) organized
experiences: thematic activities, (b) leisure activities, (c) movement (i.e.,
analysis function), and (d) positive outcome (e.g., social
and enjoyment), (3) organization (a) constraints,
(b) feelings, (c) how | learn, and (d) planning
Jaarsma Disability and CWD, parents Sports participation: Mail-Survey questionnaire: Almost all children participated in sports at school
etal. (32) Rehabilitation/ and health “Sports participation falls type of sports participation (96%) and after school (77%)
Netherlands professionals under broader ICF term
(n =30/36/17, participation. tems of sports
M=14.1) participation and disabilities
were grouped according to
components of TPB (attitude,
subjective norm, perceived
behavioral control)”
[see original manuscript Semi-structured interviews: Personal factors
for definitions of each thematic analysis of facilitator  Bapriers: (1) disability and (2) fatigue
component] ?nd barrlel:s using ICF Facilitators: (1) health, (2) fun, (3) internal motivation,
ramewor and (4) physical strength
Environmental
Barriers: (1) lack of facilities, (2) transportation, (3)
dependency, (4) lack of acceptance, and (5) lack of
information
Facilitators: (1) social contacts, (2) support from
family, (3) information, and (4) sports activities
during school hours
King Child: Care, Health CWD and TD Participation in active PA; Children’s Assessment of Enjoyment and preference for active PA significantly
etal. (13) and Development/ (n = 781, school participation profile: “Intensity  Participation and Enjoyment correlated with athletic competence scores
Canada age) of participation in active PA (CAPE)? and Preferences for
(e.g., doing team sports, Activities of Children (PAC):
racing or track and field)” dimensions of participation:
“Recreational participation—  diversity, intensity, with Intensity and preference of active PA participation
the types of activities they whom, where, a’jq en!oyrlnent significantly differed as a function of gender.
tend to engage in and to of children’s participation in Preferences also significantly differed by age®
prefer, who they do them specific activity types (e.g.,
with, how much they active physical activities)
enjoy their participation
and the extent to which
their participation takes
place at home or is
community-based”
“Children’s participation —
that is their involvement in life
situations such as...”
Lauruschkus Research in CP (n =364, Participation in PA: “PA Structured Questionnaire Majority of participants actively participated in PE
etal. (33) Developmental M=12.0) defined as any voluntary administered by trained (87%), with active participation in PE 1-2 times per
Disabilities/ bodily movement, produced professional: participation in week reported by 74% of participants. Frequency
Sweden by skeletal muscles, that PE at school (yes/no) and of participation was observed to be a factor of

requires energy expenditure.
Participation in PA (in
addition to performance, i.e.,
what one actually does) was
defined as involvement in life
situations, including physical,
social, and self-engagement
in activities”

mean frequency of active
participation in physical
activities during the preceding
year

age and level of functional impairment emerged as
factors of

(Continued)
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TABLE 1 | Continued

Reference  Journal/country Population Key word and definition Key word: assessment/ Results
(n, M age in measure(s)
years)
Lauruschkus  Disability and CP(n=16, Sports patrticipation: Interviews and Focus Group: Categories/Sub-Categories: (1) Facilitators, “Being
etal. (34) Rehabilitation/ M =9.0) “Participation is defined as content analysis physically active because...” (a) enjoying the feeling,
Sweden involvement in life situations (b) being capable, (c) feeling of togetherness, (d)
according to the ICF. For being aware it is good for me, (e) using available
children with [CP] the opportunities; (2) Barriers, “Being physically active
attributes of child, family, but...” (a) getting tired and experiencing pain, (b)
environment and physical something being wrong with my body, (c) being
and social conditions, as dependent on others, (d) not being good enough,
well as the degree of self- (e) missing available opportunities
engagement, are crucial with
regard to participation”
Marquis and  Research in DD and TD Sports participation; Child Behavior Checklist Sports participation was observed to be a factor of
Baker (35) Developmental (n =63/98, Participation in (physical) for ages 6-18 (CBCL): (a) child’s delay status and (b) maternal education
Disabilities/ M = 6.0) activities: sports broadly number of sports, number and hours of work, for all indices of participation.
United States defined to include any of consistent sports and Age was no longer a significant predictor among
physical activity reported, highest relational sport children older than 8 years
from organized team sports (coded for autonomy/
to leisurely physical activities relatedness continuous scale
Operational definition of based on Self-Determination
‘sport participation” not framework)
provided
Masse Research in NDD/D and Participation in (un) Participation and Activity NDD/D significantly more likely to participate
et al. (36) Developmental CMC supervised PA at school; Limitation Survey (PALS in (un)supervised activities than CMC. Highest
Disabilities/ (n =145/180, Participation profile: “The Survey): attendance (do you participation in PA at school was among
Canada M =09.5) ICF defines participation take part in?) and type of PA 8-11 years old, compared to 12-14 years old,
as ‘involvement in life (0 = non-participation and children with milder disabilities, and among families
situations’ for children 1 = participation) who did not receive familial assistance
it involves participation
in educational, social,
recreational and physical
activities. Participation in a
broad range of activities...
is thought to be a key
indicator of a child’s health,
irrespective of disability”
Mitchell Developmental CP (n =102, Participation in (sports and) GT3X + Tri-Axial Average time spent inactive and in MVPA was a
etal. (37) Medicine and Child M = 11.0) PA: operational definition Accelerometer: average factor of gross motor function level, age, and sex
Neurology/ not provided activity counts/minute,
Australia standardized inactive time
and MVPA
Moola Adapted Physical CHD (n =13, PA participation: Assessment of Life Habits Activity counts were shown to have a significant but
etal. (38) Activity Quarterly/ M = 14.0) operational definition (LIFE-H) recreation domain: weak correlation with participation scores (- = 0.02,
Canada not provided ability to participate in p =0.89)

recreational task and level

of difficulty or assistance
required

Participation and Environment
Measure for Children and
Youth (PEM-CY): frequency of
participation in home, school
and community
Semi-structured interviews

to examine perceptions of

PA and sport participation,
self-efficacy and facilitators
and barriers to participation:
thematic analysis

Activity counts were shown to have a significant but
weak correlation with frequency of participation in
the home (r = 0.31, p < 0.001), school (- = 0.30,

p < 0.01) and community (- = 0.38, p < 0.001)

Themes: (1) Sport and PA° not a valued pursuit

in relation to other, more important activities that
youth engaged in; (2) low self-efficacy toward
being physically active; (3) instrumental relationship
with sport — participation not only important but
instrumental for health benefits; (4) PA participation
negotiated within prevailing experience of cardiac
disease related to fatigue

(Continued)
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TABLE 1 | Continued

Reference  Journal/country Population Key word and definition Key word: assessment/ Results
(n, M age in measure(s)
years)
Must Journal of Physical ASD and TD Participation in PA: Parent-Completed Number of barriers to PA significantly differed
etal. (39) Activity and Health/ (n = 53/58, operational definition not Questionnaire on perceived between children with and without ASD.
United States M =6.0/6.7) provided child/family, social, and Approximately half of parents identified 6 or more
community barriers to child’s barriers to PA
participation in PA: total
number of barriers in each
category and overall
Shields and  BMC Pediatrics/  CWD Participation in PA: Questionnaire on participation  Total number of barriers was inversely correlated
Synnot (40)  Australia Professional operational definition not in (unjorganized PA: total with average number of hours in PA (r = —0.27,
stakeholders provided number of different activities p = 0.5) and diversity of PA type per year
(n = 23/20, per year; average number of (r=-0.24,p =0.08)
M =13.9) hours per week spent in PA
during the last year
Focus Groups: thematic Themes: (1) similarities and differences exist
analysis between children with and without disabilities; (2)
people make a difference; (3) one size does not
fit all... it is about choice; (4) communication and
connections between stake holders
[See original manuscript for detailed list of sub-
themes categorized by barriers and facilitators]
Sitetal. (41) Adapted Physical CWD (n =237, Sport participation; Sport Structured interviews 13% reported membership in sport club or
Activity Quarterly/ M = 13.5) participation patterns; with questionnaire: (1) organization®
China Participation in PA: “who Membership of sport club/

participates in sport and why
(i.e. demographics, motives,
affordances, barriers, and
benefits)”

“...defined sport as physical
activity for health, recreation,
or competition that is
perceived by children as fun,
health, and goal oriented”

organization, Frequency

of attendance in sports

or PA participation in past
year motives for sport
participation, motives for
non-participation; (2) Desired
and undesired sport and

PA participation and type,
frequency, and venue of
desired sport participation

Frequency of sport participation ranged from 1-2
times per week to 1-2 times per month®

83% participated in at least 1 sport, 66% in at least
2, 46% in at least 3, and 33% in 3+. The majority
of participation occurred in public or community
venues®

Themes: (1) motives: fun, fitness, achievement,
friends, competence, praise, non-conformist, told
to (2) non-participation: own thing, other leisure/
achievements, lack of skills, watch others, no
friends, obligation, let down

2CAPE considered direct measure of participation, documenting what a child does, not the child’s competence in performing an activity or the degree of support the child requires to

take part.

bResults used to support clinical and research utility of CAPE and PAC.
°Youth did not distinguish between sport and PA.

9Across indices, sport participation was function of gender and disability type.

PA participation as an index of health among disabled children.
The spike in publications inclusive of this term in 2015 indicates a
growing interest in this phenomenon. As anticipated, discussion
of PA participation is predominately occurring within fields of
psychology and medical rehabilitation research [e.g., Ref. (8, 9,
11)]. The descriptive nature of the included studies, aimed at
identifying what PA participation looks like and what it means to
disabled children, indicates our understanding of this construct
as an index of health is still in its early stages.

We found two patterns for how researchers approached the
conceptualization of PA participation. The first approach framed
PA as a context in which participation occurs. Articles using

this approach started with the WHO-ICF/ICF-CY definition of
participation - “involvement in life situations” [(10), p. 5]. This
was followed by the identification of PA as an important context
in which children participate. For example:

The [ICF] defines participation as involvement in life
situations and for children it involves participation
in educational, social, recreational and [PA] [(36),
p. 2246]

...children’s participation — that is their involve-
ment in life situations such as personal maintenance,
mobility, social relationship, home life and education.
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TABLE 2 | Number of included articles reporting steps of research
approach classified as (1) Theoretical guiding framework, (2) Operational
definition of key construct - participation and/or physical activity, and
(3) Assessment used to measure physical activity participation along a
performance and/or involvement dimension.

Quality criterion Number of studies

(N = 17 total)
(1) Theoretical framework
ICF or ICF-CY 7 (41%)
PAD 2 (12%)
Other 4 (24%)
None 4 (24%)
(2) Operational definition of
Participation
“(children’s) participation is involvement in life 5 (29%)
situations, such as physical activities”
“aspects of sports participation include frequency 2 (12%)
[and duration]”
Physical activity
“physical activity is defined as voluntary movement, 2 (12%)
produced by skeletal muscles, that results in
energy expenditure”
None 8 (47%)
(3) Assessment of physical activity participation
Performance
Intensity (i.e., level of exertion) 5 (29%)
Frequency of attendance 10 (59%)
Performance (i.e., physical ability to execute 2 (12%)
physical activity)
Involvement
Attitudes/opinions about personal physical activity 2 (12%)
patterns
Diversity of activity type 4 (24%)
(Lived) experiences of participation (e.g., where, 5 (29%)
why, with whom child engaged in physical activity)
Perceptions of the role of physical activity 1(6%)
in child’s life
1(6%)

Preferences and enjoyment of physical activity
involvement

Studies may have been counted more than once within each quality criterion if they
met more than one sub-category.

ICF, International classification of functioning, disability, and health; ICF-CY; International
classification of functioning, disability and health: children and youth version; PAD,
physical activity for people with a disability mode.

Existing measures vary in scope, with some focusing
on children’s [PA], others on play, and some including
school-based activities [(13), p. 29]

This approach contextualizes health behaviors within specific,
child-relevant settings. While it provides a descriptive profile of
what, where, with whom, and how often children engage in PA,
it does not directly map these behaviors onto health outcomes.
For example, Sit et al. (41) concluded that the number of sports
disabled children attended was associated with their degree of
functional impairment. There are challenges, however, with trans-
lating this to a scale of health, because we know little about the
children’s physical and psychosocial experiences while engaged in

sport. Similarly, differences in frequency or intensity between age
groups, gender, or disability status (13, 26, 33, 35-37, 41) are dif-
ficult to use as a direct comparison of health status across groups.
For example, children of varying disability status may report low
PA intensity due to physical impairments but equitable percep-
tions of communal involvement (43). However, this approach
offers an important first look at the factors and mechanisms
associated with PA participation that may be unique to disabled
children.

The second approach framed PA as a multi-dimensional
construct, with participation included as one of its dimensions.
Compared to the first approach, PA served more directly as an
index of physical and psychosocial health. It was described in
terms of both performance outcomes (frequency and intensity of
physical involvement in PA) and participation outcomes (social
experiences, perceptions of inclusions or engagement, enjoy-
ment). For example:

For this study, [PA] consists of both [PA] in activities of
daily life, such as (hand) biking to school or active play,
and participation in (un)organized sports. It is defined
as any bodily movement, produced by skeletal muscles,
that results in energy expenditure [(29), p. 2]

...empirical attention toward different aspects of
sports participation (e.g., frequency and social nature
of sport) should be expanded upon for a more com-
prehensive understanding of sports participation differ-
ence [between children with and without disabilities]
[(35), p. 46]

This approach provides a foundation for mapping descrip-
tive measures of PA participation to health status for disabled
children. The connection between PA participation behaviors
and health status is made transparent by the use of qualifiers. For
example, Capio et al. (30) measured PA participation level (i.e.,
intensity) as an index of physical function and cardiovascular
health. Harvey et al. (31) measured movement skill level as an
index of PA participation competence or performance. King et al.
(13) and Masse et al. (36) measured PA participation profiles
to capture more global psychosocial experiences of children
(enjoyment, perceptions of inclusion, satisfaction). From this
framework, subsequent research can begin to translate descrip-
tive PA participation behaviors onto scales of health. This effort
would facilitate the identification of “levels” and “experiences”
that put children at risk for poor health outcomes throughout
life. It would further inform key aspects of PA participation that
need to be supported throughout childhood to promote healthy
development.

Drawing from the broader discussion of participation in the
literature (8-11, 23, 44-48), we offer a working definition of PA
participation as it pertains to active, health-associated behaviors:

Physical activity participation describes “experiences
in physically demanding movement, sport, game, or
recreational play that results in energy expenditure and
perceptions of communal involvement.”
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It can be qualified by:

(1) Level: frequency of attendance and intensity of physical exer-
tion [e.g., Ref. (23, 48)].

(2) Quality of experience: self-perceived feelings of social inclu-
sion, enjoyment, self-efficacy, and satisfaction [e.g., Ref. (47)].

(3) Overall profile: extent to which a child’s level of participa-
tion matches their expectation for a quality experience [e.g.,
Ref. (11, 43)].

Our emphasis on qualifiers aligns with contemporary works
advocating that “participating in a sport activity for a child with
a disability cannot be restricted to health and physical outcomes
because participation does not only refer to taking part in an activ-
ity, particularly for children with disabilities” [(20), p. 748]. The
predominant use of interviews in the studies reviewed suggests
that self-report is the preferred method for capturing PA partici-
pation profiles of disabled children.

Future efforts are needed to translate our working defini-
tion of PA participation into inclusive assessments that map
onto indices of health in childhood. Framing PA as a context
in which participation occurs was the necessary first step in
understanding PA as a dynamic health experience. When
framed in this way, we effectively say that PA occurs in life
situations (which is self-evident) and is a kind of participation
(i.e., we are physically active by participating in PA). The use of
participation thereby serves as a filler word and is not, in and of
itself, representing a measurable health behavior. We therefore
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recommend, that moving forward, researchers adopt the term
PA engagement when referring to PA as a context for participa-
tion and measuring physiological behaviors and outcomes (i.e.,
energy exertion, attendance frequency), synonymous with
traditional discussion of PA levels (49, 50). PA participation can
then serve to represent a broader health experience associated
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tion). Differentiating PA engagement and PA participation
consistently within health-related fields, and approaching PA
participation as a measurable construct are further required to
support effective assessment of the health status among disabled
children.

AUTHOR CONTRIBUTIONS

Substantial contributions to the conceptualization and develop-
ment of this mini-review were made by the primary authors
(SR, KB, SL, and LC). HT and JF made substantial contributions
to the acquisition and synthesis of data. The manuscript was
initially drafted by SR, with all authors contributing to the
interpretation of results, development of the written manuscript.
The final manuscript was approved by all authors.

SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found online at
http://journal.frontiersin.org/article/10.3389/fpubh.2016.00187

9. Granlund M. Participation - challenges in conceptualization, measurement
and intervention. Child Care Health Dev (2013) 39(4):470-3. doi:10.1111/
cch.12080

World Health Organization. International Classification of Functioning,
Disability and Health (ICF). Geneva: World Health Organization (2001).
Kang L, Palisano RJ, King GA, Chirarello LA. A multidimensional model of
optimal participation of children with physical disabilities. Disabil Rehabil
(2014) 36(20):1735-41. doi:10.3109/09638288.2013.863392

Caspersen CJ, Powell KE, Christenson GM. Physical activity, exercise, and
physical fitness: definitions and distinctions for health-related research. Public
Health Rep (1985) 100(2):126-31.

King GA, Law M, King S, Hanna S, Kertoy M, Rosenbaum P. Measuring
children’s participation in recreation and leisure activities: construct val-
idation of the CAPE and PAC. Child Care Health Dev (2007) 33(1):28-39.
doi:10.1111/j.1365-2214.2006.00613.x

Law M, King G, King S, Kertoy M, Hurley P, Rosenbaum P, et al. Patterns
of participation in recreational and leisure activities among children with
complex physical disabilities. Dev Med Child Neurol (2006) 48(5):337-42.
doi:10.1017/S0012162206000740

Maher CA, Williams MT, Olds T, Lane AE. Physical and sedentary activity
in adolescents with cerebral palsy. Dev Med Child Neurol (2007) 49(6):450-7.
doi:10.1111/j.1469-8749.2007.00450.x

Palisano R]J, Copeland WP, Galuppi BE. Performance of physical activities by
adolescents with cerebral palsy. Phys Ther (2007) 87(1):77-87. doi:10.2522/
ptj.20060089

Capio CM, Sit CHP, Abernethy B, Masters RSW. Fundamental movement
skills and physical activity among children with and without cerebral
palsy. Res Dev Disabil (2012) 33(4):1235-41. doi:10.1016/j.ridd.2012.
02.020

Zwier JN, van Schie PE, Becher JG, Smits D-W, Gorter JW, Dallmeijer AJ.
Physical activity in young children with cerebral palsy. Disabil Rehabil (2010)
32(18):1501-8. doi:10.3109/09638288.2010.497017

10.

11.

12.

13.

14.

15.

16.

17.

18.

Frontiers in Public Health | www.frontiersin.org

34

September 2016 | Volume 4 | Article 187


http://www.frontiersin.org/Public_Health
http://www.frontiersin.org
http://www.frontiersin.org/Public_Health/archive
http://journal.frontiersin.org/article/10.3389/fpubh.2016.00187
https://www.healthypeople.gov/sites/default/files/PhaseI_0.pdf
https://www.healthypeople.gov/sites/default/files/PhaseI_0.pdf
http://dx.doi.org/10.2522/ptj.20060116
http://dx.doi.org/10.1177/0193723500244007
http://dx.doi.org/10.2522/ptj.20090388
http://dx.doi.org/10.2522/ptj.20050397
http://dx.doi.org/10.2522/ptj.20050397
http://dx.doi.org/10.1542/peds.2008-0566
http://dx.doi.org/10.1080/09638280701400375
http://dx.doi.org/10.1111/cch.12080
http://dx.doi.org/10.1111/cch.12080
http://dx.doi.org/10.3109/09638288.2013.863392
http://dx.doi.org/10.1111/j.1365-2214.2006.00613.x
http://dx.doi.org/10.1017/S0012162206000740
http://dx.doi.org/10.1111/j.1469-8749.2007.00450.x
http://dx.doi.org/10.2522/ptj.20060089
http://dx.doi.org/10.2522/ptj.20060089
http://dx.doi.org/10.1016/j.ridd.2012.02.020
http://dx.doi.org/10.1016/j.ridd.2012.02.020
http://dx.doi.org/10.3109/09638288.2010.497017

Ross et al.

PA Participation Definition and Measurement

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Rimmer JH. Use of the ICF in identifying factors that impact participation in
physical activity/rehabilitation among people with disabilities. Disabil Rehabil
(2006) 28(17):1087-95. doi:10.1080/09638280500493860

Dursun OB, Erhan SE, Ibis EQ, Esin IS, Keles S, Sirinkan A, et al. The effect
of ice skating on psychological well-being and sleep quality of children with
visual or hearing impairment. Disabil Rehabil (2015) 37(9):783-9. doi:10.310
9/09638288.2014.942002

King G, Law M, Hurley P. The enjoyment of formal and informal recreation
and leisure activities: a comparison of school-aged children with and
without physical disabilities. Int J Disabil Dev Educ (2009) 56(2):109-30.
doi:10.1080/10349120902868558

Jette AM. Towards a common language for functioning, disability and health:
ICE Phys Ther (2006) 86(5):726-34.

Ross SM, Case L, Leung W. Aligning physical activity measures with the
international classification of functioning, disability and health framework for
childhood disability. Quest (2016):1-15. doi:10.1080/00336297.2016.1145128
Moher D, Liberati A, Tetzlaff ], Altman D; The PRISMA Group. Preferred
reporting items for systematic reviews and meta-analyses: the PRISMA state-
ment. PLoS Med (2009) 6(7):e1000097. doi:10.1371/journal.pmed.1000097
Johnson CC. The benefits of physical activity for youth with developmental
disabilities: a systematic review. Am ] Health Promot (2009) 23(3):157-67.
doi:10.4278/ajhp.070930103

Arim RG, Findlay LC, Kohen DE. Participation in physical activity for chil-
dren with neurodevelopmental disorders. Int | Pediatr (2012) 2012:e460384.
doi:10.1155/2012/460384

Ayvazoglu NR, Kozub FM, Butera G, Murray MJ. Determinants and chal-
lenges in physical activity participation in families with children with high
functioning autism spectrum disorders from a family systems perspective. Res
Dev Disabil (2015) 47:93-105. doi:10.1016/j.ridd.2015.08.015

Bantjes ], Swartz L, Conchar L, Derman W. Developing programmes to
promote participation in sport among adolescents with disabilities: per-
ceptions expressed by a group of south African adolescents with cerebral
palsy. Int J Disabil Dev Educ (2015) 62(3):288-302. doi:10.1080/10349
12X.2015.1020924

Bloemen MAT, Verschuren O, van Mechelen C, Borst HE, de Leeuw AJ, van
der Hoef M, et al. Personal and environmental factors to consider when aim-
ing to improve participation in physical activity in children with spina bifida:
a qualitative study. BMC Neurol (2015) 15:11. doi:10.1186/s12883-015-0265-9
Capio CM, Sit CHP, Eguia KF, Abernethy B, Masters RSW. Fundamental
movement skills training to promote physical activity in children with
and without disability: a pilot study. J Sport Health Sci (2015) 4(3):235-43.
doi:10.1016/j.jshs.2014.08.001

Harvey W, Wilkinson S, Pressé C, Joober R, Grizenko N. Children say the
darndest things: physical activity and children with attention-deficit hyper-
activity disorder. Phys Educ Sport Pedagogy (2014) 19(2):205-20. doi:10.1080/
17408989.2012.754000

Jaarsma EA, Dijkstra PU, De Blécourt ACE, Geertzen JHB, Dekker R. Barriers
and facilitators of sports in children with physical disabilities: a mixed-
method study. Disabil Rehabil (2015) 37(18):1617-23. doi:10.3109/09638288.
2014.972587

Lauruschkus K, Westbom L, Hallstrém I, Wagner P, Nordmark E. Physical
activity in a total population of children and adolescents with cerebral palsy.
Res Dev Disabil (2013) 34(1):157-67. d0i:10.1016/j.ridd.2012.07.005
Lauruschkus K, Nordmark E, Hallstrom L. “It’s fun, but?...” Children with
cerebral palsy and their experiences of participation in physical activities.
Disabil Rehabil (2015) 37(4):283-9. doi:10.3109/09638288.2014.915348
Marquis WA, Baker BL. Sports participation of children with or without
developmental delay: prediction from child and family factors. Res Dev Disabil
(2015) 37:45-54. doi:10.1016/j.ridd.2014.10.028

Masse LC, Miller AR, Shen J, Schiariti V, Roxborough L. Comparing partic-
ipation in activities among children with disabilities. Res Dev Disabil (2012)
33(6):2245-54. doi:10.1016/j.ridd.2012.07.002

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

Mitchell LE, Ziviani J, Boyd RN. Characteristics associated with physical
activity among independently ambulant children and adolescents with uni-
lateral cerebral palsy. Dev Med Child Neurol (2014) 57(2):167-74. doi:10.1111/
dmcn.12560

Moola FJ, Faulkner GEJ, Kirsh JA, Schneiderman JE. Developing physical
activity interventions for youth with cystic fibrosis and congenital heart
disease: learning from their parents. Psychol Sport Exerc (2011) 12(6):599-608.
doi:10.1016/j.psychsport.2011.07.001

Must A, Phillips S, Curtin C, Bandini L. Barriers to physical activity in children
with autism spectrum disorders: relationship to physical activity and screen
time. J Phys Act Health (2015) 12(4):529-34. doi:10.1123/jpah.2013-0271
Shields N, Synnot A. Perceived barriers and facilitators to participation in
physical activity for children with disability: a qualitative study. BMC Pediatr
(2016) 16:9. doi:10.1186/512887-016-0544-7

Sit CH, Lindner K]J, Sherrill C. Sport participation of Hong Kong Chinese
children with disabilities in special schools. Adapt Phys Activ Q (2002)
19(4):453-71.

World Health Organization. International Classification of Functioning,
Disability, and Health: Children ¢ Youth Version: ICF-CY. Geneva: WHO
Press (2007).

King G, Petrenchik T, Dewit D, McDougall J, Hurley P, Law M. Out-
of-school time activity participation profiles of children with physical
disabilities: a cluster analysis. Child Care Health Dev (2010) 36(5):726-41.
doi:10.1111/j.1365-2214.2010.01089.x

van der Ploeg HP, van der Beek AJ, van der Woude LHYV, van Mechelen W.
Physical activity for people with disabilities: a conceptual model. Sports Med
(2004) 34(10):639-49. doi:10.2165/00007256-200434100-00002

Badley EM. Enhancing the conceptual clarity of the activity and partic-
ipation components of the international classification of functioning,
disability, and health. Soc Sci Med (2008) 66(11):2335-45. doi:10.1016/j.
socscimed.2008.01.026

Eriksson L, Granlund M. Conceptions of participation in students with
disabilities and persons in their close environment. ] Dev Phys Disabil (2004)
16(3):229-45. d0i:10.1023/B:JODD.0000032299.31588.fd

Granlund M, Arvidsson P, Niia A, Bjorck-Akesson E, Simeonsson R,
Maxwell G, et al. Differentiating activity and participation of children
and youth with disability in Sweden: a third qualifier in the international
classification of functioning, disability and health for children and youth?
Am ] Phys Med Rehabil (2012) 91(2 Suppl):S84-96. doi:10.1097/PHM.
0b013e31823d5376

Phillips R, Hogan A. Recreational participation and the development of social
competence in preschool aged children with disabilities: a cross-sectional
study. Disabil Rehabil (2015) 37(11):981-9. doi:10.3109/09638288.2014.
949355

Dollman J, Okely AD, Hardy L, Timperio A, Salmon J, Hills AP. A hitchhiker’s
guide to assessing young people’s physical activity: deciding what method
to use. JSci Med Sport (2009) 12(5):518-25. doi:10.1016/j.jsams.2008.
09.007

Welk GJ, Corbin CB, Dale D. Measurement issues in the assessment of physical
activity in children. Res Q Exerc Sport (2000) 71(Suppl 2):59-73. doi:10.1080/
02701367.2000.11082788

Conflict of Interest Statement: The authors declare that the research was con-
ducted in the absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Copyright © 2016 Ross, Bogart, Logan, Case, Fine and Thompson. This is an open-ac-
cess article distributed under the terms of the Creative Commons Attribution License
(CC BY). The use, distribution or reproduction in other forums is permitted, provided
the original author(s) or licensor are credited and that the original publication in this
journal is cited, in accordance with accepted academic practice. No use, distribution
or reproduction is permitted which does not comply with these terms.

Frontiers in Public Health | www.frontiersin.org

35

September 2016 | Volume 4 | Article 187


http://www.frontiersin.org/Public_Health
http://www.frontiersin.org
http://www.frontiersin.org/Public_Health/archive
http://dx.doi.org/10.1080/09638280500493860
http://dx.doi.org/10.3109/09638288.2014.942002
http://dx.doi.org/10.3109/09638288.2014.942002
http://dx.doi.org/10.1080/10349120902868558
http://dx.doi.org/10.1080/00336297.2016.1145128
http://dx.doi.org/10.1371/journal.pmed.1000097
http://dx.doi.org/10.4278/ajhp.070930103
http://dx.doi.org/10.1155/2012/460384
http://dx.doi.org/10.1016/j.ridd.2015.08.015
http://dx.doi.org/10.1080/1034912X.2015.1020924
http://dx.doi.org/10.1080/1034912X.2015.1020924
http://dx.doi.org/10.1186/s12883-015-0265-9
http://dx.doi.org/10.1016/j.jshs.2014.08.001
http://dx.doi.org/10.1080/17408989.2012.754000
http://dx.doi.org/10.1080/17408989.2012.754000
http://dx.doi.org/10.3109/09638288.2014.972587
http://dx.doi.org/10.3109/09638288.2014.972587
http://dx.doi.org/10.1016/j.ridd.2012.07.005
http://dx.doi.org/10.3109/09638288.2014.915348
http://dx.doi.org/10.1016/j.ridd.2014.10.028
http://dx.doi.org/10.1016/j.ridd.2012.07.002
http://dx.doi.org/10.1111/dmcn.12560
http://dx.doi.org/10.1111/dmcn.12560
http://dx.doi.org/10.1016/j.psychsport.2011.07.001
http://dx.doi.org/10.1123/jpah.2013-0271
http://dx.doi.org/10.1186/s12887-016-0544-7
http://dx.doi.org/10.1111/j.1365-2214.2010.01089.x
http://dx.doi.org/10.2165/00007256-200434100-00002
http://dx.doi.org/10.1016/j.socscimed.2008.01.026
http://dx.doi.org/10.1016/j.socscimed.2008.01.026
http://dx.doi.org/10.1023/B:JODD.0000032299.31588.fd
http://dx.doi.org/10.1097/PHM.0b013e31823d5376
http://dx.doi.org/10.1097/PHM.0b013e31823d5376
http://dx.doi.org/10.3109/09638288.2014.949355
http://dx.doi.org/10.3109/09638288.2014.949355
http://dx.doi.org/10.1016/j.jsams.2008.09.007
http://dx.doi.org/10.1016/j.jsams.2008.09.007
http://dx.doi.org/10.1080/02701367.2000.11082788
http://dx.doi.org/10.1080/02701367.2000.11082788
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

',\' frontiers
in Public Health

ORIGINAL RESEARCH
published: 21 September 2016
doi: 10.3389/fpubh.2016.00204

OPEN ACCESS

Edited by:

Erica Aneke Hinckson,

Auckland University of Technology,
New Zealand

Reviewed by:

Nicola Kayes,

Auckland University of Technology,
New Zealand

Joav Merrick,

Ministry of Social Affairs, Israel

*Correspondence:
Samuel W. Logan
sam.logan@oregonstate.edu

Specialty section:

This article was submitted to Child
Health and Human Development,
a section of the journal

Frontiers in Public Health

Received: 29 April 2016
Accepted: 05 September 2016
Published: 21 September 2016

Citation:

Logan SW, Ross SM, Schreiber MA,
Feldner HA, Lobo MA, Catena MA,
MacDonald M and Galloway JC
(2016) Why We Move: Social Mobility
Behaviors of Non-Disabled and
Disabled Children across

Childcare Contexts.

Front. Public Health 4:204.

doi: 10.3389/fpubh.2016.00204

Check for
updates

Why We Move: Social Mobility
Behaviors of Non-Disabled and
Disabled Children across Childcare
Contexts
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Department of Physical Therapy, University of Delaware, Newark, DE, USA

Background: Social mobility is defined as the co-occurrence of self-directed locomotion
and direct peer interaction. Social mobility is a product of dynamic child—environment
interactions and thus likely to vary across contexts (e.g., classroom, gymnasium, and
playground).

Purpose: The purpose of this present study was to examine differences in children’s
social mobility: (1) across contexts by age and (2) between non-disabled and disabled
children.

Method: Participants (n = 55 non-disabled and three disabled children; Mage = 3.1 years,
SD = 1.4) were video recorded within a university-based early learning center. Children
were recorded for 20 min in each context: classroom, gymnasium, and playground.
A 15-s momentary time sampling method was used to code social mobility, the simulta-
neous occurrence of self-directed locomotion, and direct peer interaction. This variable
was calculated as percent time within each context.

Results: A planned Friedman’s rank ANOVA (n = 55), stratified by age, indicated that
older children (3-5 years old) differed across contexts in their social mobility [¥2(2) ~ 7.3—
10.5, p < 0.025], whereas younger children (1-2 years old) were similar across contexts.
Social mobility was significantly lower in the classroom compared with the playground
and gymnasium (with no difference between the latter contexts) for older children.
Visual analysis confirmed that disabled children (n = 3) engaged in substantially less
time in social mobility (average 0-1%), compared with non-disabled, age-similar peers
(2-3 years old average 1-12%) across all contexts.

Conclusion: A substantial gap exists between non-disabled and disabled children
for social mobility. There is an increase in magnitude and variability of social mobility
around age three that suggests the gap between non-disabled and disabled children will
continue to widen.

Keywords: locomotion, disability, early intervention, physical activity, play behaviors
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Logan et al.

Social Mobility in Childhood Contexts

INTRODUCTION

Development in childhood is dynamic, non-linear, and embed-
ded within day-to-day experiences (1). The dynamic systems
perspective of child development illustrates this complexity as
an interaction between constraints at the individual level (e.g.,
body function and structure, motivation), interpersonal level
(e.g., caregiver and peer social relationships, attachments), and
environmental level (e.g., accessibility for exploration and engage-
ment) (1). Another related concept that can be applied to child
development is grounded cognition, which places an emphasis on
an individual’s engagement in perceptual-motor experiences and
their formative role in children’s developmental trajectory across
cognitive, social, and communication domains (2). Both dynamic
systems and grounded cognition illustrate how the intersection
of developmental domains within children’s daily life shapes and
defines their health and well-being. Physical activity is one type
of perceptual-motor experience that has been linked to social
interactions (3).

Physical activity engagement is a dynamic and interactive
experience for children (4, 5). Physical activity is defined as
“...any bodily movement produced by skeletal muscles resulting
in energy expenditure” [(4, 6), p. 126]. However, an alternative
and multidimensional definition of physical activity that captures
the social component of movement has emerged. It describes
physical activity as the “individual agency of activity related to
movement, in relation to energy expenditure and social engage-
ment” (i.e., voluntary, self-directed, and purposeful exploration
and play) (7, 8). A substantial gap exists between non-disabled
and disabled children in frequency, duration, and intensity of
physical activity (3, 9). Limited research has examined how physi-
cal activity, social interactions, and play are interrelated during
early childhood (10, 11).

Emergent research has examined the relationship between
physical activity and social interactions in toddlers (10).
Longitudinal data have shown spikes in the development of social
interactions with mothers (e.g., vocalization and gesturing) and
object use following achievement of motor milestones such as
crawling and walking (12-14). Delays in gross motor develop-
mentare analogously predictive of less mature forms of social play
and language in later childhood (11, 15, 16). This research has lent
to a consensus that motor skills emerge prior to, and are positively
related to the future development of social and communication
skills (10, 16, 17). A critical aspect that remains unknown is the
co-occurrence of these behaviors in terms of developmental tra-
jectories using time-locked observations. This knowledge would
further our understanding of how these domains intersect and
influence development at the moment-to-moment level that is
emphasized by dynamic systems theory and grounded cognition.

This project is an extension of the original work published
by Logan et al. (3). Logan et al. (3) explored the time-locked
co-occurrence of physical activity and social interactions in
2-year-old non-disabled children (n = 23), alongside disabled
children (n = 2), while engaged in routine experiences within
an early learning center. Physical activity was broadly defined
to include trunk and limb movements and/or locomotion (i.e.,
moving at least three feet in any direction). Social interactions

were defined to include parallel play (i.e., children within three
feet of each other but not directly interacting), direct peer
interaction, and direct adult interaction. Results suggest that the
two disabled children engaged in less frequent and less variable
physical activity and social interactions, and these behaviors were
less likely to co-occur in comparison to non-disabled children.
This research provides initial insight into the dynamic nature
of physical activity and play behaviors and highlights potential
disparities between non-disabled and disabled children that we
should aim to minimize via intervention, assistive technology,
and community design.

The current study is a follow-up to the original work of Logan
et al. (3) and includes 55 non-disabled children age 1-5 years
old and three disabled children. The data of 21 2-year-old non-
disabled children and 2 disabled children (Child A and B) from
Logan et al. (3) are included in the current study. The current
study extends Logan et al. (3) in three ways. First, the current
study focuses on a specific behavior termed “social mobility;”
defined as children’s simultaneous engagement in self-directed
locomotion and direct peer interaction. In the original work,
the occurrence and co-occurrence of physical activity, play, and
object-use behaviors were reported but social mobility behaviors
were not reported. Second, the current study examines social
mobility behaviors separately across three contexts of the child-
care setting (classroom, gymnasium, and playground). In the
original work, physical activity, play, and object-use behaviors
were combined across childcare settings and were not reported
separately. Third, a wider age range of non-disabled children
is included (1-5 years old). In the original work, only 21 non-
disabled 2-year-old children were included. The specific aim of
the present study is to examine the differences in children’s social
mobility (1) across contexts by age and (2) between non-disabled
and disabled children. It is hypothesized that the occurrence of
social mobility will vary across contexts and be greater among
older children. Further, it is hypothesized that disabled children
will engage in social mobility less often than non-disabled chil-
dren across all contexts.

MATERIALS AND METHODS

Participants

Participants included 55 non-disabled children aged 1-5 years
old (M = 3.1 years, SD = 1.4 years; 29 females). There were a
similar number of children within each age group: 1-year old
(n = 10), 2-year olds (n = 11), 3-year olds (n = 9), 4-year olds
(n = 13), and 5-year olds (n = 12). Participants’ parents reported
their ethnicities as: Caucasian (47%), African-American (39%),
Asian (12%), and Middle Eastern (2%).

Participants also included three disabled children. They will
be referred to as “Child A, “Child B,” and “Child C” to protect
their identities. Cognitive function was not measured for any par-
ticipants, thus we cannot rule out a cognitive influence on each
child’s behaviors observed for the present study. Child A was a
Caucasian girl (age = 31 months old). Her primary diagnosis was
cerebral palsy (Gross Motor Function Classification System - level
IV) with secondary diagnoses of microcephaly, hypotonia, and
cortical vision impairment/persistent fetal vascular syndrome.
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She had the ability to interact with cause-and-effect toys such as
those that light up or make sounds. She could also distinguish
between different types of animals and colors. Furthermore, she
was able to recognize and respond to different people such as
her teacher, physical therapist, and parent/caregivers. She had
the ability to roll on the floor and to sit on the floor with close
supervision and hands-on support but was unable to pull to stand
or walk (even with use of assistive technology). She used a manual
wheelchair throughout the day for her seating and positing needs
but required adult assistance for propulsion. She vocalized often,
but did not say words. Child A received services related to lan-
guage, fine and gross motor, and cognitive skills.

Child B was an African-American boy (age = 33 months old).
His primary diagnosis was developmental delay with secondary
diagnoses of mild hearing loss in the left ear and epilepsy (type:
electrical status epilepticus during sleep). Similar to Child A, he
responded to cause-and-effect toys and had the ability to catego-
rize objects and responded to the people with whom he interacted
with on a regular basis. He also had the ability to respond to and
follow instructions, although there were demonstrated behavio-
ral issues related to self-regulation. He was able to independently
sit, stand, and walk without assistance. However, his movements
were ataxic, and he usually required physical and/or verbal
prompts and assistance to initiate movements. He vocalized often
but said few words - generally names of people or objects. Child
B received services related to language and gross motor skills.

Child C was an Asian boy (age = 4.1 years old). His medical
history includes diagnoses of ventricular septal defect, bilateral
clubfeet, and bilateral peroneal neuropathy. At 44 months of age,
he underwent surgery to treat a tethered spinal cord. He wore
solid bilateral ankle foot orthoses and used forearm crutches for
mobility. He walked without assistance using forearm crutches
over a variety of surfaces — hallway, grass, mulch, inclines, and
declines. He received physical therapy services twice weekly,
and his family received consultation once per month per his
individualized education plan. The focus of physical therapy was
to improve trunk, upper extremity, and lower extremity strength
within the context of promoting function and participation
within life situations. Child C did not receive services related to
language, fine motor, or cognitive skills.

Procedure

The study procedure for the current study is reported in detail
elsewhere (3). Approval from the university Institutional Review
Board and written parent/guardian consent was obtained prior to
data collection. In brief overview, children were video recorded
while attending a university-based early learning center. Each
child was video recorded for 20 min while engaged in routine
activities in the classroom, gymnasium, and playground (i.e.,
60 min total). The three disabled children were recorded for an
extended time of 60 min per context. Physical activity and social
interactions were assessed via video analysis and direct observa-
tion measures.

Observational behavioral coding was conducted by an
experienced coding team, with an 85% intra- and inter-rater
agreement established for 10% of recordings a priori using the
ratio of [agreements/(agreements + disagreements) X 100] to

establish a percentage of agreement. A 15-s momentary time
sampling method was used to code the occurrence of locomotion,
peer interaction, and social mobility. This method includes a 5-s
observation period and 10-s record period that results in four
observations per minute. Each non-disabled child had approxi-
mately 240 total behavioral observations evenly divided between
the classroom, gymnasium, and playground. Each disabled child
had approximately 720 total behavioral observations evenly
divided between the classroom, gymnasium, and playground.

Behavioral Assessment

Assessment of Locomotion

The observed system for recording physical activity in children-
preschool version (18) was used to assess children’s physical
activity intensity level. Intensity categories included stationary/
motionless, stationary with trunk and limb movement, slow-easy,
moderate, and fast movement. Locomotion was defined as three
steps, or the equivalent, in any direction using any modality
(walking, crawling, or running), at any intensity level (slow,
moderate, or fast).

Assessment of Social Interaction

The Howes Peer Play Scale (19) was used to assess play behaviors
including solitary play, parallel play, peer interaction, and teacher
interaction (verbal or physical). Parallel play occurred when a
child is within close proximity (<3 feet) to a peer or teacher but
is not directly interacting. Peer interaction includes direct verbal
and/or physical interaction that is initiated by or directed toward
the key child by a peer.

Assessment of Social Mobility

Social mobility was defined as the simultaneous co-occurrence
of self-directed locomotion and direct peer interaction, and
operationalized as percent of assessment time observed.

Planned Data Analysis

It was expected that data would violate the underlying assump-
tions of normality and homogeneity given developmental
variability within this age group, the small sample size, and
our ordinal outcome variable (percent time spent in social
mobility). Thus, a planned non-parametric statistical approach
is described below and was conducted using SPSS (version 22,
2013). Statistical methods are not presently available to compare
individuals to the group; therefore, visual analysis was used to
compare non-disabled and disabled children. This approach
offers valuable insight into real-world experiences of observed
behaviors between non-disabled and disabled children in their
natural settings (3).

Our planned analysis to examine social mobility across
contexts and age groups (aim 1) was threefold. First, Spearman’s
correlations (rho) were calculated to examine the association
between age in years and social mobility, independent of context.
Significant correlations between age in years and social mobility
supported subsequent analyses conducted with data stratified
by age. Second, a Friedman’s analysis of variance by ranks test
was conducted to examine group differences in social mobility
rankings across contexts and within stratified age groups. Post hoc
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comparisons were calculated (Pairwise Wilcoxon sum rank tests).
Third, a Spearman’s correlation (rho) was calculated to examine
the association between individual social mobility rankings across
contexts relative to age-similar peers. The strength of the correla-
tion coeflicients were interpreted based on Cohen’s d guidelines
(small = r > 0.10; moderate = r > 0.30; and strong = r > 0.50)
(20). Visual analysis of the three disabled children allowed for
comparison to non-disabled children across contexts and age
groups (aim 2).

RESULTS

The Shapiro-Wilks test indicated that the data significantly
deviated from a normal distribution for all contexts (classroom:
W = 0.80, p < 0.001; gymnasium: W = 0.80, p < 0.001; play-
ground: W = 0.82, p < 0.0001). The normality assumption was
also violated when tested within specific age sub-groups. The
Levene’s statistic indicated that the variance of the data for each
context was significantly heterogeneous (classroom: W = 0.80,
p < 0.001; gymnasium: W = 0.80, p < 0.001; playground:

TABLE 1 | Social mobility (% time) group means, SD, SE, mean rank, and
results of Friedman’s Rank Test contexts by age.

Age Context N Mean Mean rank
Mean SD SE

1 Classroom 10 1.1 08 03 1.5
Gymnasium 10 3.3 24 0.8 2.3
Playground 10 2.7 26 0.8 2.2

¥%(2) = 3.80, ® = 0.19,
p=0.15

2 Classroom iR 3.3 33 1.0 1.4
Gymnasium 1 6.7 39 1.2 2.3
Playground 11 6.0 45 1.4 2.3

¥2(2) =5.90, ® = 0.27,
p =0.05

3 Classroom 9 1.0 0.8 03 1.3
Gymnasium 9 122 9.0 3.0 2.4
Playground 9 8.0 74 25 2.3

Y¥2)=7.37, = 0.41,
p = 0.03*

4 Classroom 13 2.8 27 07 1.38
Gymnasium 13 129 9.6 27 2.23
Playground 183 180 118 34 2.38

¥2(2) =7.84, »=0.30
p =0.02*

5 Classroom 12 2.5 19 06 1.25
Gymnasium 12 243 203 59 2.25
Playground 12 287 157 45 2.50

¥3(2) = 10.50, ® = 0.44,
p <0.01*

Total Classroom 55 2.2 23 03 14
Gymnasium 55 123 132 1.8 2.3
Playground 55 112 123 1.7 2.3

x%(2) = 34.065, w = 0.310,
p < 0.001*

Not inclusive of disabled children, mean rank based on % time of individual children
within given age group (Friedman’s Rank Sum Test).
*Significant at an a priori alpha = 0.05.

W =0.82, p < 0.001). As anticipated, a non-parametric approach
with stratified age groups and exclusion of disabled children from
group analysis was required to address our specific aims.

On average, children spent the greatest percentage of time in
social mobility within the gymnasium (M = 11.8%; SD = 13.2%),
compared to the playground (M = 10.8%; SD = 12.3%) and the
classroom (M = 2.2%; SD = 2.3%). Similar trends were observed
when stratified by age (Table 1; Figure 1). This indicates that the
average time spent engaged in social mobility varies by context,
regardless of children’s age.

A significant rank order Spearman’s rho correlation between
age and social mobility was observed within the gymnasium
[r, (54) = 0.48, p < 0.001] and the playground [r, (54) = 0.55,
p < 0.001]. A non-significant Spearman’s rho correlation was
observed within the classroom [r, (54) = 0.22, p > 0.05]. This
indicates that significant, moderate to strong relationships exist
between age and social mobility in the gymnasium and the play-
ground. Therefore, subsequent analyses were conducted using
age-stratified groups.

A Friedman’s analysis of variance by ranks test revealed a sig-
nificant difference in rankings of children’s social mobility across
contexts for age groups 3, 4 and 5 years [3-year olds: X? (2) =7.37,
o = 0.41, p < 0.05; 4-year olds: X* (2) = 7.84, ® = 0.30, p < 0.05;
5-year olds: X? (2) = 10.50, ® = 0.44, p < 0.01] (Figure 1). Mean
rankings of 1- and 2-year olds did not differ across contexts
(Figure 1). This indicates that older children (3- to 5-year olds)
differ across context in the percentage of time spent engaged in
social mobility, whereas younger children (1- and 2-year olds)
tend to be similar in social mobility regardless of context.

Post hoc Pairwise Wilcoxon Sum Rank tests were conducted to
examine specific differences in social mobility between contexts
for older age groups 3- to 5-year olds. Our analysis revealed that
social mobility in the classroom was significantly lower than in
both the gymnasium and on the playground for all older children
(see Table 2). Social mobility did not significantly differ between
the playground and the gymnasium for any of the older age
groups (see Table 2). This indicates that, among older children,

SAgel
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X Child A
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FIGURE 1 | Comparison of mean social mobility (% time) across 1- to
5-year-old age groups and contexts (classroom, gymnasium, and
playground) and in relation to individual disabled children (Child A, B,
and C).
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TABLE 2 | Wilcoxon pairwise comparisons.

Age Gymnasium vs. Playground vs. Playground vs.
classroom classroom gymnasium
3 Z= -2497,p=0.013" Z=-2.547,p=0.011* Z =-0.866,
p =0.386
4 Z=-2.760, p =0.006" Z=-2.830, p=0.005" Z=0.00,p=1.00
5 Z=-2.824,p=0.005" Z=-2.903, p=0.004* Z=-0.078,
p =0.937

*Significant at an a priori alpha = 0.05.

social mobility engagement is similar within the gymnasium and
playground, with the percent of time in social mobility in both
these contexts being significantly greater than in the classroom.

The individual data points for social mobility of the three
disabled children were plotted against the mean for each age
group of typically developing peers (Figure 1). Visual analysis
of this graph revealed a disparity in social mobility, regardless of
context, relative to age-similar non-disabled children. However,
the disabled children (aged 2-4 years) displayed trends in their
variability of social mobility across contexts similar to younger
peers. In other words, the individual disabled children did not
differ in their time spent in social mobility between contexts, a
trend consistent with 1- and 2-year-old non-disabled children
(Figure 1). Of concern, increased social mobility in the gymna-
sium and on the playground was not observed for the 4-year old
with a disability, as would be expected based on trends observed
for age-similar peers. This indicates that disabled children may
experience increasing gaps in social mobility compared to non-
disabled children as they age.

DISCUSSION

The present study describes the differences in children’s social
mobility: (1) across contexts by age and (2) between non-disabled
and disabled children. Our analysis indicated that the average
social mobility within each context significantly differed by age.
Older children spent a greater percent of time engaged in social
mobility compared to younger peers. These results are consistent
with our primary hypothesis. Additionally, younger and older
children differed in the variability of social mobility across con-
texts. Among younger children, the time spent in social mobility
was comparable in the classroom, gymnasium, and playground,
whereas older children spent significantly more time engaged in
social mobility within the gymnasium and playground than in
the classroom. In support of our second hypothesis, disabled chil-
dren engaged in less social mobility compared to non-disabled
children within all contexts, with evidence that this gap increases
with age.

The variability of social mobility for older, but not younger
children, across contexts is consistent with expected develop-
mental trajectories in the motor and social domains. On aver-
age, the onset of self-directed locomotion occurs between 10
and 14 months of age for non-disabled children (21). Children
continue to advance in several skills within the motor domain
across early childhood. Advancements from basic to more
advanced cognitive and language skills similarly emerge during

early childhood (17, 22). Children simultaneously advance in
the quality of their self-directed movement from one place
to another, their use of this self-directed locomotion for more
advanced social interactions, and in maturity of their language
and social skills (23). This transition is also reflected in the shift
from primarily engaging in parallel play - individual play in the
presence of a peer without direct interaction - that is observed
among young toddlers, to interactive peer play during preschool
years (3). However, comparable social mobility in the classroom
between 3- and 5-year olds suggests that developmental trajecto-
ries accounts only partially for this behavior.

The observed differences across contexts for older children
align with the dynamic systems and grounded cognition frame-
works. Children are expected to interact dynamically with, and
be influenced by contextual and intra- and interpersonal fac-
tors. For the observed children, the physical space dimensions,
tasks provided, and teacher expectations in the classroom likely
contributed to the reduced social mobility. Alternatively, the
gymnasium and the playground share environmental similari-
ties in terms of physical space to run and play, the presence of
developmentally appropriate equipment and structures, and the
opportunity to engage in tasks involving greater physical activity
and verbal interaction. There also tend to be more open play and
encouragement for peer interaction within these activity settings.
There is a need to identify the key aspects of the environment that
facilitate and hinder physical activity and social interactions to
further support the development of social mobility as children
age. Our results indicate the need to also consider characteristics
unique to each age group in future discussions on this topic.

Atan individual level, children who demonstrate high levels of
social mobility are likely to move and engage more across all con-
texts. Disabled children, however, may engage in these behaviors
less than their non-disabled peers, regardless of context. There is
also an evident shift in social mobility behaviors relative to age,
with younger children demonstrating less social mobility than
older children. Thus, the gap between non-disabled and disabled
children may continue to widen in early childhood as the norma-
tive bar is raised, and as physical play environments incorporate
more complex and potentially inaccessible activities.

Limitations and Future Research

There are limitations of the current study. This study used a
cross-sectional research design. This is an important first step in
describing social mobility behaviors of children, yet only provides
a snapshot in time regarding the individual and group differences
of the social mobility behaviors of children. Future research may
include the use of a longitudinal research design that will allow
for the observation of the emergence and developmental trends
of social mobility. Also, we did not formally assess cognition
for the children in this study, so it is not clear if/how cognition
impacted children’s social mobility. It is possible that children
with differing cognitive abilities may engage differently in social
mobility. Future research can address this question by including
a larger sample size of children with a variety of cognitive and
physical abilities to determine how these abilities may influence
the children’s engagement in social mobility. Another limitation
is the low sample size (n = 3) of disabled children. It is important

Frontiers in Public Health | www.frontiersin.org

September 2016 | Volume 4 | Article 204


http://www.frontiersin.org/Public_Health
http://www.frontiersin.org
http://www.frontiersin.org/Public_Health/archive

Logan et al.

Social Mobility in Childhood Contexts

to acknowledge the heterogeneity inherent in the wide range of
disabilities of disabled children that were included in the current
study. Results should be interpreted cautiously and without gen-
eralization to larger populations. It is difficult to conduct studies
with a large sample size of disabled children in real-world settings
such as early childcare centers. Further, fully inclusive practices
are not well established in a majority of early childcare settings,
therefore. curriculum design, teacher training and education, and
environmental design may also be factors that influence social
mobility for disabled children in particular (24-26). Future
research may continue to examine the role of the environment,
such as accessibility of play structures and toys, as well as the
role of early childcare professionals to facilitate social mobility
opportunities for disabled children.

CONCLUSION

In the original work of Logan et al. (3), co-occurrences of
specific physical activity types and levels were reported with
play behaviors, including parallel play, peer and teacher inter-
actions. The current work reports the specific and time-locked
co-occurrence of children’s simultaneous engagement in self-
directed locomotion and direct peer interaction. Results of the
current study extend the findings of Logan et al. (3) by providing
a better understanding of how locomotion specifically facilitates
peer interaction, rather than play behaviors at a broad level.
The findings from this study suggest that children’s individual
social mobility differs by context. Specifically, a child’s social
mobility level in the classroom is distinctly different from their
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Self-regulatory skills are broadly defined as the ability to manage emotions, focus
attention, and inhibit some behaviors while activating others in accordance with social
expectations and are an established indicator of academic success. Growing evidence
links motor skills and physical activity to self-regulation. This study examined the efficacy
of a motor skills intervention (i.e., the Children’s Health Activity Motor Program, CHAMP)
that is theoretically grounded in Achievement Goal Theory on motor skill performance
and self-regulation in Head Start preschoolers. A sample of 113 Head Start preschoolers
(Mage = 51.91 + 6.5 months; 49.5% males) were randomly assigned to a treatment
(n = 68) or control (n = 45) program. CHAMP participants engaged in 15, 40-min ses-
sions of a mastery climate intervention that focused on the development of motor skills
over 5 weeks while control participants engaged in their normal outdoor recess period.
The Delay of Gratification Snack Task was used to measure self-regulation and the Test
of Gross Motor Development-2nd Edition was used to assess motor skills. All measures
were assessed prior to and following the intervention. Linear mixed models were fit for
both self-regulation and motor skills. Results revealed a significant time x treatment inter-
action (p < 0.001). In regard to motor skills, post hoc comparisons found that all children
improved their motor skills (p < 0.05), but the CHAMP group improved significantly more
than the control group (p < 0.001). Children in CHAMP maintained their self-regulation
scores across time, while children in the control group scored significantly lower than
the CHAMP group at the posttest (p < 0.05). CHAMP is a mastery climate movement
program that enhance skills associated with healthy development in children (i.e., motor
skills and self-regulation). This efficacy trial provided evidence that CHAMP helped main-
tain delay of gratification in preschool age children and significantly improved motor skills
while participating in outdoor recess was not effective. CHAMP could help contribute
to children’s learning-related skills and physical development and subsequently to their
academic success.
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INTRODUCTION

Head Start is the largest federally sponsored early childhood
education program in the United States and historically was
developed to reduce socioeconomic disparities in school
readiness (1). Currently, the percentage of children living in
poverty has increased in the United States (2), and conditions
associated with living in poverty (e.g., lack of desirable housing,
family stress, and exposure to community violence) significantly
contribute to poor school adjustment (3). Statistics also suggest
that a growing percentage of American children, mainly those
from families living in poverty, enter kindergarten lacking the
skills (e.g., low self-regulatory skills) necessary for school suc-
cess (4). These children are unprepared for the behavioral and
learning demands of the classroom, and often experience poor
academic outcomes that contribute to grade retention, early
school dropout, and conflictual relationships with peers and
teachers (5). Educational programs or interventions that target
specific competencies, like self-regulatory skills, could positively
influence school readiness outcomes in preschoolers (6). There
is a need to support high-quality early childhood experiences or
interventions that could contribute to school readiness, especially
for children in low-income families (7).

Although self-regulation appears to be critical in predicting
a range of outcomes, research in this area has been somewhat
constrained by inconsistencies in how self-regulation has been
defined. In general, self-regulation refers to the voluntary control
of attentional, emotional, and behavioral impulses in accordance
with a long-term goal (8, 9). Specifically, self-regulation measures
a child’s ability to sustain his/her concentration and behavioral
control while engaging in challenging tasks. More recently,
self-regulation has been described as two distinct but related pro-
cesses, including cognitive skills that facilitate working memory,
response inhibition, planning, and attention shifting (i.e., execu-
tive functions) and behavioral skills that predispose individuals to
more impulsive and immediately rewarding behaviors, including
reactive under-control, sensation seeking, and delay of gratifica-
tion (10). There is also some evidence to suggest that while young
children possess all of these cognitive and behavioral skills, the
skills act in a unified manner during early childhood and do not
differentiate into distinct processes until later in childhood (11).
Regardless of the exact definition used, self-regulation involves
weighing a more appropriate response that typically aligns with
an individual’s long-term goals against a more gratifying response
that provides immediate satisfaction (12). Self-regulation has
been shown to predict better school outcomes in preschool and
elementary school (13), secondary school (14), and college (15).
There is also a growing body of work linking self-regulation in
childhood with health behaviors and health outcomes later in life
(16-19). Evidence supports that children growing up in poverty
and ethnic minority children, typically exhibit lower inhibitory
control and delayed gratification along with increased problems
associated with attention and working memory (20, 21). Thus,
efforts to support the development of self-regulation skills for
these children are particularly critical.

Self-regulatory skills develop rapidly between the ages of 2
and 5 years, as children enter preschool settings (22). Teachers

consistently report that children are not entering kindergarten
with the basic social-emotional skills needed to learn (4). As a
result, efforts to design and test theoretically driven classroom-
or curriculum-based programs that enhance these skills have
increased dramatically in the past decade. The Chicago School
Readiness Project (CSRP) targeted Head Start teachers’ classroom
management behaviors and was effective in improving atten-
tion, impulse control, and executive function of preschoolers.
Improvements were associated with better kindergarten readi-
ness skills, including improved reading and mathematic skills as
well as reduced behavior problems (6, 23). Programs that target
self-regulation skills have also been found to lead to better health
outcomes including weight loss maintenance (24) and healthier
food choices (25) among youth.

Although there is evidence supporting the notion that self-
regulation can be improved through interventions, very little
research has examined this from a movement perspective. The
body and brain work harmoniously together to understand and
interpret the world around us, and the preschool years represent
a period of rapid growth and development in both cognitive and
motor skills. A recent systematic review found a weak-to-strong
relationship between processes associated with self-regulation
(i.e., cognitive skills) and motor skills in pediatric populations
(26). Diamond (27) also concluded that preschoolers’ motor and
cognitive skills are related in early learning and development.
For instance, Becker et al. (28) found that young children’s fine
motor skills were related to executive function (e.g., inhibitory
control and working memory) and behavioral self-regulation
(e.g., Head-Toes-Knees—Shoulders task). This finding supports
a connection between motor skills and self-regulation that pro-
vides a strong rationale for using movement-based interventions
to positively change self-regulation.

Lakes and Hoyt (29) found that compared to traditional
Physical Education, a Tae Kwon Do approach lead to better
self-regulation outcomes (working memory and inhibitory con-
trol) in elementary students. Palmer and colleagues (30) found
that compared to a 30-min sedentary activity, an acute 30-min
movement and physical activity-based intervention resulted in
preschoolers demonstrating better sustained attention. These
findings are promising and support that at least some aspects
of self-regulation are malleable and can be enhanced through
movement-based interventions.

This efficacy trial investigated the effect of an mastery
climate motor skill intervention, the Children’s Health Activity
Motor Program (CHAMP), on motor skill performance and
self-regulation in Head Start preschoolers. We had two research
questions: (a) does participation in CHAMP lead to greater
gains in preschoolers’ motor skills? and (b) does participation in
CHAMP lead to improvements or maintenance in preschoolers’
self-regulation? Based on research documenting the effectiveness
of mastery climate motor skill interventions in children (31-33),
we hypothesized that children in CHAMP would demonstrate
significantly greater gains in motor skills over preschoolers in
the control group. In regard to the second research question, we
expected that children in CHAMP would exhibit improvements
or maintenance in self-regulation over preschoolers in the control
group. This hypothesis is based on research documenting the
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effectiveness of broader interventions that target self-regulation
in children (34-36).

MATERIALS AND METHODS
Participants and Settings

All participants were from a single Head Start center in the south-
eastern United States (N =113, 45 girls, Mg = 52.4 + 5.2 months;
80.5% African-American, 8.8% Caucasian American, 7.2%
Hispanic, and 3.5% other). Children were divided into two groups:
control/no treatment (n =45, 18 girls, Mg = 51.6 & 5.2 months) or
an intervention group (n = 68, 27 girls, Mg = 52.4 + 5.2 months).
All children completed the motor skills assessment, and only a
subsample completed the delay of gratification task (n = 65, 26
girls, Mg = 52.4 + 5.3 months; 20 control, 45 treatment).

Motor Skills

Motor skills were assessed with the Test of Gross Motor
Development-2nd Edition [TGMD-2; (37)]. The TGMD-2 is a
criterion- and norm-referenced standardized assessment used to
measure fundamental motor skills in children aged 3-10 years
old. The TGMD-2 assesses two broad categories of motor skills:
locomotor skills - ability to propel the body through space and
object control skills — ability to propel or manipulate objects
with the hands and feet. The six locomotor skills assessed are
run, jump, leap, hop, gallop, and slide; the six object control
skills are throw, strike off a tee, catch, kick, roll, and dribble. For
each skill, three to five performance skill criteria are measured.
For example, one performance criterion for running was that
“arms move in opposition to legs, elbows bent” A “1” is awarded
if the performance criteria is successfully completed, and a “0”
is awarded it the performance criteria is not successfully com-
pleted. The highest total raw score a child can receive is a 96 (i.e.,
a maximum of 48 for both the locomotor and object control
skill components). A higher score represents higher motor skill
performance, whereas lower score indicates the absence of criti-
cal elements (i.e., lower motor skill performance). When testing,
children are given a visual demonstration of a skill execution that
includes all skill criteria followed by one practice trial and two test
trials for each skill. All TGMD-2 test trials were video recorded
and later coded by a single coder blind to the study. The coder
had previously established inter-rater reliability of 97%. Mean
test-retest reliability coeflicients for the TGMD-2 subscales are
0.96 (locomotor) and 0.97 (object control).

Self-Regulation

The delay of gratification snack task of the Preschool Self-
Regulation Assessment was used to measure self-regulation
(38). Delay of gratification is resisting a smaller more immediate
reward in order to receive a larger reward later and is related
to patience, impulse control, self-control, and willpower. For
the delay of gratification snack task, children are instructed to
keep their hands flat on the table. The researcher places a single
snack object (i.e., goldfish cracker) under a clear cup in front
of the child. The child is instructed to wait for the researcher’s

cue before picking up the snack and placing it in another cup
to save for later. This task is repeated four times using different
delay periods - 10, 20, 30, and 15 s. Each time the child is given
a numerical score based on their behaviors during the delay
period: eats treat (1), touches treat (2), touches cup/timer (3), and
waits for researcher’s cue before touching the snack (4). Snack
task score ranges from 1 to 4, with higher score denoting better
delaying capacity. The average scale score across all four delay
periods was used in the final analyses.

Children’s Health Activity Motor Program
CHAMP is a mastery focused, evidence-based intervention that
enhances motor skills (31-33), perceived physical competence
(33, 39), and physical activity (40). CHAMP is grounded in
Achievement Goal Theory (41-45) and adheres to the TARGET
structures [task, authority, recognition, grouping, evaluation,
and time; (41, 46), Table 1]. Achievement Goal Theory refers
to our beliefs, attributions, and affect that contribute to our
behaviors and represents the way individuals approach, engage,
and respond to educational- and classroom-based activities (41,
43). Achievement goals are either mastery-(task-) or performance-
(ego-)oriented (41, 44). Mastery learners are driven to learn and
develop new skills, try to understand their work, improve their
level of competence, and achieve a sense of mastery based on
self-referenced standards. Performance learners focus their abili-
ties and sense of self-worth on doing better than others, public
recognition, surpassing normative-based standards, and achiev-
ing success with little effort.

In a learning environment, achievement goals create an
instructional climate (environment) that results in cognitive pro-
cesses having “cognitive, affective, and behavioral consequences”
[Ref. (47), p. 11]. Mastery-goal classrooms are associated with
positive educational and achievement outcomes, like more effort
contributes to success (48, 49); intrinsic interest and time on
learning activities (50-52); positive attitudes toward learning
(48, 51); and persistence in the face of difficulty (47). Mastery
climates contribute to active engagement in the classroom that is
characterized by the application of effective learning and problem
solving strategies that could potentially enhance self-regulation.
Self-regulation involves a child’s ability to self-monitor and self-
correct their actions in behavior, motivation, and cognition (53).
Thus, it is possible that self-regulation could be enhanced when
children engage in mastery-oriented climates. These climates
allow individuals to make their own decisions relating to learning
tasks, to create goals and strategies, and to implement actions to
meet goals within a learning context while managing their emo-
tions, focusing their attention, and planning their actions.

CHAMP uses as mastery climate approach to provide children
the opportunity to navigate a developmentally appropriate move-
ment environment (32, 33, 41, 42). CHAMP is an evidence-based
program that draws on effective instructional pedagogies from the
physical education literature and principles that focus on critical
elements and cue words of motor skills, effective modeling and
demonstration, continuous and appropriate feedback, and repeti-
tive cycling of motor skills and tasks. Newell’s constraints model
is used to appropriately scaffold motor skills to promote motor
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TABLE 1 | Description of TARGET structures and CHAMP application.

TARGET description CHAMP alignment to TARGET structures

CHAMP link to self-regulation

Task: focuses on the o
presentation of the learning
activities and tasks

and interests of the learner

Authority: focuses on the
interaction of the children and
teacher within the learning
environment with special
consideration in classroom
decision making

Recognition: focuses
on informal and formal o
rewards, incentives, and praise o
that are used and distributed

by teachers to facilitate

motivation

Avoid social comparison

not from outperforming others

Grouping: focuses on o
grouping patterns
the environment

A “slanted rope effect” is used to provide variety of o
tasks that range in level of difficulty to meet the skill
level and ability of the learner along with their needs

Authority or the “decision-making process” is
fostered by allowing children to actively participate
in choices and decisions that relate to learning

Recognize individual progress and improvement
Recognition is private, the child’s sense of pride and
satisfaction is derived from doing his/her best and

Children are not grouped, but will be given the
opportunity to move freely and independently within

Allow the formation of heterogeneous cooperative
groups that foster peer interaction (i.e., groups

Learners self-select from a range of movement task and activities that
vary in difficulty (low, moderate, and hard) (SR skills = create goals
and strategies, implement actions, plan actions and make decisions,
self-manage behavior, self-monitor behavior, self-correct behavior)

e | earners are intrinsically driven to actively engage in environments
that give them the opportunity to make decisions

Learners have to self-manage and continually self-monitor their
behaviors (SR skills = create goals and strategies, plan actions and
make decisions, self-monitor behavior, self-correct behaviors, manage
emotions, understand and appropriately navigate social environments)

e | earners are encouraged to self-evaluate their own performance
(SR skills = self-monitor behaviors, self-reflection of progress)

* | earners self-select the people they engage with giving them the
ability to self-govern their learning experience (SR skills = plan actions
and make decisions, self-monitor behavior, self-correct behaviors,
manage emotions, understand and appropriately navigate social
environments, collaborative efforts)

form and break up based on the individual desires

of the child)

Evaluation: focuses on
methods that are used to
assess, monitor, judge,
and measure children’s
behavior and learning o

Involve children in self-evaluation
Make evaluation private and meaningful

Time: focuses on the workload, .
pace of instruction, and
time allotment for children to
complete learning activities and .
assignments

tailored to the needs for the child
Individualize instruction

vary pace of learning)

Evaluation and feedback are based on individual
progress and improvement along with the process
of learning movement rather than the product

Teacher facilitates a learning experience that is

® |earners are encourage to self-evaluate their own performance
(SR skills = working memory, self-monitor behaviors, self-reflection of
progress, manage emotions, inhibition)

Child is allowed to self-direct their own learning (SR skills = plan
actions and make decisions, self-monitor behavior, self-correct
behaviors, manage emotions)

No set time allocated (e.g., schedule flexibility and

skill acquisition (54). CHAMP targets children’s intrinsic moti-
vation and persistence. Three theoretical tenets of Achievement
Goal Theory are crucial to CHAMP: (a) the relationship between
effort and personal progress, (b) learners’ self-selection of tasks,
and (c) the environmental climate [Ref. (41, 42, 46); see Table 1
for a more detailed description of the alignment of these tenets
with the TARGET structures, Ref. (55)].

CHAMP was implemented by two trained instructors in
motor development - one Ph.D. researcher with 10 years of expe-
rience with implementing high-autonomy movement programs
in pre- and elementary school settings and one Ph.D. student
with 2 years of experience. Each session was 40 min in duration
and consisted of (a) 2-min warm up designed to increase the
heart and respiration rate, (b) 3-4 min of introductory activi-
ties where the motor skills were demonstrated, modeled, and
the critical elements/cue words were instructed to the learners,
(c) 20-25 min of motor skill engagement that adheres to the
TARGET structures, (d) 5-7 min a large group activity that
focused on reinforcing motor skills and increasing heart rate,
and (e) 2-3 min of a closure activity that reinforced the critical
elements and cue words of the motor tasks. For a more detailed
description of the CHAMP intervention, refer to Ref. (31-33, 40).

Procedures

Prior to the start of data collection, all experimental pro-
cedures were approved by the Office of Human Research
Compliance Committee for Institutional Review Boards (IRBs)
for the Protection of Human Subjects in Research — Social and
Behavioral Research section. Parental consent was first obtained
on all children, which was followed by child assent. Children were
then randomly assigned to either a CHAMP treatment or control
(outdoor/free-play recess) condition. Children in the CHAMP
group replaced their outdoor recess with CHAMP 3 days/week
for 5 weeks, and children in the control group did not make any
changes in their daily routine. The control condition was the
preschool’s typical movement program (i.e., outdoor/free-play
recess) and was implemented according to the existing proce-
dures within the preschool center. The center’s outdoor program
consist of outdoor free-play activity on a large playground area
with a variety of play structures (e.g., swings, slides, and ladders)
that promote gross movement and activity in preschoolers.
All movement sessions were 40 min in duration. The total dose
of the CHAMP intervention was 15, 40-min sessions = 600 min.
All children completed the delay gratification snack task and
TGMD-2 prior to the start (pre) and after (post) the intervention.
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Statistical Analyses

Descriptive statistics (means and SDs) were obtained for delay of
gratification and motor skills in both treatment groups. To miti-
gate potential statistical errors due to differences in sample sizes,
main effects of time and treatment and potential time X treat-
ment interactions were explored using linear mixed models.
Separate linear mixed models were fit to determine changes in
delay of gratification snack task and motor skills. Because of
the autonomy supportive nature of the CHAMP intervention,
the original model included only total TGMD-2 raw scores and
secondary models were conducted for both locomotor and object
control skill raw scores. Significant main effects and interactions
were explored using post hoc paired or independent samples
t-tests. All analyses were conducted in SPSS v.22. Alpha levels
were set to 0.05 a priori.

RESULTS
Motor Skills

Pre- and post-motor skills assessments were measured on 113
children (68 CHAMP and 45 control). See Table 2 for full
descriptive statistics.

Main Effects

The linear mixed model fit for total TGMD-2 scores revealed a
significant main effect of time [F111) = 278.34, p < 0.001] and
treatment [Fi) = 55.45, p < 0.001] as well as a significant
time X treatment interaction [Fqi = 129.35, p < 0.001; see
Figure 1]. The secondary analysis for locomotor and object
control skills found similar main effects of time [F,1108 = 245.22,
p < 0.001 and F 7 = 249.14, p < 0.001, respectively], treat-
ment [F(1,111,3) = 58.52, p < 0.001 and F(1,111.5) = 40.1, p < 0.001,
respectively], and time X treatment interaction [F(, 1108 = 145.22,
p < 0.001 and Fun = 81.58, p < 0.001, respectively; see
Figure 1]. Independent ¢-tests were used to explore simple effects
of treatment, and paired sample t-tests were used to explore
simple effects of time.

Simple Effects

Treatment

There were no significant between group differences at pretest
in regard to total TGMD-2 scores [17.00 + 9.87 vs. 17.69 + 9.78,

tay = —0.37, p = 0.72], locomotor scores [8.20 + 5.56 vs.
8.71 + 5.38, taiy = —0.36, p = 0.72], or object control scores
[8.68 & 5.64 vs. 8.98 + 5.58, taiy = —0.30, p = 0.77]. At post-

test, the treatment group had significantly higher total scores

[25.01 + 16.48 vs. 60.19 + 19.69, 11 = 9.90, p < 0.001, d = 1.94],
locomotor scores [10.93 + 6.62 vs. 29.12 + 10.07, tai0) = 10.58,
p <0.001, d = 2.13], and object control scores [14.68 + 10.32 vs.
31.07 £ 10.27, tany = 8.23, p < 0.001, d = 1.59].

Time

The control group exhibited significant improvements from pre-
to posttest in total TGMD-2 scores [17.00 + 9.87 t0 25.01 + 16.48,
tuy = 3.35, p < 0.01, d = 0.61], locomotor [8.20 + 5.56 to
10.93 + 6.62, tus) = 2.55, p < 0.05, d = 0.45], and object con-
trol skills [8.68 + 5.64 to 14.68 + 10.32, tus = 4.06, p < 0.001,
d = 0.75]. The CHAMP group also showed significant improve-
ments from pre- to posttest in total TGMD-2 scores [17.69 +9.78
to 60.19 + 19.69, te; = 22.55, p < 0.001, d = 2.88], locomotor
[8.71 + 5.38 t0 29.12 + 10.07, t; = 21.17, p < 0.001, d = 2.64],
and object control skills scores [8.98 + 5.58 to 31.07 + 10.27,
ten = 20.59, p < 0.001, d = 2.79].

Total Change

To determine total changes in motor skills across time, a change
score was calculate by subtracting the pre- from the posttest
for the total TGMD-2, locomotor, and object control scores
(see Figure 2). Independent samples t-tests were conducted
to determine if differences in motor skill changes were present
between groups (i.e., CHAMP vs. control). Results showed
that children in the control group did not improve as much as
children in the CHAMP group in total TGMD-2 [8.71 + 16.10
vs. 42.50 + 15.54, ta1y = —11.37, p < 0.001, d = 2.14], loco-
motor [2.73 + 7.10 vs. 20.41 + 7.95, ta10 = —11.98, p < 0.001,
d =2.35], and object control scores [6.00 + 9.81 to 22.09 + 8.85,
ta) = —9.01, p < 0.001, d=1.72].

Self-Regulation

A total of 45 (17 girls and 28 boys, M. = 52.4 + 5.3 months)
children in CHAMP and 20 children in the control (9 girls and
11 boys, Mg = 52.5 + 5.3 months) completed both the pre- and
posttest delay of gratification task. See Table 3 for full descriptive
statistics.

Main Effects

The linear mixed model revealed a main effect of treatment
where the control group demonstrated significantly lower delay
of gratification scores compared to the treatment group [—0.72,
tes76) = —4.03, p < 0.001]. The model also found a significant
treatment X time interaction [0.49, tesz = 2.31, p < 0.05;
see Figure 3]. The model did not find a significant main effect
of time.

TABLE 2 | Full descriptive statistics for motor skills.

CHAMP (n = 68)

Control (n = 45)

Total Locomotor Object control Total Locomotor Object control
Pre 17.69 (9.78) 8.71(5.38) 8.98 (5.58) 17.00 (9.87) 8.20 (5.56) 8.68 (5.64)
Post 60.19 (19.69) 29.12 (10.07) 31.07 (10.27) 25.01 (16.48) 10.93 (6.62) 14.68 (10.32)
Difference 42.50 (15.54) 20.41 (7.95) 22.09 (8.85) 8.71 (16.10) 2.73(7.10) 6.00 (9.81)
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FIGURE 1 | Total, locomotor, and object control skill scores across
time according to treatment group.

Simple Effects

Post hoc t-tests revealed that at the pretest there were no sig-
nificant differences between the treatment and control groups
[3.80 +0.38 vs.3.57 £ 0.66, t27.74y= —1.50, p > 0.05] but significant
differences were present at posttest [3.79 & 0.49 vs. 3.08 + 1.29,
toras) = —2.41, p < 0.05,d = 0.73].

DISCUSSION

The present study focused on the effects of a mastery climate
movement program, CHAMP that has been shown to promote
motor skills, perceived motor competence, and physical activity
in young children (31-33, 39, 40). This intervention efficacy
trial tested the treatment effects of preschoolers’ participation
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FIGURE 2 | Differences between groups in motor skills change

scores.

TABLE 3 | Full descriptive statistics for delay of gratification.

CHAMP (n = 45) Control (n = 22)

Pre 3.80 (0.38) 3.57 (0.66)
Post 3.79 (0.49) 3.08 (1.29)
4
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FIGURE 3 | Delay of gratification scores across time according to
treatment group.

in CHAMP or outdoor recess/free-play (control) on motor skill
performance and self-regulation skills. Significant treatment
effects were found for both motor skills and self-regulation
scores. Specifically, children in CHAMP demonstrated signifi-
cantly greater motor skill performance and also maintained high
self-regulation scores compared with the control.

CHAMP and Motor Skills Outcomes

Motor skills are necessary for children to independently navigate
their environment (32, 33, 56) and are the foundation for more
complex movement (57, 58). Motor skills have an essential role
in supporting positive developmental trajectories of health (58).
Despite the fact that motor skills support healthy development,
the inclusion and instruction of motor skills in early childhood
programs are often non-existent. However, findings from previ-
ous work have shown that developmentally appropriate and well-
designed movement programs are effective in promoting motor
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skills (31, 32, 59). Further evidence also supports that children
who receive no formalized instruction demonstrate no improve-
ments in these skills (31, 32, 59).

Our first hypothesis aligned with the previous literature (31, 32,
59). Specifically, we found that all children significantly improved
their motor skills across time but the greatest gains were seen in
children who completed CHAMP. CHAMP participants demon-
strated a ~42 points improvement in TGMD-2 raw scores while
control participants only exhibited an ~8 point improvement.
This is a difference of 34 points. As a reminder, the children dem-
onstrated similarly motor skills at pretest and differences were
only present following the intervention - CHAMP participants
exhibited motor skills at the 76th%tile, while the control group
was at the 10th%tile. These findings support that motor skills are
not naturally occurring behaviors but are skills that need to be
taught, practiced, and reinforced with high-quality instruction

and feedback.

CHAMP and Self-Regulation Outcomes

Self-regulatory skills are also important and aid in healthy child
development. These skills allow individuals to monitor and
control their behavior, emotions, or thoughts and alter them
based on the demands of the current situation. Research sup-
ports that these skills predict school success and achievement
(60). With self-regulation occurring during the early childhood
years, there is a need for effective intervention programs. The
theoretical foundation and implementation structure of the
CHAMP intervention aligns with both cognitive and behavioral
components of self-regulation, making it a potential avenue to
simultaneously enhance self-regulation and health outcomes in
this population.

We predicted that the CHAMP participants would exhibit
greater gains or maintenance in self-regulation over preschoolers
in the control group. The children began the intervention with
similar scores on the delay of gratification snack task, but our
findings indicate that the control group scored significantly lower
than CHAMP participants after the intervention. These findings
provide great promise as it relates to the potential use of CHAMP
to maintain self-regulation in preschoolers. In this current effi-
cacy trial, it was difficult for the preschoolers’ delay of gratifica-
tion scores to increase since they scored close to the maximum at
pretest (i.e., ~3.8 out of 4.0). However, the CHAMP participants
self-regulation (i.e., delaying capacity) was maintained across the
5-week period. The TARGET structures that were manipulated
within CHAMP to create a mastery climate appear to support
self-regulatory skills. For example, students were given authority
and responsibility to decide how they engaged in the movement
environment as it related to the task activities they chose, level of
difficulty, time allotment (time management), and grouping (peer
interaction). They also had to self-evaluate their own progress/
performance and self-manage their behavior (Table 1 provides
a detailed description of the TARGET structure and alignment
with CHAMP and self-regulation). These behaviors align with the
behavioral regulation (i.e., inhibition of an immediate, impulse
control, and inappropriate behavior) skills that are necessary to
complete the delay of gratification task.

There could be several reasons why we did not see an increase
in self-regulation scores in the current study. Lakes and Hoyt
(29) used a Tae Kwon Do treatment during physical education
to promote self-regulation in K - 5th graders and found positive
improvements in working memory and inhibitory control. The
intervention dose was a total of 1080 min (26, 45 min sessions
over 3 months) compared to the CHAMP treatment that was
600 min (15, 40-min sessions over 5 weeks). Other early child-
hood intervention studies that are not movement-based have
also seen benefits from a treatment with a larger dose (61, 62).
To the best of our knowledge, this is the first movement-based
intervention that addressed this question in preschoolers. Future
work examining the impact of movement-based interventions to
promote self-regulation outcomes is needed. The CHAMP inter-
vention appeared to be effective in maintaining self-regulation
which was a positive finding, but the sample size could have
also been another limiting factor.

Limitations and Future Research

Although the present study supports the preliminary efficacy of
a mastery-based movement program, CHAMP, on motor skill
performance and self-regulation in preschool age children,
there are some limitations. One limitation of this study was that
only one measure, delay of gratification snack task, was used to
assess self-regulation in the preschoolers. In an ideal experi-
ment, a combination of direct measures, teacher reports, and
classroom observations would be used to provide a compre-
hensive understanding of children’s self-regulation skills. Due
to the fact that this was an efficacy trial, it was not feasible but
future work should incorporate a board range of assessments.
Additionally, various constraints within the preschool schedule
(e.g., field trip, weather closures, and delays), we were unable to
conduct pretest delay of gratification assessments on all of the
children which contributed to the smaller sample size. This was
beyond our control and a limitation of the efficacy trial.

One may argue that an outdoor recess (free-play) is not a
true control. But, it is quite difficult to withhold the standard
practice in an early childhood programs when the intervention
is a movement program. There is a vast amount of evidence
from the motor development literature that clearly establishes
the use of outdoor recess (free-play) as control group for
intervention studies due to the fact that children in these
groups see no improvements in this motor skills (31, 32, 59),
physical competence (33, 39), or physical activity participa-
tion (40). In this efficacy trial, the control participants (i.e.,
outdoor recess/free-play) demonstrated a significant decline
in self-regulation when everything in their preschool day was
held consistent to their CHAMP counterparts. Therefore, we
assume that the mastery climate, CHAMP intervention was
a determining factoring that positively affected the children’s
delayed of gratification.

Future studies should also consider other aspects of the inter-
ventions that could also affect children’s self-regulation. For this
efficacy trial, no data were assessed on the classroom and home
environment. Information regarding the classroom teachers,
classroom environment, parenting style, and home environment
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would have been useful, since these factors have a significance
influence on the development of children’s self-regulation (63).

Practical Implications and Conclusions
There is a growing priority to promote motor skill competence in
children as it contributes to positive health trajectories (57, 58).
CHAMP delivers a high-quality movement program in a mastery
climate environment. CHAMP is an evidence-based intervention
that enhances motor skills, perceived motor competence, and
physical activity in children (31-33, 39, 40). This efficacy trial
provides evidence that CHAMP also aids in maintaining a key
competency that is associated with school readiness outcomes in
preschoolers’ (i.e., delay of gratification). The present study has
the potential to shape and inform preschool curricula as a means
of integrating movement education and school readiness that
will help preschoolers enter school healthy, activity, and ready
to learn.
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Autism spectrum disorder (ASD) is a pervasive developmental disorder characterized
by deficits in social communication skills as well as repetitive, restricted or stereotyped
behaviors (1). Early interventionists are often found at the forefront of assessment,
evaluation, and early intervention services for children with ASD. The role of an early
intervention specialist may include assessing developmental history, providing group
and individual counseling, working in partnership with families on home, school, and
community environments, mobilizing school and community resources, and assisting in
the development of positive early intervention strategies (2, 3). The commonality among
these roles resides in the importance of providing up-to-date, relevant information to
families and children. The purpose of this review is to provide pertinent up-to-date
knowledge for early interventionists to help inform practice in working with individuals
with ASD, including common behavioral models of intervention.

Keywords: ASD, early intervention

Public awareness about autism spectrum disorder (henceforth autism or ASD) is growing rapidly
as prevalence statistics estimate that 1 in 64 children are diagnosed with autism (4). This means
more than a 10-fold increase in prevalence since the 1980s (5). With ASD rates climbing across
racial, ethnic, and socio-economic groups, ASD continues to hold the public’s attention as the most
common childhood neurodevelopmental disorder (6). Fortunately, up-to-date research is at our
fingertips, as the field refines its knowledge about ASD, it is imperative for early interventionists to
stay informed about the most current information and best practices, as they relate to early interven-
tion. The purpose of this review is to provide pertinent up-to-date knowledge for clinicians to help
inform practice about early intervention and related knowledge.

Autism spectrum disorder is a complex neurodevelopmental disorder that typically presents
during toddlerhood (7, 8). The hallmark characteristics of ASD are deficits in social communication
skills as well as repetitive, restricted, or stereotypical behavior (1). For example, children with ASD
may have difficulty with reciprocal social interaction, joint attention, social initiations, gestures,
using body language for non-verbal communication, appropriate facial expressions and eye contact
(9, 10). Individuals with ASD may also display repetitive and restricted behaviors. These behaviors
are broad but might look like a preoccupation with a specific interest, adherence to a specific routine
and repetitive non-functional movements (11). For example, in young children, hand-flapping
(stereotypical behavior) or lining up toys (repetitive/restrictive behavior) would characterize such
behaviors. In older children with ASD, a preoccupation with a particular television show, animal, or
topic of interest would be considered a restrictive behavior. Although we all have our own unique
interests, in this context the preoccupation characteristically restricts the child from traditional social
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interactions, and interrupts daily living routines. For example, it
might be difficult to have a conversation without the child bring-
ing the conversation back to their own preoccupied interest or,
when a child is hand-flapping he or she may not be focused on
learning the task at hand.

The previous iteration of the Diagnostic and Statistical Manual
of Mental Disorders, Fourth Edition (12), used pervasive devel-
opmental disorder (PDD) as the umbrella term for five unique
diagnoses — autistic disorder, Asperger’s disorder, Rett’s disorder,
childhood disintegrative disorder (CDD), and PDD - Not
Otherwise Specified (PDD-NOS), all of which share deficits in
social communication skills as well as a limited range of repetitive
or stereotyped activities and interests. The most current edition
of the Diagnostic and Statistical Manual of Mental Disorders,
Fifth Edition (1) is more focused on one diagnosis of ASD - this
restructure from previous iterations of the DSM was focused
on commonalities of the unique diagnoses mentioned above
(1, 13). Although DSM-IV terminology lingers (e.g., Asperger’s
syndrome), it is important to consider the new diagnostic criteria
in practice. In other words, similarities in respect to the core char-
acteristics of ASD are routed in early intervention services, yet
these characteristics will differ significantly by each individual.

Other comorbid disorders commonly associated with ASD
may include, Attention Deficit Hyperactivity Disorder (hyper-
activity, short attention span, impulsivity), aggressive behaviors,
tantrums, self-injury, chronic sleep problems, atypical eating pat-
terns, over-responsiveness or under-responsiveness to sensory
stimulation, and affective difficulties (depression, anxiety) (14).
Although these behaviors are common, they are not exclusive
to individuals with ASD, nor are they necessary for a diagnosis
of ASD.

ETIOLOGY

Researchers and clinicians are working collaboratively and
around-the-clock to better understand the etiology of ASD. While
there is evidence to suggest genetic underpinnings of ASD, there
is no known specific cause of ASD (15-17). While ASD preva-
lence is higher among boys than girls, it has not been shown to be
more prevalent among specific racial, ethnic, or socio-economic
groups. Furthermore, while ASD has been primarily considered
a neurodevelopmental disorder, there is growing evidence that
ASD impacts multiple whole body systems (18). Although an
in-depth discussion of the possible etiology of ASD is beyond the
scope of this article, we would highly encourage follow-up with
recent reviews focused on the following cause theories: genetics
(16, 17, 19), environment (18), and obstetric complications and
systemizing theory (20).

DIAGNOSIS

Importance of Early Diagnosis

Parents of children with ASD tend to notice abnormalities during
the child’s first 2 years and many parents notice the first signs
of abnormal development before the child’s first birthday (21).
The most common concerns are delays in speech and language
development (8, 22) followed by abnormal social responsiveness,

medical problems, difficulties sleeping and eating, delays
reaching milestones, abnormal developmental trajectories, and
developmental regression (21, 23-26). The American Academy
of Pediatrics (AAP) has recommended universal ASD screening
for all young children twice before their second birthday (27).
However, in practice the AAP recommendations are not always
followed and many children are not diagnosed before age five
(28). The importance of early diagnosis is gaining momentum
within the ASD community, especially as the understanding of
how the disorder presents at younger ages grows (29). Clinically
observed behavioral markers of ASD have been recognized well
before 24 months of age (30) and more recent findings support
reliable diagnosis as young as 12 months of age (7, 31). In essence,
early diagnosis leads to earlier eligibility for intervention services,
and evidence-based research has clearly indicated that early
intervention leads to better prognosis (9, 32-34).

SCREENING AND ASSESSMENT

Although AAP guidelines recommend global screening twice
before the second birthday, adherence appears to be lacking (28).
The lack of adherence could be due to the subjectivity within
screening, screening tools, or specific knowledge about ASD.
In part, this may also be due to the plethora of ASD research
focused on the latest up-to-date diagnostic and screening
mechanisms. As diagnostic criteria change, assessment tools
can become difficult to interpret as they are based on outdated
information (29, 35). Common screening mechanisms that
early interventionist may use to screen ASD include, but are not
limited to the modified checklist for autism in toddlers, revised
(M-Chat-R™) (36), social responsiveness scale (SRS) (37) and
the social communication questionnaire (38).

Evidence-based research indicates the use of multiple sources
for the diagnosis of ASD (31, 39). This includes, but is not limited
to multiple diagnostic tools, developmental assessment, daily
living skills as well as clinical judgment. Currently, the “gold-
standard” in autism diagnosis consists of the autism diagnostic
observation schedule, second edition (ADOS-2) (7, 10, 40), the
autism diagnostic interview-revised (41), and developmental
assessments (appropriate for age and level of development at the
time of assessment) (29). Additionally, the ADOS-2 and ADI-R
have strong interrater reliability as well as strong sensitivity and
specificity in the algorithms (31, 42, 43).

A child can be diagnosed with ASD through an educational
diagnosis, using criteria from the Individuals with Disabilities
Education Act (IDEA), where the purpose of diagnosis is to
indicate if the child qualifies for special education services (44).
One limitation to an educational diagnosis is that children
have already entered school; therefore, it is “too late” to take
advantage of early intervention services. In addition, educa-
tional diagnoses have been less aligned with DSM-V criteria;
thus, it is possible that some students are missed, within an
educational diagnosis. Clinicians and early intervention spe-
cialists on the forefront of meeting families and recognizing
ASD characteristics in children need to thoughtfully consider
best practice in diagnosis and signs that may be present at
an early age.
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TREATMENT AND INTERVENTION

The hallmark characteristics of ASD are deficits in social com-
munication skills as well as repetitive and restricted behaviors (1,
11). For the most part interventions are driven by these hallmark
characteristics. For example, interventions have focused on
improving social communication skills, such as language skills,
play, and reciprocal communication. The necessity of early
intervention has been clearly indicated as a priority in autism
research (34, 45). Findings indicate that children who enter early
intervention have a better prognosis (46, 47). In 2010, the first
randomized clinical control trial of an early intervention for
children with autism was published (46). Young pre-school aged
children who received this early intervention had improved IQ,
language, adaptive behavior, and a better diagnostic prognosis.
Other early intervention studies for young children with autism
have also had promising results, including but not limited to,
better joint attention skills, daily living skills, and ultimately bet-
ter social and communicative behaviors (9, 33, 34, 48). Amidst
this paucity of research promising findings indicate that early
intervention has far-reaching positive effects, especially when
children enter intervention at a young age. Research about early
intervention for children with autism is ongoing, but best practice
recommendations suggest: early entry, intensive instruction all
day (representative of a school-day) 5-days per week, year-round,
and inclusive settings (45, 49, 50).

Early intervention is a priority of ASD research and consensus
among professionals suggests any type of intervention is better
than no intervention (34). Current research is testing how
intervention types compare to each other to better understand if
one modality is better than another. This section reviews widely
used intervention strategies — however, it is important to note
that many of these intervention methods are continually being
assessed for content.

Treatment Modalities

Treatment modalities for ASD can be divided into three broad
categories: psycho-educational or behavioral models, psychop-
harmacological models, and alternative and complementary
models (51, 52). This article will discuss some popular behavioral
models.

BEHAVIORAL INTERVENTION MODELS

One of the earliest documented and most widely cited early
interventions for young children with ASD is applied behavioral
analysis (commonly known as ABA) (53). Positive results from
this intensive 40-h per week behavioral intervention include
improvements in intellectual and educational functioning (53).
A similar, yet unique early intervention is discrete-trial training
(DTT). Proponents of DTT view ASD as a multitude of unique
behaviors and reject the idea of one central deficit that can be
found in all individuals with ASD.

Discrete-trial training is based on operant-conditioning
behavioral models — with reinforcement control as the basis for
behavior change. In practice, clinicians and educators use rein-
forcement, backward chaining, shaping, prompting, and prompt

fading to implement DTT. DTT relies on intensive discrete-trial
sessions that consist of four parts: (1) the trainer’s presentation
of stimuli, (2) the child’s response, (3) the consequence, and (4) a
short pause prior to the next stimuli (54). There are two phases,
phase one engages 40 h per week of one-on-one DTT, admin-
istered by trained DTT professionals and the children’s parents
over a 1- to 2-year period. Phase two focuses on expressive and
receptive language skills, abstract play, and social play and uses
both DTT and generalization to playgroup and/or supported
preschool experiences (55). The behavioral principles of DTT
can be successfully applied to children with ASD and the goal is
that when placed in environments utilizing DTT, children will
emulate typical learning patterns (56). Criticisms of DTT include
a loose relationship between the method rationale and the diag-
nosis of ASD, a narrow approach to language development, the
need for “prompt” dependence, and the high cost of the program
(57). A controlled study has been conducted and although initial
results suggested success, follow-up studies indicated that the
learned skills did not improve at a level consistent with peer
developmental trajectories (58). Other methodological issues
included the lack of random assignment, participant-sampling
bias toward higher functioning children with ASD, and asses-
sors who were not blind to study participants (57). In addition,
other studies have failed to show similar results to the original
controlled study. Yet, DTT is commonly used in practice.

The Pivotal Response Model has no age restriction and has
shown effectiveness for increasing positive behavior and decreas-
ing negative behaviors in children of all ages. The literature sug-
gests that the Pivotal Response Model is the most useful in young
children, as an early intervention (59). This model is based on
the principle that intervention in a few core (or pivotal) areas will
increase skills in all areas (even those not directly targeted) and
decrease problem behaviors. The pivotal areas include motiva-
tion, multiple cues, self-management, and the initiation of social
interaction (59). Outcome studies have reported improvements
in speech and language, social skills, and generalizing learned
skills beyond the treatment setting (60, 61).

Treatment and Education of Autistic and related
Communication-Handicapped Children (TEACCH) was origi-
nally developed for children, but is now used as an intervention at
all ages. The overarching goal of TEACCH seeks to work toward
participant independence (57). Key principles from the TEACCH
model include, careful ongoing assessment, using the strength
of the participant as a building block, the use of environment
embedded within the behavioral framework and the involvement
of parents.

The TEACCH intervention includes diagnosis, parent training,
education, social and leisure skills development, communication,
vocational training, and supported employment (57). Behavioral
strategies include the use of schedules, a visual independent
work system, and clearly organized instructional materials to
create a structured and predictable learning environment. If
childrens progress becomes hindered, then the environment
is often modified to accommodate the identified issue (62).
TEACCH has successfully improved self-help skills, social skills,
and communication, enhancing quality of life and reduced inap-
propriate behavior (63). When children partaking in TEACCH
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were compared with matched peers participating in DTT, the
TEACCH children had outcomes three to four times greater than
the control group (DTT) on all measures (64). The results of this
study should be interpreted with caution as there was no random
assignment; therefore, it is hard to draw concrete conclusions
between the success of the two programs. Although TEACCH
is a widely used intervention strategy, no large, well-controlled
study has been conducted to assess its effectiveness (57, 65).

The use of Social Stories is a common behavioral interven-
tion in which short, simple stories written from the perspective
of the child are used to deliver instruction on appropriate social
behavior. These stories are carefully designed to be within the
comprehension level of the child and can be used with younger
and older children accordingly (66). Although Social Stories are
widely accepted due to the connection to prevailing theories of
autism, evidence-based research is needed. Case studies as well
as other experimental design studies that have been conducted
but indicate mixed results. Workshops for parents, teachers, and
assistants have been successful toward implementing the use of
social stories in the participants’ respective environment (67).
Other case studies about Social Stories have also displayed mixed
results.

The use of visual supports is particularly popular and useful
in working with individuals with autism. One such approach is
the Picture Exchange Communication System (PECS), which
aims to build language skills and teach communication response
and initiation (57). Pictures are used to make requests and to
form simple sentences. It is a low-cost intervention that does
not depend on eye contact or the training of multiple partners,
is compatible with TEACCH and the Lovaas method, and works
well with pre-verbal or non-verbal children (57).

Many behavioral early interventions consist of specific
techniques and require dedicated time by an interventionist or
caregiver, often consisting of up-to 40 h per week of practice.
More general best practice recommendations for early interven-
tion include building skills into daily routines, the use of natural
environments, and about 25 h per week of direct skill practice
(68). It should be noted that successful early interventions have
been indicated with as little as 1 h per week (69), while more
standard practice is about 40 h per week (56).

A SPECIAL FOCUS ON ASD IN
EDUCATIONAL SETTINGS

Background on Individuals with

Disabilities Education Act
The IDEA passed in 1990 and its successor, the Individuals with
Disabilities Education Improvement Act (IDEIA, still referred to
as IDEA), was reauthorized in 2004. IDEA protects the rights of
children with disabilities and the parents of the children, guar-
antees that children with disabilities have an appropriate public
education adhering to their unique needs, at no cost (Building the
Legacy: IDEA 2004, 2010).

Individuals with Disabilities Education Act has its roots in the
Education for All Handicapped Children’s Act of 1975 (PL 94-148)

that provided federal funding to states for free, appropriate public
education to children with disabilities. Amendments throughout
the 1980s and 1990s added provisions for vocational training and
transition services, services, and programs for children birth to
age 3 years, transition planning for teenagers, and mandates that
schools report children’s progress to parents (Building the Legacy:
IDEA 2004, 2010) (70). The 2004 reauthorization of the IDEA as
well as President George W. Bush’s Commission on Excellence in
Special Education made attempts to revamp inefficiencies in the
special education system.

Individualized Education Plans (IEP) are the foundation of
special education services provided to children with disabilities
in the public school system. Inclusion requirements for an IEP are
mandated at the federal and state level; furthermore, it is mandated
that students are educated in the least restricted environment
(e.g., students should be placed in general education settings,
when the necessary supports are in place and if this meets the
needs of the student). Federal requirements consist of a state-
ment of the child’s present levels of academic achievements and
functional performance, measurable annual goals, a description
of benchmarks, a description of how the child’s progress toward
meeting the annual goals will be measured, and a description of
when periodic reports on the progress the child is making toward
meeting annual goals will be provided (concurrent with issuance
of report cards) (Building the Legacy: IDEA 2004, 2010). When
a child turns 16 years of age, the IEP must include a statement of
appropriate measurable postsecondary goals related to training,
education, employment, and/or independent living skills and a
statement of transition services needed to reach those goals. IEPs
should allow the child to make progress in the general education
curriculum as well as other educational curriculum as needed
on an individual basis (Building the Legacy: IDEA 2004, 2010).

ASD, IDEA, and IEPs

Designing IEPs, specific to individuals with ASD, the objectives,
target behaviors, and levels of supports should all be clearly
defined, specific, and developmentally appropriate (14). Specific
IEP goals should be individualized, but reflective of common
characteristics of autism, including communication goals related
to requesting, labeling, identifying, following directions, making
conversation, using spontaneous and generalized communication
skills, greeting, and using and understanding non-verbal commu-
nication. Social interaction goals and objectives for an IEP could
include joint attention and early social engagement skills, social
play, pretend play, consideration of the perspective and feelings of
others, friendship, social skills, and problem-solving (14). Lastly,
goals and objectives related to restricted and repetitive behaviors
could include managing and reducing or eliminating stereotypic
behaviors, understanding and demonstrating flexibility, and
managing and reducing obsessive thoughts and compulsive
behaviors. Other consideration’s within IEP goals might reflect
behaviors related to emotional self-regulation (mood, anxiety)
and behavior management (self-injury, aggression, anger man-
agement, staying on-task), academic skills (pre-academic skills,
critical thinking, working/being in a group), adaptive skills (feed-
ing, sleeping, dressing, toileting, self-care and self-management,
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functional independent play, daily living skills, participation in
family and community, leisure skills, vocational skills, transition
to adulthood) (14).

IMPLICATIONS FOR CLINICIANS

Interventions targeted at social communicative behaviors
are necessary for children of all ages diagnosed with autism.
Behavioral, personal, and environmental circumstances are all
taken into consideration in developing intervention models (69).
Early intervention has been particularly targeted due to the posi-
tive prognosis indicated through evidence-based research (9, 33,
34, 46). There is widespread agreement on the necessity of early
intervention but there is less consistent agreement on specific
content (34). As little as 6 h of parent training (didactic group ses-
sions for parents) has been shown to have positive effects on the
child’s social communicative behaviors (26, 69). On the contrary,
more than 40 h of intensive intervention for most waking hours of
the child’s day has been advocated (53). Standardized diagnostic
measures identify children with autism at an early age have
been successful (7, 31), but providing immediate and effective
resources to help families cope with the new diagnosis is lacking
(49). Parent-implemented interventions aimed at promoting
socialization and communication have had successful results, but
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Evaluating Exercise as Evidence-
Based Practice for Individuals with
Autism Spectrum Disorder

Suzanna R. Dillon*, David Adams, Leah Goudy, Melissa Bittner and Scott McNamara

Texas Woman'’s University, Kinesiology, Denton, TX, USA

Background: The purpose of this study was to conduct a systematic review of the
literature to evaluate empirical support for the use of exercise as an evidence-based
practice (EBP) for individuals with autism spectrum disorder (ASD), aged 1-21 years,
using the Adapted Physical Activity Taxonomy (APAT) (1).

Method: A systematic review of research, published within the past 10 years and
accessible in SPORTDiscus, ProQuest Nursing, Science Direct, ERIC, Ovid MEDLINE,
and PsychINFO databases, was conducted following seven inclusion criteria. An initial
169 articles were identified of which 23 articles were found that met the inclusion criteria
including implementation of an exercise intervention for participants diagnosed with ASD
and utilization of an experimental/quasi experimental, correlational, single-subject, or
qualitative research design. These 23 articles were evaluated using the APAT to deter-
mine the quality of the research and the strength of the recommendation in establishing
exercise as an EBP.

Results: Of the 23 articles evaluated, 17 employed an experimental/quasi experimental
design, 1 article employed a correlational design, and 5 articles employed a single-subject
design. Only one article (2) was found to meet the minimum overall quality indicator of
moderate (i.e., Level 2) when evaluated on the APAT. In total, 13 of the 23 articles (57 %)
had method sections evaluated as weak, and 17 of the 23 articles (74%) had results
sections evaluated as weak.

Conclusion: From the findings of this systematic review, and in accordance with the
Every Student Succeeds Act of 2015 (3) definition of an EBP, it appears that exercise
can be considered an EBP for school-aged children with ASD. However, this recom-
mendation is based solely on moderate evidence from one well-designed and well-
implemented experimental study; therefore, generalization is still pending further similar
findings. Recommendations for future research are offered.

Keywords: evidence-based practice, exercise, autism spectrum disorder, systematic review, adapted physical
education

Autism spectrum disorder (ASD) is defined by the American Psychiatric Association (APA) asa group
of developmental disabilities causing significant delays in communication (e.g., limited expressive
language) and social skills (e.g., difficulty with social reciprocity) and is associated with repetitive
behavior (e.g., engages in hand-flapping) and stereotypical movements (e.g., bodyrocking) (4). Recent
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investigations of the motor and exercise patterns of individuals
with ASD have also established motor development delays as an
attribute of ASD (5-7). Individuals diagnosed with ASD will be
categorized as one of three levels based on support needed: Level
1, requiring support; Level 2, requiring substantial support; and
Level 3, requiring extreme support at all times (APA). These indi-
vidual attributes and the levels of support needed by individuals
with ASD may interfere with the development of age-appropriate
motor skills and participation in exercise.

The physical benefits of exercise reported for children with
ASD include improvements in cardiorespiratory functioning
(8-10), motor skill performance (11), and muscular strength (10,
12), as well as a reduction in body mass index (13). Along with
physical benefits, behavioral and cognitive functioning improve-
ments have been reported. Exercise, as an intervention, has also
been shown to reduce maladaptive behaviors (14, 15) and stereo-
typic behaviors (16) as well as increase on-task behaviors (17) and
academic responding (e.g., participating in instructional tasks,
asking, and answering questions) (18). Exercise has also been
shown to improve academic achievement (19) and social skills
(20). However, the research studies cited above provide varying
definitions of exercise, utilize different methods to determine
levels of heart rate or energy expenditure, and examine differing
health-related fitness components. These research studies also
involve participants across a wide age range and participants
who include, but may not be exclusive to, individuals with ASD.
These factors contribute to the difficulties of establishing exercise
as an evidence-based practice (EBP). Furthermore, to date, no
systematic review has been completed that examines the quality
of the research or the strength of the reccommendation needed to
establish exercise as an EBP.

EVIDENCE-BASED PRACTICE

While the exact definition may vary between professions, EBP
can generally be defined as an instructional strategy, interven-
tion, or teaching program that is grounded in scientifically based
research (21). Within legislation, the Individuals with Disability
Education Improvement Act of 2004 lacks a definition but does
imply that teachers use EBPs, mandating instructional interven-
tions grounded in “scientifically based research,” when teaching
students with disabilities (22). Conversely, the newly passed
Every Student Succeeds Act of 2015 (ESSA) (3), after which the
reauthorization of IDEA may be modeled, does clearly define
evidence-based as:

an activity, strategy, or intervention that—(i) demon-
strates a statistically significant effect on improving stu-
dent outcomes or other relevant outcomes based on—(I)
strong evidence from at least 1 well-designed and well-
implemented experimental study; (II) moderate evidence
from at least 1 well-designed and well-implemented
quasi-experimental study; or (III) promising evidence
from at least 1 well-designed and well-implemented
correlational study with statistical controls for selec-
tion bias; or (ii) (I) demonstrates a rationale based on
high-quality research findings or positive evaluation that

such activity, strategy, or intervention is likely to improve
student outcomes or other relevant outcomes; and (II)
includes ongoing efforts to examine the effects of such
activity, strategy, or intervention (22).

Prior to the Federal definition to guide educational practice,
a number of organizations including the National Professional
Development Center on Autism Spectrum Disorder (NPDC)
and the National Autism Center (NAC) reported on EBPs used
in school settings with children with ASD. Both organizations
included exercise in their EBP reports but with differing results
regarding the effectiveness of exercise, based on the taxonomies
used for evaluation.

The NPDC defined EBP as interventions that have been proven
through research to be effective and used their own criteria for
evaluation when reviewing peer-reviewed research in scientific
journals to reported on 27 EBPs for children with ASD (23).
NPDC recognized exercise as an EBP and purported that exer-
cise improves physical fitness, increases desired behaviors, and
decreases inappropriate behaviors for children with ASD, aged
3-5 years (14, 18); and adolescents with ASD, aged 12 through
14 years (12, 24).

At the same time that the NPDC was releasing their report,
the NAC released the National Standards Project: Phase 2 Report
(25). For their report, the NAC adopted the definition of an EBP
offered by Dr. David Sackett and his colleagues in Evidence-Based
Medicine: How to Practice and Teach EBM (26) and systematically
evaluated peer-reviewed research using a Scientific Merit Rating
Scale and a Strength of Evidence Taxonomy. Within their National
Standards Project: Phase 2 Report (25), the NAC identified 14
established EBPs, for children and young adults under the age of
22 years, but did not identify exercise within the established EBPs.
Rather, the NAC identified exercise as an intervention with an
emerging level of support and indicated that more high-quality
studies were needed that consistently documents the effectiveness
of exercise. The discrepancy between the conclusions drawn by
the NPDC and the NAC, two leading organizations for research
on children with ASD, makes the selection and implementation
of EBPs problematic for teachers and researchers.

In order to gain scientific corroboration, there is a need to
determine evidence for the establishment of exercise as an EBP
for individuals with ASD. However, to date, no systematic review
of the literature has been completed on exercise as an EBP using
a taxonomy specific to the field of adapted physical activity or the
discipline of kinesiology that educators could use to justify their
use of exercise as an EBP. Therefore, the purpose of this study
was to conduct a systematic review of the literature to evaluate
empirical support for the use of exercise as an EBP for individuals
with ASD, aged 1-21 years, using the Adapted Physical Activity
Taxonomy (APAT) (1).

METHOD

Systematic Review Procedures
This systematic review of the literature (27) focused on the use of
exercise as an intervention for children and youth with ASD. Prior
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to conducting the literature search, the reviewers unanimously
agreed to (a) the operational definition for exercise for the study
as “a subcategory of physical activity that is planned, structured,
repetitive, and purposive to improve or maintain one’s physical
fitness” (p. 250) (28) and (b) the minimum APAT (1) Quality of
Study rating (i.e., Level 1 or Level 2) and Level of Recommendation
(i.e., A or B) needed for the establishment of exercise as an EBP.
These parameters, along with the inclusion criteria, guided the
systematic review (see Figure 1 for an overview of the procedures).

Initial Search Procedure

Potential articles, published in the past 10 years, were initially
located via online indexing system searches. The reference lists of
the articles found through the online search were also manually
searched for potential articles. The reviewers conducted an initial
search of the literature using the indexing systems/research plat-
forms of SPORTDiscus, ProQuest Nursing, Science Direct, ERIC,
Ovid MEDLINE, and PsychINFO. Searches were conducted with
search limiters of English language journals published within the
last 10 years, and the keywords of exercise and ASD including the
terms autism, Asperger’s syndrome, and PDD-NOS.

Criteria for Inclusion

The following seven inclusion criteria were selected by the five
authors and required that articles be (a) published between
January 2006 and April 2016; (b) published in English language
journals; (c) located in periodical publications (i.e., books,
unpublished papers, conference proceedings and book chapters
were excluded); (d) involved implementation of an exercise
intervention consistent with the adopted operational definition
for exercise; (e) provided a clear description of the participants
as individuals diagnosed with ASD, to include participants with
autism, Aspergers syndrome and Pervasive-Developmental

Disorder—Not Otherwise Specified (i.e., studies with participants
with ASD who were diagnosed with other/secondary disabilities
were excluded); (f) included participants between the ages of 1
and 21 years; and (g) utilized an experimental/quasi experimen-
tal, correlational, single-subject, or qualitative research design
(i.e., systematic reviews and meta-analyses were excluded). Only
articles that met these criteria were eligible for evaluation.

Title and Abstract Review

Research studies, identified through the initial search procedure,
were then evaluated using a three-step process. First, reviewers
conducted a title and abstract review on the potential studies
identified in the initial search to confirm studies met inclusion
criteria. Articles identified as reviews of literature were excluded
but the reference lists from these articles were examined for
additional potential articles. In the second step, articles meet-
ing the inclusion criteria were then independently evaluated by
one of the authors using the APAT. Finally, the second author
independently evaluated each article to confirm agreement on the
evaluation of the article as a Level L, II, or III.

Instrumentation

The APAT Quality of the Study and Letter of Recommendation
(1) were used as the decision-making tool to rate the quality of
each individual study and the strength of the recommendations
for each of the identified articles. Designed to address four
types of research designs (i.e., experimental/quasi experimental,
single-subject, correlational, qualitative), the APAT contains
five evaluation domains (i.e., introduction, method, results,
discussion, and others) with quality indicators delineated within
each domain. See Tables 1-3 for additional details regarding the
content evaluated within each domain. These domains guide
the evaluation of the article and provide an APAT Quality of the

Initial Search: Total of 169 articles
retrieved for review.

Title and Abstract Review: All 169 articles
were reviewed resulting in 146 articles
being excluded. Three articles were
identified as reviews of literature and 143
articles failed to meet inclusion criteria.

L =>

Eligibility: All total 23 full-text articles
were confirmed as eligible for analysis.

Analysis: All 23 studies were included in

FIGURE 1 | Summary of systematic review process procedures.

the full APAT evaluation and analysis.
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TABLE 1 | Exercise intervention studies for individuals with autism spectrum disorder (ASD): study design, participant information, intervention type,

and outcomes.

Study Study Participant information Intervention type Outcomes
design
Sample size Age range
(years)
Anderson-Hanley  Quasi- N=12 CA =10-18 Exergaming cybercycling RSB, EF: decreases in repetitive behaviors and
etal (29) experimental N =22 CA =8-21 improvements in executive functioning following exergaming
Arzoglou et al. (30) Experimental N=10 CA=16 Greek dance training program  SRF: improvements in measures of neuromuscular
coordination following participation in Greek dance
intervention program
Bahrami et al. (31) Experimental N =30 CA=5-16 Kata (karate) RSB: decreases in stereotypical behavior after intervention
Chan et al. (32) Experimental N =46 CA =6-17 Nei Yang Gong (Chinese SBI, RSB: greater improvements in self-control and
mind-body exercise) versus reductions in typical autistic symptoms and daily emotional
progressive muscle relaxation  and behavioral problems of children with ASD after Nei Yang
Gong intervention than progressive muscle relaxation
Fragala-Pinkham  Single N=16 CA=6-11 Group aquatic exercise HRF: improvements in cardiorespiratory endurance after a
etal. (9) subject program group aquatic intervention with a high adult to child ratio and
specific goals to maintain training heart rates
Fragala-Pinkham  Quasi- N=12 CA =6-12 Aquatic exercise program HRF, MSD: no significant between-group changes found
et al. (24) experimental for swimming skills, cardiorespiratory endurance, muscular
endurance, and mobility skills. Within-group improvements
for swimming skills were found for the intervention group
Goodarzi and Experimental N =50 CA=8-10 6-month program of weight BD: greater increases in bone mineral density with additional
Hemayattalab (33) bearing exercises (three weight bearing exercise and calcium supplementation than
sessions per week) and/or the  control
addition of dietary calcium rich
food (250 mg calcium/serving)
Hawkins et al. (34) Single N=2 CA=7-11 5-week equine-assisted SRF, HRF, MSD: moderate to large gains in body
subject therapy program coordination, strength and agility, and overall gross motor
skills as a result of participation in an equine-assisted therapy
intervention
Hillier et al. (35) Quasi- N=18 CA =13-27 8-week physical exercise and  SBI: significant reductions in salivary cortisol levels and self-
experimental relaxation program reported anxiety measure following intervention
Koenig et al. (36)  Experimental N =48 CA=5-12 16-week get ready to learn SBI, RSB: significant improvements in classroom behaviors
classroom yoga program as measured by the ABC-community scored by teachers but
no significant difference as scored by parents following the
intervention
Lee and Porretta  Single N=3 CA =36  16-session physical activity RSB, TOT: locomotor activities found to be effective in
37) subject program focused on object decreasing stereotypic behaviors and increasing time-on-task
manipulation and locomotor when compared to object manipulation activities
activities
Lourenco et al. Experimental N=16 CA=4-10 20-week trampoline training MSD, HRF: significant improvements in motor performance
(38) program for intervention group. No significant differences for body
mass index
Morrison et al. (39) Single N=4 CA =10-21 Antecedent physical exercise ~ SBI: antecedent exercise and access to leisure items
subject program (e.g., stationary bike,  reduced problem behaviors decreased during and
therapy ball) prior to instruction  post-intervention
Movahedi et al. Experimental N =230 CA=5-16 14-week Kata technique SBI: significant improvements in social interactions for the
(40) training program intervention group
Neely et al. (41) Single N=2 CA=7-8 Antecedent physical exercise RSB, TOT: increases in academic engagement and reduced
subject prior to instruction levels of stereotypy during the instructional sessions, which
followed antecedent physical exercise
Pan (2) Quasi- N=16 CA=6-9 20-week water exercise MSD, SBI: improved aquatic skills and decreased the total
experimental swimming program antisocial behaviors after intervention

(Continued)
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TABLE 1 | Continued

Study Study Participant information Intervention type Outcomes
design
Sample size Age range
(years)
Pan (12) Correlation N =295 CA=14 16-week physical education SBI, HRF: steps per minute for students with ASD were
With ASD (n = 19) program significantly lower than their peers without disabilities.
and without ASD Intervention features including physical activity content, lesson
(n=76) location, and instructor-related characteristics were associated
with student MVPA. Social interactions were positively related
to physical activity levels of students with ASD
Pan et al. (42) Experimental N=22 CA=6-12 12-week physical activity HRF, SRF, EF: significant interaction effects and intervention
Control (n = 11), intervention focused on table induced improvements for the intervention group on
Intervention (n = 11) tennis and body movement measures of manual coordination, body coordination,
skills strength, and agility as well as executive functioning
Pitetti et al. (13) Quasi- N=10 CA =14-19 9-month treadmill-walking HREF: significant increases in mean monthly treadmill-walking
experimental program program frequency, speed, elevation, and calories expended
along with a reduction in BMI as a result of the intervention
Ringenbach et al.  Experimental N=10 CA=8-16 Assisted cycling therapy (ACT), EF: significant improvements in inhibition with improvements
(43) voluntary cycling (VC), and no  in cognitive planning and set-switching approached
cycling (NC) significance after a single session of ACT. No improvements
were found in inhibition, cognitive planning, or set-switching
following the VC or NC sessions. Exercise perception
improved after the VC session but did not change after the
ACT or NC sessions
Rosenblatt et al. Quasi- N=24 CA=3-16 8-week multimodal yoga, SBI: significant differences on the BASC-2 behavioral
44) experimental dance, and music therapy symptom index, with positive non-significant impacts on the
program based on the BASC-2 externalizing scale and internalizing scale and ABC-
relaxation response irritability scale following intervention
Todd and Reid Single N=3 CA =15-20 Snowshoe/walk/jog program,  HRF: increases in distance snowshed/walked/jogged and
(45) subject twice a week for 30 min for 28  decreases in need for verbal cueing to persist in physical
sessions activity sessions
Wuang et al. (46)  Experimental N =60 CA=6-8 20-week simulated MSD: improved motor performance and sensory integrative

developmental horse-riding
program

functions post-intervention that were sustained for at least
6 months

SBI, social and behavioral issues; RSB, repetitive and stereotypical behaviors;, HRF, health-related fitness; MSD, motor skill development; SRF, skill-related fithess, EF, executive

functioning; TOT, time-on-task; BD, bone density.

Study rating (i.e., Level 1 = strong; Level 2 = moderate; Level
3 = weak). The APAT also follows a standardized decision-mak-
ing process to determine an APAT Level of Recommendation
(i.e., A, B, and C Levels of Recommendation) for the research
reported within the article. Articles evaluated as having a Level
of Recommendation of A are those studies with outcomes that
meet at least one of the following: (a) “result in significant value
that can be applied to educational, recreational, and disability
sport settings”; (b) have “consistent findings from at least two
good-quality randomized controlled trials or a systematic
review/meta-analysis”; or (c) have a “validated intervention
decision relevant to a disability population” [APAT: Level of
Recommendation (Part II)].

Inter-Rater Agreement

The authors of this article independently assessed all the titles
and abstracts to determine whether the studies met the criteria
for inclusion using a dichotomous scale (yes or no). In instances
of disagreement, articles were re-assessed until an inter-rater
agreement of 100% was reached. All of the articles were also

independently evaluated by at least two of the current authors
using the APAT. There were no instances of disagreement during
the evaluation using the APAT; hence, there was 100% inter-rater
consensus.

RESULTS

The initial search of the literature identified 169 exercise-based
intervention studies targeting individuals with ASD, aged
1-21 years (see Figure 1). Of the 169 articles identified through
the initial search, 146 articles were excluded from further analysis
as a result of failing to meet 1 of the 7 inclusion criteria. Three
of the 146 articles were excluded because they were identified as
reviews of literature in the title and abstract review. The references
for these articles were examined for additional articles. None of
the potential articles found on the reference list met the publica-
tion year inclusion criteria. See Figure 1 for a summary of the
systematic review process.

The resulting 23 articles remained for analysis and were evalu-
ated using the APAT, with 17 articles evaluated as experimental/
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TABLE 2 | Adapted Physical Activity Taxonomy quality indicator ratings
for correlational research reviewed.

Quality indicators Reference
Pan (12)

Introduction

Hypothesis/research question stated, theory or conceptual model, 1

significance and need, alignment of purpose, solutions and

challenges, and literature support

Method

Research design appropriately aligns with the hypothesis/research 3
question, instrument currently validated reliable within the target

population, appropriate measures are used to control for participant

and researcher bias, data collection conducted throughout the

treatment; if appropriate substantial baseline obtained, participants

reflect the intended study, population is adequately represented

description of inclusion/exclusion criteria, sampling technique(s),

replication, description of settings, IV and DV explained,

confidentiality, fidelity

Results

Percent agreement between observers is >90%, or coefficient r 3
is >0.7, analyses of raw data are clearly described, effect size is

provided, confidence intervals are presented for reliability coefficients

and sample statistics, univariate measures are used only when

appropriate, reliability and validity interpretations are very detailed
Discussion

Discussion of results clearly address the hypothesis/research 2
question, findings compared to prior research, limitations defined,
recommendations, representativeness addresses target population,

and other possible issues

Other

Complete listing of references pertinent to the study concept, 1
appendices provided when appropriate

Level of quality 3

Letter of recommendation

quasi experimental, 1 article as correlational, and 5 articles as
single-subject designs. Table 1 presents a summary of each
article reviewed including the study design, participant infor-
mation, intervention type, and study outcomes. The studies
evaluated employed fitness-focused exercise (n = 8), aquatics
(n = 3), karate and martial arts training (n = 3), motor skills
programming (n = 3), yoga (n = 2), dance (n = 2), equine-
assisted programming (n = 2), relaxation training (n = 2), and
exergaming (n = 1) interventions. These exercise interventions
implemented attempted to address ASD-related issues including
social and behavioral issues (n = 8), repetitive and stereotypical
behaviors (n = 5), health-related fitness (n = 4), skill develop-
ment (n = 4), skill-related fitness (n = 3), cognitive functioning
(n = 2), and time-on-task (n = 2). While the interventions were
implemented with participants with ASD from 4 to 27 years of
age, a majority of the studies (74%) targeted adolescents with
ASD as participants.

In addition to the descriptive summary table, a summary
of the APAT evaluation ratings for the 23 articles reviewed are
presented, by research design, in Tables 2—4. A closer examina-
tion of the articles presented in Tables 2—4 reveals that 13 of
the 23 articles (57%) had method sections evaluated as weak
(i.e., Level 3 rating), and 17 of the 23 articles (74%) had results
sections evaluated as weak. This weak rating is problematic as

TABLE 3 | Adapted Physical Activity Taxonomy (APAT) quality indicator ratings for experimental/quasi experimental research reviewed.

Reference

Quality

indicators

Ringenbach Rosenblat Wuang

Pitetti
etal.

Pan
etal.

Pan

@

Koenig Lourenco Movahedi

Goodarzi and Hillier

Fragala-

Fragala-

Arzoglou Bahrami Chan

Anderson-
Haley et al.

etal.

et al. (44)

et al. (43)

etal. (38) etal. (40)

etal.

etal.

Pinkham Pinkham Hemayattalab

etal. etal.

et al. (30)

(46)

(13)

(42)

(36)

etal. (24) (34) (35)

(32) etal(9)

(31)

(29)

Introduction

Details specific to each of the APAT quality indicators for experimental and quasi-experimental research have been omitted for table brevity.
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TABLE 4 | Adapted Physical Activity Taxonomy quality indicator ratings for single-subject design research reviewed.

Quality indicators Reference
Hawkins Lee and Morrison Neely Todd and
etal. (34) Porretta (37) etal. (39) etal. (41) Reid (45)
Introduction
Hypothesis/research question stated, theory or conceptual model, significance and need, alignment 1 3 3 3 3
of purpose, solutions and challenges, and literature support
Method
Research design aligns with the hypothesis/research question, data collection substantiates 3 3 3 3 2
trustworthiness, baseline if needed, adequate representation of population, inclusion criteria,
information for replication, description of setting, sample techniques, intervention and conditions
explained, participant information defined and clear, threats to internal validity addressed
Results
Percent agreement between observers is >80%, or coefficient r is >0.7, raw data clearly described, 2 3 1 1 1
pattern of experimental control defined, 3 or more different experimental effects over 3 different
periods presented
Discussion
Discussion of results clearly address the hypothesis/research question, findings compared to prior 1 3 3 3 3
research, limitations defined, recommendations, inclusion and exclusion criteria, generalizability, DV
supported, IV practical and cost effective
Other
Complete listing of references pertinent to the study concept, appendices provided when appropriate 1 3 3 3 3
Level of quality 3 3 3 3 3
Letter of recommendation A A A A A

the method and results sections provide details essential to qual-
ity design and study replication as well as the research findings.
Additionally, 10 of the 23 articles (43%) were published without
a clearly stated hypothesis or theory.

As can be observed from the aforementioned tables, only 1
article (2) from the 23 articles reviewed was found to meet the
minimum overall quality indicator of Level 2 when evaluated
on the APAT. In his research, Pan (2) examined the effects of a
water exercise swimming program on the aquatic skills and social
behaviors of children, aged 6-9 years, diagnosed with ASD. The
participants were split into two groups, Group A (n = 8) and
Group B (n = 8). Group A received water exercise swimming pro-
gram in the first 10-week phase followed by a week break and then
a 10-week phase of baseline treatment/activity. Group B received
treatments in reverse order. Pan (2) found improved aquatic skills
as well as a decrease in the frequency of antisocial behaviors (e.g.,
spinning, rocking, and delayed echolalia) in children with ASD.
While Pan (2) was able to report significant improvements in
aquatic skills, sustainability of improvements, and significant
decreases all antisocial behaviors, the research article as a whole
was evaluated as having only moderate strength of quality. More
specifically, when evaluated via the APAT, the Pan article (2) was
strong (i.e., Level 1) in the introduction, discussion, and other
section but only moderate in the method section (e.g., sampling
technique described but not replicable), and the results section
(e.g., reliability and validity interpretation lacked detail) produc-
ing a moderate overall rating.

DISCUSSION

The purpose of the current study was to conduct a systematic
review of the literature to evaluate empirical support for the use

of exercise as an EBP for individuals with ASD, aged 1-21 years.
A total of 23 articles were evaluated. Based on the findings of this
systematic review, and utilizing the newly enacted ESSA (2016)
definition of an EBP, it appears that exercise can be considered
an EBP for school-aged children with ASD. However, this rec-
ommendation is based solely on moderate evidence from one
well-designed and well-implemented experimental study (2),
therefore, generalization is still pending further similar findings.
These current systematic review findings are consistent with that
of Lang et al. (47) who reported a limited literature base and
called for additional high-quality research, especially studies
using a strong experimental design, which could assist educators
in developing effective programing for individuals with ASD.

As researchers move forward with designing and conducting
the research to further establish the evidence base, they need to
be mindful of the research-to-practice gap. It has been established
that interventions that are too narrowly focused, complex, dif-
ficult to implement or costly; or interventions that do not meet
the perceived needs of the community (48) perpetuate the gap
and impede the process of converting empirically supported
discoveries into routine educational practices. For example,
within his study, Pan implemented a 10-week water exercise
swimming program with multiple swimming instructors (i.e.,
a one instructor-to-two student instructional setting) and two
90-min instructional sessions per week. This design, while ideal
for research purposes, is not easily implemented in PK-12 settings
where instructional sessions are often shorter, staff ratios higher,
and pools present in only some of the schools. Furthermore,
researchers must take care to report all of the information critical
to their research design and findings, such as those quality indica-
tors outlined in the APAT (1), in order to improve the quality
of the study and strengthen the resulting recommendations. We
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recognize that this can be a daunting task, but it is essential if
exercise, or any other instructional strategy, intervention, or
teaching program is to be firmly established as an EBP (21) for
use with children and youth with ASD.
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Background: Objective physical activity (PA) monitoring via accelerometry is both costly
and time consuming. Furthermore, overall adherence to a monitoring protocol is often
complicated by disability. Therefore, it is essential that strategies for supporting acceler-
ometer wear for youth with disabilities are maximized. The purpose of this perspective
was to provide researchers a set of efficacious PA monitoring strategies based on the
retrospective examination of support methodology on adherence rates for youth with
autism spectrum disorder (ASD).

Method: Accelerometer data were collected from 163 participants with ASD in three
independent cohorts. Each cohort was provided a varying set of support strategies to
help maximize adherence. Chi-square analysis was used to determine differences in
adherence between each cohort.

Results: Adherence rates significantly increased from 51.9% in cohort 1 to 88.7% in
cohort 2 [¥*(1) = 18.333, p < 0.001] and again from 88.7% in cohort 2 to 97.4% in
cohort 3 [y?(1) = 2.663, p = 0.103]. The greatest increase in adherence was observed
from 51.9% in cohort 1 to0 97.4% in cohort 3 [y?(1) = 19.837, p < 0.001]. Support strate-
gies associated with these increases included (1) social story, (2) incentive, (3) concealing
techniques, and (4) 24 h/day wear instructions.

Conclusion: Adherence to PA measurement increased when additional support strat-
egies were utilized in combination with a traditional protocol. We recommend these
support methodology to be considered as preliminary best practices when measuring
objective PA in youth with ASD with likely success in other disability populations.

Keywords: accelerometer, measurement, pediatrics, disabilities, pedometer, exercise, obesity, adapted

INTRODUCTION

Autism spectrum disorder (ASD) is the fastest growing developmental disability in the United States
(1); as such, there is a critical need to research and intervene on the modifiable factors contributing to
known health disparities, such as rising rates of overweight and obesity (2-4). The prevalence of obe-
sity in children with ASD aged 2-19 years is estimated at over 30% (4). One factor which has surfaced
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as a major health concern contributing to the obesity epidemic
is the rise in physical inactivity (5). Evidence suggests that both
typically developing children and children with disabilities are
falling well below recommended physical activity (PA) guidelines
with increasing sedentary behavior as they age (2, 6-10). In addi-
tion, given the current spot light on motor skill competence in
children with ASD, motor skill interventions focused on motor
and PA outcomes are gaining significant attention yielding the
need for improved measurement methodology (8, 11-20). In
order to maintain insight of the levels and patterns of PA in
youth, valid and reliable methods of objective PA measurement
must be incorporated. Therefore, it is imperative to continue to
evolve evidence-based best practices in activity measurement to
enhance research efforts in understanding and addressing this
global epidemic.

Current best practices in activity measurement include an
objective measurement of PA using motion detectors such as an
accelerometer which is worn around the waist, wrist, or ankle (21).
Despite recent reports highlighting the importance of measuring
PA using an objective method (21), many researchers still resort
to implement self-reported and recall instruments. Common
methods include retrospective measurement of previous activity
with recall varying from 24 h to 1 year, a parental report of the
child’s activity, or an activity interview with a log (22). There are
several issues with self-reported measures, including inaccurate
representation on the frequency, duration, and intensity of PA
following bouts of activity which are retrospectively recalled
(22). Additionally, youth and their caregivers have a tendency
to over-report their PA (21). Despite these issues, self-reported
questionnaires are often considered for cost efficiency reasons.
Caution, however, should be taken when considering results
from large epidemiological studies, with outcomes associated
with programing or intervention recommendations when recall
methodology is used. To avoid misrepresenting the levels of PA in
youth, particularly those most sensitive to program modifications
(children with disabilities), employing an objective measurement
such as accelerometry, can more accurately inform policy mak-
ers and service providers regarding the current PA behavior of
targeted populations.

An important component used to inform PA measurement
methodology for future research should be the reporting of
adherence results from prior studies. Unfortunately, reporting
of adherence to PA measurement procedures is rarely published
(7,23, 24). Adherence to accelerometer measurement procedures
is likely to vary by population (children or adults) and experi-
ence (no. of observations). However, reporting the number of
participants who are able to successfully achieve the minimum
amount of wear needed to meet reliability criteria provides an
accurate estimate of participants who may potentially adhere in
future studies; valuable information which can be used to inform
sample size and research budgets. Similarly, studies examining
the minimum days and hours of PA monitoring required for
reliability have the potential to reduce participant burden while
increasing adherence (25, 26). A recent study examined the
minimum number of days required to reliably measure PA in
youth with developmental disabilities (27). Results indicated that
4, 6, and 8 days of monitoring were required to reliably quantify

typical levels of PA during the week, weekend, and combined
week and weekend, respectively (27). Additional studies examin-
ing the minimum number of days required for monitoring will
provide further support for these findings, and ultimately provide
valuable information which can be used to develop best practices
when examining PA in youth with disabilities.

Another consideration in the measurement of objective PA via
accelerometry in youth is cost. The majority of expenses are typi-
cally associated with cost of the device, which can range from $250
to $450. Required software costs also vary substantially. In addition
to hardware and software costs, expenses relating to research pro-
cedures can accumulate. One such cost is providing incentive. Since
PA monitoring can be burdensome for some children, particularly
those with disabilities, it may be wise to provide an incentive for
wearing the monitor; a recommendation that is substantiated by
the current report. Also, the cost of postage should be considered
given that monitors are most efficiently delivered and returned
via mail. Finally, data reduction and analysis are time consuming;
therefore, it is also wise to consider the cost of hiring personnel to
assist with this process. Despite these considerable expenses which
are further burdened by poor adherence, the reporting of strategies
to increase PA monitoring adherence is scarce.

Taken together, objective PA monitoring via accelerometry
is both costly and time consuming. Therefore, it is essential that
strategies for supporting accelerometer wear for youth with dis-
abilities are maximized (24). The purpose of this retrospective
investigation was to compare adherence rates of accelerometer
measurement protocols across three independent cohorts, to
differentiate the effects of support strategies offered to increase
protocol adherence, and to offer our perspective on accelerometer
adherence promoting strategies that should be considered when
monitoring PA in children and youth ASD.

METHOD

Participants

We performed a retrospective comparison of PA monitoring
adherence data obtained from three independent cohorts
(28-30). For each cohort, an independent sample was recruited to
participate in an intervention which included the measurement
of habitual PA via an accelerometer. A total of 163 youth aged
9-18 years with ASD participated (cohort 1, n = 27; cohort 2,
n = 97; cohort 3, n = 39). Demographic data for each cohort are
summarized in Table 1. The research protocol was approved by
the Health Sciences and Behavioral Sciences Institutional Review
Board. All participants were consented to participate and assent
was obtained from each.

Procedure

A baseline measure of objective PA via an accelerometer was col-
lected for each cohort. Type of accelerometer used was individually
decided by the research team for each cohort and therefore varies.
The Actical accelerometer (Actical, Philips Respironics; Bend, OR,
USA) was used for cohorts 1 and 2. The Actigraph accelerometer
(Actigraph GT3X, Actigraph; Pensacola, FL, USA) was used for
cohort 3. These devices are very similar in size and shape and
therefore are not considered as a factor affecting adherence.
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Data Reduction

Data were reduced using specific reliability criteria and validated
cut points (31, 32). Data were considered reliable when the
accelerometer was worn for a minimum of 10 h on 4 days in
short succession, one of which must have been a weekend day.
Data were only included in further analysis if reliability criteria
were met. We used reliability criteria as the critical factor in
determining whether adherence was met. If criteria were met,
then adherence to the PA protocol was met, yielding usable and
reliable data. If criteria were not met, then adherence was also
not met.

Adherence Methodology

For each cohort, a standardized set of adherence strategies were
provided to participants in an effort to increase the likelihood
that reliability criteria were met. With each successive cohort,

TABLE 1 | Demographic data of participants by cohort.

Characteristics Cohort 1 Cohort 2 Cohort 3
n=27 n=97 n=39

% of female 27 23 19

Age (years) 119+24 121 +23 11.8+25
Height (cm) 147.0+12.9 149.6 + 13.3 145.1 +10.9
Weight (kg) 46.9 + 19.3 48.8 + 19.9 40.4 +14.3
BMI 206 +7.0 211+54 18.8+4.3
SRS score - 81.0+13.9 81.8+13.0
ADOS-2 CSS - - 6.75+1.5
WASI-2 - 81.0+18.9 85.5+19.7
PPVT-4 74.9 + 26.4 - -

BMI, Body Mass Index; SRS, Social Responsiveness Scale; ADOS, Autism Diagnostic
Observation Schedule; CSS, Calibrated Severity Score; WASI, Wechsler Abbreviated
Scale of Intelligence; PPVT, Peabody Picture Vocabulary Test.

new adherence strategies were added to the original protocol
procedures at the discretion of the research team. Original pro-
tocol procedures used consistently for all three cohorts included
a 1-week monitoring period, providing written instructions,
a monitoring log, and providing a self-addressed and stamped
envelope for returning the monitor. Additional adherence strate-
gies implemented for cohorts 2 and 3 included verbal instruc-
tions, in-person training, providing a social story, increased daily
wear instructions to 24 h/day, concealing and decorating wear
techniques, and incentive payment (cohort 3 only). Due to the
post hoc nature of this investigation, we were unable to manipu-
late support strategies among the three samples in a systematic
way, limiting specific interpretations. Please see Table 2 for a full
description of protocol procedures and adherence strategies as
well as which cohorts incorporated their use.

Statistical Analysis
All PA data were reduced with computer software using the pre-
viously mentioned reliability criteria. Actical data were reduced
using a specially designed computer program (33). Actigraph
data were reduced using ActiLife 6.0. Adherence was used as
a binary outcome variable and classification of “adherence” or
“non-adherence” was based on whether or not reliability criteria
were met (10 h/4 days + 1 weekend day). Analyses included
determining the percentage of the sample that adhered to the PA
measurement protocol for each study. Chi-square analysis was
used to determine differences in adherence between each cohort.
Support strategies utilized were then compared and contrasted
accounting for observed differences in adherence outcomes.

All statistical analyses were conducted using IBM SPSS
Statistics 20 (SPSS Inc., Chicago, IL, USA). Differences were
considered significant at an alpha level of 0.05.

TABLE 2 | Use of traditional accelerometry procedures and additional support strategies by cohort.

Adherence supports? Brief description Cohort 1 Cohort 2 Cohort 3
n=27 n =97 n =39
Monitoring period® Amount of time participants are instructed to wear accelerometer 1 week 1 week 1 week
Method of delivery
Mail Participants received accelerometer by mail X X
In person Participants received accelerometer in person X
Instructions
Written® Provided a simple letter detailing instructions X X X
Verbal Provided in-person verbal instructions X
In-person training Conducted home visits to provide in-person training X
Social story Provided social story to increase comprehension and reduce anxiety X X
Monitor log® Provided a monitoring log to record non-wear periods X X X
Wear time instructions
Waking hours Participants instructed to wear accelerometer during waking hours X
24 h/day Participants instructed to wear accelerometer 24 h/day X X
Wear techniques
Concealing Taught participants to conceal accelerometer under clothing X X
Decorating Allowed participants to decorate accelerometer with stickers
Returned by mail® Participants returned accelerometer in pre addressed/stamped envelop X X X
Incentive Incentive provided upon return of accelerometer with complete data X

Xx = used adherence support.

aSupports are presented as a semi-sequential timeline of when supports are typically utilized during physical activity measurement.

Original protocol procedures.
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RESULTS

The results present post hoc comparison of accelerometry
adherence rates from three independent cohorts, each of which
incorporated a varying combination of support methodology. For
cohort 1, 14 of 27 participants met reliability criteria indicating
51.9% adherence. For cohort 2, 86 of 97 participants met reli-
ability criteria indicating 88.7% adherence. For cohort 3, 38 of 39
participants met reliability criteria indicating 97.4% adherence.

To evaluate the meaningfulness of additional adherence sup-
port strategies from one cohort to another, group differences
of adherence were calculated using chi-square. Adherence
significantly increased between cohorts 1 and 2 [}*(1) = 18.333,
p < 0.001]. Additional supports included (1) in-person delivery
of accelerometer, (2) verbal instructions, (3) in-person training,
(4) providing a social story, (5) increased daily wear instructions
to 24 h/day, (6) concealing wear techniques, and (7) decorating
wear techniques.

There was a non-significant increase in adherence between
cohorts 2 and 3 [y*(1) =2.663, p = 0.103]. One additional support
was included during that period. Incentive payment was provided
to participants upon the return of the accelerometer containing
complete data. Supports that were omitted for cohort 3 which
had been previously utilized for cohort 2 included (1) in-person
delivery of accelerometer, (2) verbal instructions, (3) in-person
training, and (4) decorating wear techniques.

Adherence significantly increased between cohorts 1 and 3
[x*(1) = 19.837, p < 0.001]. Additional supports included (1)
providing a social story, (2) increased daily wear instructions
to 24 h/day, (3) concealing wear techniques, and (4) providing
incentive payment.

DISCUSSION

Successful adherence to objective PA measurement protocol for
youth with ASD aged 9-18 years was increased over the progres-
sion of three independent cohorts. This improvement coincides
with the addition of many adherence support strategies. The con-
tribution of each subsequent support is suspected of influencing
the significant increase observed in adherence. These results are
positive and the first to contribute to the development of best
practices when conducting objective PA measurement via an
accelerometer in youth with disabilities.

Adherence rates significantly increased by 45.5% from cohort
1 to cohort 3. Adherence support strategies that both cohorts
2 and 3 shared in common include providing a social story,
increasing wear time to 24 h/day, and offering concealing tips to
participants. These supports were not included in the first cohort.
Given the progression of increased adherence, it is likely that the
addition of these supports to the PA measurement protocol influ-
enced adherence. However, caution must be warned in making an
assumption of causation given the lack of a true control group.

To further facilitate improved adherence, one additional
support was utilized for cohort 3 which had not been previ-
ously attempted. Participants were offered a small monetary
incentive if they returned the accelerometer with complete data,
meaning that they wore the monitor long enough to accumulate

the minimum amount of data to achieve reliability. The use of
the incentive support stimulated an additional non-significant
increase in adherence of 8.7% between cohorts 2 and 3, even
in the absence of other helpful supports utilized for cohort 2.
Anecdotal evidence suggested that providing the incentive gave
participants (or their caregivers) a perceived benefit in complet-
ing the PA measurement, thereby increasing dedication to the
task. In addition, the research garnished a higher return rate of
monitors when incentive was offered.

We believe that the incentive support greatly improved adher-
ence, to the extent that we are now tentative in recommending
other supports that were only offered to cohort 2. Those supports
included in-person delivery of the accelerometer with in-person
training and verbal instructions. These supports clearly increased
adherence by 36.8% between cohorts 1 and 2; however, we demon-
strated that adherence continued to improve even after omitting
these supports for cohort 3 when an incentive is offered. Given
the increased costs to the research in time, effort, and budget,
we do not recommend in-person delivery, in-person training,
or verbal instructions be incorporated into your measurement
protocol unless resources allow for these extra costs, so long as
incentive is offered following the return of the accelerometer with
complete data.

Limitations exist which could affect interpretations. First
and foremost, we are not examining the effects of sample
characteristics to adherence of accelerometer procedures, but
rather the effects of the adherence supports and instructional
procedures provided by the research team. Assessments utilized
to summarize IQ and ASD severity varied between cohorts,
essentially limiting such analyses. Despite this, IQ determined
via the Peabody Picture Vocabulary Test-4 and the Wechsler
Abbreviated Scale of Intelligence-2 resulted in comparable IQs
for all cohorts. Minimal differences in BMI are also noted, with
no statistically significant differences between cohorts. Despite
this, the relation of adherence rates to BMI was not investigated.
Additionally, we are not comparing PA between the samples. For
that reason, information regarding epoch length, cut points, and
PA intensities are not reported. Finally, this retrospective data
analysis was performed after the conclusion of measurement of
all cohorts, yielding us little control over the systematic planning
of support use, accelerometer type, or population. Having said
this, the research made every effort to control for environmental
and participant demographics. Measurement occurred during a
1-week period in the spring time in the same geographical region
in the United States during each study. The sample included only
youth diagnosed with ASD. The mean age of participants across
studies was stable, only varying by a few months. Accelerometer
model varied, but most would conclude this had little impact
on adherence given the size similarities between the Actical and
Actigraph.

These limitations prompt caution regarding causation. Given
the lack of a true control group or the inability to manipulate
support use in a systematic way, it is difficult to quantify the indi-
vidual effects of each strategy. Also, we are unable to differentiate
between child and parent driven adherence but can attest that
all supports were provided to parents by the research team and
in many cases were disseminated to the child from the parent.
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Finally, we acknowledge our limited ability to remark on the
influence of autism severity and functional status on adherence
rates. Given inherent variability in the severity and functional
status of children on the autism spectrum, a well-controlled pro-
spective study is warranted to validate the effectiveness of these
strategies for enhancing PA monitoring adherence in children
with comparable functioning.

As a result of incorporating multiple adherence supports into
the practice of objective PA measurement via an accelerometer for
youth with ASD, adherence rates increased yielding more reliable
data and fewer missing data. One common issue experienced by
PA researchers are participants who wear the device as described
but fall just short of reaching the minimum amount of wear time
needed to meet reliability criteria. Oftentimes, these participants’
miss reliability criteria by only a few hours on a given day or by
missing a weekend day of wear. For this reason, it is important
that research continue to examine the minimum wear criteria
needed to produce reliable data in special populations. If criteria
are reduced, adherence will likely be increased. A reduction of
wear time would decrease research costs and ease burden for
participants.

In conclusion, adherence to objective PA measurement via
an accelerometer can be increased when extra support strate-
gies are utilized. We feel that adherence is stimulated most by
increasing wear time to 24 h/day, providing a social story, offering
concealing tips to participants, and providing an incentive upon
the return of the accelerometer with complete data. These sup-
port strategies should be used in combination with traditional
protocol components including a 1-week monitoring period,
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Developmental coordination disorder (DCD) is a neurodevelopmental condition charac-
terized by poor motor proficiency that interferes with an individual’s activities of daily living.
These problems in motor coordination are prevalent despite children’s intelligence levels.
Common symptoms include marked delays in achieving motor milestones and clumsi-
ness, typically associated with poor balance, coordination, and especially handwriting
skills. Currently, DCD is said to impact about 2—7% of school-age children. More impor-
tantly, DCD is considered to be one of the major health problems among school-aged
children worldwide, with unique consequences to physical and mental health. Because
these children and adolescents often experience difficulties participating in typical child-
hood activities (e.g., riding a bike), they tend to be more sedentary, more overweight/
obese, at a higher risk for coronary vascular disease, and have lower cardiorespiratory
and physical fitness than their typically developing peers. From another perspective, the
motor difficulties have also been linked to an increased risk for mental health issues, such
as higher anxiety and depression. The understanding of the health consequences asso-
ciated with DCD offers practical applications for the understanding of the mechanisms
and intervention protocols that can improve the consequences of this condition. In this
review, | will explore such consequences and provide evidence for the implementation of
interventions that focus on improving physical and mental health in this population.

Keywords: developmental coordination disorder, physical health, mental health, motor skills, children

DEVELOPMENTAL COORDINATION DISORDER

Developmental coordination disorder (DCD) is defined as a neurodevelopmental condition charac-
terized by poor motor proficiency that interferes with an individual’s activities of daily living (1). This
disorder defines children who, for no medical reasons, fail to acquire adequate motor skills despite
their intelligence levels (2). The movements of children with DCD are often described as “clumsy”
and “uncoordinated,” and frequently lead to performance difficulties that typically developing (TD)
children perform easily. Children with DCD are not just low in athletic ability; they struggle to
perform the everyday activities that most of us take for granted - zipping a knapsack, tying shoes,
using scissors, or buttering bread (3). Other general difficulties commonly associated with DCD
include poor fine and gross motor control, speech fluency, abnormal muscle tone (hypo/hypertonia),
poor body awareness, and gross motor sequencing. Those general complications can be observed
when children with DCD attempt to plan a motor task, organize movements, perform a coordinated
action, and adjust movements when demands change, such as moving fast to catch a ball (4).
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Developmental coordination disorder has been described as
a “hidden problem,” (5) with an estimated prevalence as high as
10% in school-aged children. In general, estimates of 2-7% are
more likely (6), implying that most school classes have at least
one affected child. Estimates suggest that DCD affects four times
more males than females, and children born prematurely and/or
with extremely low birth weights are at a significantly increased
risk of demonstrating this condition (7). Interestingly, these dif-
ficulties associated with motor learning and control can last well
into adolescence and adulthood (8, 9).

Children with DCD are often diagnosed with other develop-
mental disorders. The most common disorder is attention deficit
hyperactivity disorder (ADHD), with 50% of the population
showing both disorders. Dyslexia is also a relatively common
comorbidity, as well as learning disabilities, speech/language
impairment, and most recently, autism spectrum disorders
(ASD). Most likely, these diagnoses come before the DCD evalua-
tion, and most of the interventions focus on the comorbidity first.
In addition, only ~25% of children with DCD are referred and
diagnosed before starting school. The remaining 75% are referred
during the first few years in primary school. Presentation at this
age includes persistence of the problems noted in the preschool
years, such as slow, immature, and laborious handwriting and dif-
ficulties in copying from the blackboard. Handwriting problems
are readily apparent to classroom teachers, but might be only
the tip of the iceberg for children who have significant DCD,
indicating that other motor coordination difficulties are present
(10). This marked impairment in the development of motor
coordination is the first item on the assessment criteria created by
the Diagnostic and Statistical Manual of Mental Disorders, Fifth
Edition (DSM-5). In this document, DCD is characterized as a
Neurodevelopmental Disorder and has four items that must be
followed for a correct diagnosis:

1. Acquisition and execution of coordinated motor skills are
below what would be expected at a given chronologic age and
opportunity for skill learning and use; difficulties are mani-
fested as clumsiness (e.g., dropping or bumping into objects)
and as slowness and inaccuracy of performance of motor skills
(e.g., catching an object, using scissors, handwriting, riding a
bike, or participating in sports);

2. The motor skills deficit significantly or persistently interferes
with activities of daily living appropriate to the chronologic age
(e.g., self-care and self-maintenance) and impacts academic/
school productivity, prevocational and vocational activities,
leisure, and play;

3. 'The onset of symptoms is in the early developmental period;

4. The motor skills deficits cannot be better explained by intel-
lectual disability or visual impairment and are not attributable
to a neurologic condition affecting movement (e.g., cerebral
palsy, muscular dystrophy, or a degenerative disorder).

CONSEQUENCES OF DCD

Developmental coordination disorder is considered one of the
major health problems among school-aged children worldwide
(11), with the outcomes often extending beyond the motor

domain to include secondary mental and physical health issues.
Most specialists agree that these consequences are the biggest
issue when it comes to DCD. While it is possible to remediate
some of the motor skill problems in childhood, the mental and
physical outcomes can significantly compromise quality of life
and health of this population for their entire life. An overview of
these outcomes is presented below.

MENTAL HEALTH IN DCD

Recently, robust evidence has been added to the notion that
children with DCD have an increased risk for mental health
difficulties (12, 13). Teachers report that school-aged children
with DCD have fewer friends and are more socially isolated than
their peers (14, 15), and tend to report lower self-esteem, possibly
because of the fewer social contacts and friendships (15, 16). The
feelings of inadequacy accompanying poor motor coordination
may be constantly reinforced through interaction with peers in
school (17).

Several research studies have shown that children with DCD
have lower levels of participation in physical activities than their
peers without DCD in recess and are less likely to engage in both
structured and unstructured activities when compared to TD
children (18, 19). It is likely that children with DCD frequently
withdraw from physical activities due to poor motor coordina-
tion and low perceived competence in sports (20). Children with
DCD often face frustration engaging in self-care activities (e.g.,
dressing), school-based activities (e.g., writing), and have less
confidence in their ability to play with other children, mainly
due to their motor coordination problems (21). As a result of
repeatedly being unable to master daily activities, many children
with DCD experience a chronic sense of failure that reduces their
willingness to participate in physical activities and trying novel
tasks (22). Many children with DCD also report lower levels of
enjoyment in free play activities, physical education classes, or
organized sports (18, 23, 24).

Empirical evidence directly examining the co-occurrence
of motor coordination difficulties and depression is growing
(3, 25-27). A 3-year longitudinal in which children identified
with probable DCD at age 7 were reassessed for mental health
difficulties at age 10 reported that children at risk for DCD were
significantly more likely to develop mental health problems rela-
tive to their peers (12). Even more interesting, this study found
that several factors mediated the connection between DCD and
subsequent mental health problems. Specifically, those children
with probable DCD who had higher verbal intelligence, higher
self-esteem, stronger academic performance, good social com-
munication skills, and an absence of bullying were less likely to
develop mental health difficulties over time (12). Children with
DCD also have been shown to have higher levels of anxiety than
children without the disorder (28-30). A recent large study has
reported on more symptoms of anxiety and also depression,
but only in a population of children with DCD combined with
ADHD (31). Interestingly, this was true for both children and
parents. This finding leads to the belief that the level of mental
health and socioemotional functioning in those with DCD
might also be associated with the degree and number of other
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comorbidities. These problems may be common problems across
neurodevelopmental disabilities, and issues can be compounded
beyond the lack of engagement in movement settings shown in
children with DCD.

In relation to age, a recent systematic literature review found
that differences in groups of TD and children with DCD start to
emerge between 8-10 and 12-14 years of age — preschool children
did not experience or perceive any significant difference (32).
It also is possible that the population with DCD may be over-
represented within high school dropouts (33) and adult mental
health clinics (30, 34). It is apparent that in late childhood and
adolescence, the emotional impact of DCD may be more severe
than the primary motor difficulties that are experienced (35).
Thus, as individuals with DCD age, the presentation of difficulties
may begin to include more psychosocial issues that are more than
likely to affect one’s quality oflife. For example, adults witha DCD
reported significantly lower levels of quality life satisfaction in
all domains when compared to TD adults (35). They also report
significantly more symptoms of depression, state, and trait anxi-
ety than their peers (36). Retrospectively, adults with DCD have
described the anxiousness that they felt about their movement
problems in settings, such as physical education and recess (37).

Fortunately, thereisrecentevidence thatitis possible toimprove
psychological well-being in this population. A pilot study explor-
ing whether two group intervention programs improved several
psychological variables (anxiety, adequacy, and predilection
for physical activity; participation, preferences, and enjoyment
for activities) and motor skills from the perspective of a child
with DCD as well as parental perceptions of motor skills, rate of
function, and strengths and difficulties (38). The programs were
unique in characteristics: Program A focused on task-oriented
activities in a large group involving motor skill training and col-
laboration and cooperation among children, and Program B was
composed of three groups with a direct goal-oriented approach
for training of skills chosen by the children. Results indicated that
children improved motor skills after both programs but showed
distinct results in regards to other variables — after Program A,
children showed higher anxiety and lower levels of enjoyment,
even though parents detected an improvement in rate of func-
tion and a decrease in peer problems. With Program B, children
decreased anxiety levels and parents noted a higher control of
movement of their children. This study establishes a new concept
in interventions for children with DCD - while it is important to
improve motor skills, most researchers and therapists in the field
will agree that prevention and treatment of mental health difficul-
ties should be a key element of intervention for children with
DCD (15). Obviously, more studies should be conducted, but an
identification of factors that may be modifiable and that can be
targeted through intervention is likely to be a critical component
of addressing the long-term mental health outcomes of children
with DCD (31).

PHYSICAL HEALTH IN DCD

Several studies have also identified that children with DCD are
physically inactive and less fit when compared to their TD peers
(1, 39-42). According to a recent systematic review, 13 of 18

studies examining the relationship between motor proficiency
and body composition found that children with poor motor
proficiency had significantly higher BMI, waist circumference,
and percent body fat compared to their peers (1). The prevalence
of overweight and obesity is higher in DCD children, according
to a recent systematic literature review. Longitudinal research
has also shown poor motor coordination to predict negative
changes in body weight, including increased risk of overweight
and obesity (43, 44).

Several measures of health-related fitness have been investi-
gated with this population. In a longitudinal study comparing a
group of TD children to a group of children with DCD, results
indicated that the TD group showed significant long-term
changes in BMI and long jump, while the DCD group showed
significant increases in BMI values and decreases in flexibility, as
measured by the sit and reach task. In general, children with DCD
performed worse on the items of flexibility, muscle strength, and
muscle endurance after the first year. Compared to age- and
gender-matched norms, children with DCD not only were less
physically fit but also showed a significant long-term decline in
flexibility and abdominal or core strength (45).

Children with lower motor competence also demonstrate
significantly poorer performance on important components of
physical fitness, such as aerobic and anaerobic endurance and
muscular strength, when compared against developing typically
peers (46). Several factors that may contribute to poorer fitness
in children with DCD have been identified, such as muscular
strength, inability to exert maximal force, and variability in rate
of power and timing in performing work (47). A recent study
has found that children with DCD perform significantly worse
than TD children in the five-jump test, triple-hop distance, the
modified agility test, and walking distance (48). It also appears
that the DCD population also shows lower performance in
several physiological measurements, as in poorer lung function
(42), earlier exercise fatigue (49), higher blood concentration,
heart rate, respiratory exchange ratio, salivary alpha amylase,
lower plain threshold (50), and reduced baroreflex sensitivity
(51). Overall, it can be easily concluded that indices of health-
related physical and cardiorespiratory fitness are lower in
children with DCD.

Despite the number of physical health concerns in these
children, it appears that it is possible to alleviate some of these
issues. As it is been established with mental health, there is recent
evidence that it is possible to improve physical health in children
with DCD. A recent study explored the effects of a motor skill
training on exercise tolerance and cardiorespiratory fitness
in this population (48). A DCD training group, DCD control
non-training group, and a TD control group were tested for
cardiopulmonary exercise test (CPET), pulmonary function test-
ing, and 6-min walking test (6MWT) with an interval of 8 weeks.
The training group participated in three sessions per week for
8 weeks. The sessions emphasized improvement of motor skills
and fitness. The results indicated that the DCD group improved
in maximal power output at anaerobic threshold and at peak level,
walking distance, and maximum heart rate. They also reduced
perceived exertion, while the other groups did not change any of
the measures.
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CONCLUDING REMARKS

Developmental coordination disorder is a disorder diagnosed on
the basis of poor motor skills. However, the physical and mental
consequences of the condition, when present, are substantial and
can cause significant long-term outcomes. While it is likely that
poor motor coordination results in withdrawal of most, if not all,
physical activity settings, it is not known precisely how children
with DCD subsequently develop mental health problems like
depression and anxiety (24, 36, 52). There are several potential
mediators between poor motor coordination and physical/mental
health - peer and social relationships, bullying, and self-esteem.
We can conclude, in general, that this population is at a significant
risk for physical and mental health outcomes, and these risks
should be treated seriously and should be the focus of the work
with this population, even before symptoms or concerns appear.
With that, it is important to recognize that there is also evidence
for a lack of differences in children with DCD and TD children in
feelings of social acceptance and general self-worth (32) - while
this may be due to sample bias and/or other confounding fac-
tors, it is important to highlight that some children with DCD
may never have mental health problems. However, it is probably
best to treat all the DCD population as “high-risk,” and work on
prevention of any future health problems.

It is been well-documented that interventions based on eve-
ryday motor skills have been effective for the DCD population
(53). These interventions focus on findings and implementing
strategies that facilitate the accomplishment of motor tasks that
are otherwise difficult (e.g., handwriting, tying shoes, etc.). With
the latest findings regarding the physical and mental health
outcomes, it is imperative that interventions are employed to
enhance both physical and mental health in everyday life. Ideally,
these interventions would be holistic and focus on prevention of
these consequences. Missiuna and Campbell (31) reinforce that
a focus on interventions that may be preventative is particularly
important in light of the mounting evidence that DCD is a chronic
condition that cannot be “fixed” and will persist into adulthood
(37, 54, 55).

As these types of interventions might be challenging for pro-
fessionals, it might be important to start with promoting models
that analyze relationships among all factors that place children
with DCD at risk for psychological problems in the first place.
For example, Cairney et al. (52) explores the environmental stress
hypothesis, which suggests that DCD may be a primary stressor
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Purpose: The purpose of this paper was to investigate the participation patterns of
children with Down syndrome (DS) using the construct of participation as defined by the
International Classification of Functioning Disability and Health (ICF).

Methods: Sixty-two children with DS were recruited between the ages of 9 and
17 years. All participants were given an interview-administered version of the Children’s
Assessment of Participation and Enjoyment (CAPE) to measure participation (1).

Results: Children with DS participated the most often, based on frequency, in recre-
ational activities (p < 0.001); social activity types represented the greatest extension into
the community based on with whom the children participated with (o < 0.05); finally,
physical and social activities represented the greatest extension into the community
geographically (o < 0.001). In addition, children with DS are significantly more active in
activities that are informal in nature.

Conclusion: Children with DS participate in a number of activities; however, the extent
of their participation within these activities differs depending on the participation pattern
examined. Implications for educational and community-based programs are discussed.

Keywords: Down syndrome, children and participation

INTRODUCTION

The physical, social, academic, and spiritual growth of children and adults with and without dis-
abilities is positively influenced by active participation (2-5). Active participation is the level of
participation that allows individuals to gain positive outcomes in multiple domains such as the
physical, cognitive, and social (6) that contribute to personal growth and development (7). When
initiated at a young age, active participation in physical activity can positively influence physical
activity patterns into adolescence and adulthood (8, 9).

Increased physical activity over the life span can play a part in reducing potential health risks
associated with physical inactivity later in life. Unfortunately, children with disabilities engage and
participate less often than their peers without disabilities (10-12). This is particularly alarming con-
sidering the increased health risks for many children with disabilities (13, 14). Even with knowledge
of health- and psychological-related benefits physical activity and active participation provide for
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this population (15, 16), participation patterns among children
with disabilities are still largely underexplored (3, 17).

Itwasnotuntil theacceptance of the International Classification
of Functioning Disability and Health (ICF) model that participa-
tion was established as a construct in understanding disability (18,
19). The ICF’s model of disability suggests three levels of human
function that are as follows: (1) body functions and structures, (2)
activities, and (3) participation. Further, it states, an impairment
at one or more of these three levels constitutes a disability (18).
The nature and level of an individual’s disability can affect the
level of participation that individual is capable and comfortable
participating in (20).

Participation as defined by the World Health Organization
(WHO) is “the nature and extent of a person’s involvement in life
situations” (18). Although active participation has been linked to
a healthy lifestyle, the acceptance of the ICF model identified the
importance of participation within the broader context of dis-
ability (21). An individual’s involvement in these life situations
may be effected differently based on the person’s disability and the
needs associated with their disability (20). As a result, multiple
aspects of participation should be considered when attempting to
increase physical activity involvement, this may include the activ-
ity itself, other participants, where the activity is taking place, and
how often participation occurs.

Down syndrome (DS) is the most common genetic cause
of intellectual disability and occurs in approximately 1 in 700
live births (22). Individuals with DS are at an increased risk for
obesity, osteoporosis, musculoskeletal disorders, and cardiovas-
cular-related health problems (23). When children with DS were
compared to their older siblings, they were found to be heavier
and spent less time in vigorous physical activity (11, 24). Activity
levels in children with DS have been found to decrease over time
(25, 26), and the current participation patterns of children with
DS remain under investigated (24, 27).

The lack of evidence-based research in this area warrants
attention since community involvement and active lifestyles have
been associated with positive health outcomes (23, 27, 28). In
addition to physical health benefits, participation provides an
opportunity for peer interaction in an environment that fosters
social support, security, and self-esteem (29). The construct of
participation, within the ICF model, aims to understand the whole
person in a social context (23, 30, 31). Participation is influenced
by personal, familial, and environmental factors, which all need
to be considered during assessment and program planning (3).

Previous findings suggest that continuous participation is
influenced by factors such as, participating with others, having
fun, feeling successful, and independently completing activities
(32, 33). Family values also influence the activities that children
with disabilities have access to, which affects participation pat-
terns (33). Though complex, understanding specific participation
patterns for this population could have implications for educators
and health professionals to help inform intervention and program
needs for children with and without disabilities.

Evidence-based research about participation patterns in indi-
viduals with disabilities is limited (3, 34-36). Existing literature
indicates that children with disabilities participate in informal
activities, such as playground games more than formal activities,

such as community-based sport programs (3). This is concerning
given that formal activities have been associated with improved
skills (motor skills, social skills, etc.), competencies, and social
relationships (3). When the participation patterns of children
with DS, autism spectrum disorders, and typical development
were compared, children with typical development engaged in
more social and recreational activities and more activities with
friends (36). This participation disparity further exemplifies that
children with DS have more limited opportunities to participate
in activities that foster psychosocial health-related benefits (29).

By investigating the participation patterns of children with
DS, intervention and community programs can be tailored to
meet age-appropriate needs. School curricula and individual
education plans (IEP’s) can be developed to support prerequisite
skills needed to encourage participation in selected activities.
Currently, the participation patterns of children with DS are
unknown, thus the primary purpose of this study was to inves-
tigate the participation patterns of children with DS through the
construct of participation as defined by the ICF.

MATERIALS AND METHODS

Participation patterns of children with DS were collected through
an interview-administered version of the Children’s Assessment
of Participation and Enjoyment (CAPE) (1). The CAPE was
administered to children with DS in a one-on-one interview,
approximately 45 min in length. The CAPE was administered
during the baseline data collection for an adapted physical activ-
ity intervention (37). Two interviewers (graduate students in
Kinesiology) met with all of the participants in this study as well
as their caregivers to collect data. Both administrators trained
together on CAPE administration and procedures. In addition
to training for the CAPE, both administrators had multiple
years of experience administering a variety of interview-based
assessments [Autism Diagnostic Observation Schedule (ADOS),
Peabody Picture Vocabulary Test (PPVT), Wechsler Abbreviated
Scale of Intelligence (WASI)] to individuals with DS, intellectual
disabilities, and autism spectrum disorders.

Participants

Participants were recruited from an existing study that focused
on implementing and adapting a physical activity program for
children with autism or DS. A total of 62 children (28 males and
34 females) with DS were recruited through an adapted physical
activity program in the Midwest region of the United States. The
participants ranged in age from 9 to 17 years (mean age = 13.15,
SD = 2.60). The ethnicities of the participants were Caucasian
(n = 53, 85.5%), African American (n = 2, 3.2%), Hispanic
American (n = 2, 3.2%), Asian American (n = 1, 1.6%), and
unspecified (n =4, 6.5%). All participants gave verbal and written
assent, and a caregiver for each participant signed informed con-
sent. All procedures were approved by the Institutional Review
Board.

Data Collection
The interview-administered version of the CAPE was used to
measure participation (1). The CAPE is reliable and valid for
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children aged 6-21 years with and without disabilities. Validity
and reliability of the CAPE was established using data from a study
involving 427 children with physical disabilities (3). Intensity,
enjoyment, and preference scores were significantly correlated
with environmental, family, and child variables (r = 0.10-0.20),
and all predictions reached statistical significance (p < 0.01, two
tailed). Analysis showed sufficient internal consistency, test-retest
reliability, and construct validity (3). Although primarily used in
studies focused on children with physical disabilities, the CAPE
has been used to survey individuals with DS (38). In addition, a
special issue on participation specifically noted the importance
of reaching out to diverse populations, such as the population of
this study (39).

The CAPE consists of items (activities), and children respond
based on activity participation during the past 4 months. Each
item (or activity) is measured on five dimensions: diversity
(whether or not the child participated in the activity), intensity
(how often the child participated in the activity), with whom the
child participated, where the child participated in the activity,
and enjoyment of the activity. Each dimension is scored on
an ordinal scale; a higher score represents a greater extension
into the community, with the exception of enjoyment (see
Table 1). Each activity is categorized into one of five distinct
activity types: recreational, physical, social, skill-based, or
self-improvement. Activities are further classified as formal or
informal, based on work by Sloper and colleagues (40). Formal
activities are those that require prior planning, have specific
goals or rules, and have a coach, leader, or instructor. Informal
activities are less structured and are often initiated by the child,
such as playground play.

Each activity was presented on a large cue card with an illustra-
tion of the activity and a phrase to describe it. The interviewer
asked each question verbally. If the child responded “yes” to
participation, the interviewer asked subsequent questions about
the activity on each dimension (how often they participated in the
activity, with whom they participated, where they participated,
and how much they liked the activity). If the child answered “no”
(to participation), the interviewer moved on to the next activity.
Participants were accompanied by at least one parent or caregiver
and were encouraged to answer questions independently. Parents
occasionally provided participants with assistance when answer-
ing questions within a 4-month timeframe and to conceptualize
vague questions in a more familiar context [i.e., when participants
were asked the question, “do you ever participate in school clubs?”
An example of a parent creating a more familiar context might be
“what days do you go to reading club?” or “what do you do with
Ms. Smith (an instructor for a specific club)”?]. Responses were

recorded by the interviewer on a summary score sheet. A subset of
15 participants were interviewed twice (7 females, 8 males, mean
age = 13.3, SD = 2.3) within a 3-week time period to estimate the
test-retest reliability of the CAPE for youth with DS.

Data Analysis

All data were analyzed using PASW Statistics (18.0) for Windows.
A frequency analysis was conducted on the activities within each
activity type, based on participation. Differences in participation
across activity types (recreational, active physical, social, skill-
based, and self-improvement) were determined by computing the
average activity type score for each dimension (diversity, intensity,
with whom, where, and enjoyment). A Wilks Lambda multi-
variate analysis was performed, to account for the within- and
between-subject factors, on the mean activity type score within
each of the five dimensions to verify whether or not significant
differences existed by activity type within each dimension. When
significant differences were found, a Bonferroni post hoc pairwise
comparison of activity types was conducted for each dimension.
To compare formal and informal activity participation, the overall
diversity and intensity scores within each domain were compared
using a chi square test.

Test-retest reliability was determined using the overall (total)
scores for each of the five dimensions. The overall scores for diver-
sity, intensity, with whom, where, and enjoyment were compared
over two administration occasions. All scores were calculated as
indicated by the scoring procedures in the CAPE manual (1). The
overall diversity score was calculated by summing the diversity
score across all 55 items. The overall intensity score was calculated
by summing the intensity score across items and dividing by the
total number of items (55). The overall with whom, where, and
enjoyment scores were calculated by summing the score and
dividing by the overall diversity score, which accounted for the
number of activities that the child participated in.

RESULTS

A frequency analysis found the most common activities based on
activity type; these results can be found in Table 2.

Dimension Scores

A Wilk’s Lambda multivariate analysis was performed on the five

activity types for each dimension: diversity, intensity, with whom,

where, and enjoyment (Table 3). Significant post hoc activity type

differences (p < 0.05) are indicated by superscript in Table 4.
Within the diversity dimension, recreational activities were

participated in significantly more than physical (p < 0.001),

TABLE 1 | Dimensions proceeding diversity and ordinal scoring values.

Diversity Ordinal scale scoring values
1 2 3 4 5 6 7

Intensity 1 time in the past 2 times in the past 1 time a month 2-3 times a 1 time a week 2-3 times a week 1 time a day or
4 months 4 months month more

With whom  Alone Family Other relative Friends Others - -

Where Home Relative’s Neighborhood At school Your community Beyond community -

Enjoyment  Not at all Somewhat Pretty much Very much Love it - -
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TABLE 2 | All activities categorized by activity type in order of frequency.

TABLE 3 | Group differences in activity type by dimension.

No. of participants Recreational activities Dimension Welch (df1, df2) p value
62 Watching TV or a rented movie Diversity 187.92 (4, 1561.42) <0.001
60 Playing board or card games Intensity 17.28 (4, 148.19) <0.001
58 Doing crafts, drawing, or coloring With whom 22.48 (4, 148.23) <0.001
57 Playing computer or video games Where 31.05 (4, 147.88) <0.001
56 Doing pretend or imaginary play Enjoyment 9.20 (4, 147.66) <0.001
54 Playing with things or toys
54 Going for a walk or a hike
51 Playing with pets . . - . -
51 Playing on equipment TABLE 4 | Diversity sum and intensity mean score by activity type.
48 Doing puzzles Recreational Physical Social Skill-based Self-improvement
47 Taking care of a pet
43 Collecting things Diversity 10.342 5.63° 8.79° 3.424 7.11¢
Intensity 5.122 348> 4.07* 3.78° 4.50%
Physical activities
Post hoc significant differences are denoted by different superscripts in each row.
47 Playing games
43 Doing snow sports
40 Doing individual physical activities social (p < 0.001), skill-based (p < 0.001), and self-improvement
s Playing non-team sports , activities (p < 0.001). Physical activities were participated in
37 Bicycling, in-line skating, or skateboarding ionifi I h Kill-based d sienifi )
37 Doing team sports significantly more than skill-based (p < 0.001) and significantly
27 Doing water sports less than social (p < 0.001) and self-improvement activities
23 Gardening (p < 0.001). Social activities were participated in significantly
19 Fishing . more than skill-based (p < 0.001) and self-improvement activi-
13 E:ﬁ'izigp;rir:rgaicnk;nh(igfgubs ties (p < 0.001). Self-improvement activities were participated in
9 Doing a paid job significantly more than skill-based activities (p < 0.001).
4 Doing martial arts Within the intensity dimension, post hoc pairwise comparisons
: T showed that recreational activities were participated in signifi-
Social activities . .
cantly more often than physical (p < 0.001), social (p < 0.001),
60 Listening to music and skill-based activities (p < 0.001). Self-improvement activi-
2(*73 ;a”f'”gton thertphone ties were participated in significantly more often than physical
o Vizi't”ifgo aparty (p < 0.001) and skill-based activities (p < 0.001).
57 Making food Within the other dimensions, fewer post hoc differences were
57 Hanging out found (Bonferroni). In the dimension of with whom, participants
56 Entertaining others had a significantly greater extension into the community when
%5 Going to the movies they participated in social activities compared to all other activity
45 Going to a live event . 1 0.001 hvsical 0.05). skill-based
%6 Going on a full-day outing types, recreationa .(p < 0.001), physical (p < . .), skill-base
(p < 0.01), and self-improvement (p < 0.001). Within the dimen-
Skill-based activities sion of where, participants were significantly less geographi-
55 Dancing cally integrated into the community when they participated in
39 Playing a musical instrument recreational activities compared to physical (p < 0.001), social
31 Participating in community organizations (p < 0.001), skill-based (p < 0.01), and self-improvement activi-
80 Swimming ties (p < 0.001). Within the dimension of enjoyment, two sig-
15 Learning to dance . R . . . .
1 Taking music lessons nificant differences were found. Children with DS enjoyed social
10 Learning to sing (choir or individual lessons) activities significantly more than physical (p < 0.001), skill-based
10 Horseback riding (p <0.001), and self-improvement activities (p < 0.001). They also
6 Taking art lessons enjoyed recreational activities more than physical (p < 0.001) and
s Doing gymnastics skill-based (p < 0.001) activities.
Self-improvement activities This sample of children participated in a higher propor-
. tion of informal activities compared to formal activities (chi
61 Shopping
60 Reading square = 343.211, p < 0.001).
59 Doing a chore
55 Doing homework
50 Going to the public library Test-Retest Reliability of the CAPE for
49 Doing a religious activity Children with DS
40 Writing letters

31 Writing a story
20 Doing volunteer work
16 Getting extra help for schoolwork from a tutor

The test-retest reliability of the CAPE resulted in the following
moderate intraclass correlation scores for each of the overall
dimension scores of diversity, intensity, with whom, where, and
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enjoyment: overall diversity R = 0.67, overall intensity R = 0.69,
overall with whom R = 0.58, overall where R = 0.91, and overall
enjoyment R = 0.80. These results demonstrate a moderate-to-
high test-retest reliability.

DISCUSSION

Children with DS participate in all activity types represented
in the CAPE, which include recreational, physical, social, skill-
based, and self-improvement activities. The participants in this
study engaged the most often in recreational activities followed by
social, self-improvement, physical, and skill-based activities (see
Table 4). Understanding the participation patterns of children
with DS allows for educational and community-based programs
to be aimed at age-appropriate preferences with the intent of
achieving balanced participation. Understanding what activities
individuals with DS participate in along with where and whom
they are participating with provides an initial step in exploring
their motivations and impediments.

Recreational activities were participated in the most among
children with DS (the most common activities for recreational
activities and other activity types are listed in Table 2). Activities
within this category included playing board games, watching TV,
playing computer and video games, crafts, drawing, or coloring.
The results of this study support previous work, which indicate
that children with DS lead physically inactive lifestyles (24, 41).
To that end, the least participation occurred in the active physical
and skill-based activity types - it is noteworthy that these activity
types consisted of many physical activities (see Table 2) (1).

Although this study was not aimed solely at understanding
physical activity participation, there is a consistent trend in the
data favoring physical inactivity for children with DS. Given
the health-related concerns facing children with DS as they age,
such as increased risk for obesity, osteoporosis, musculoskeletal
disorders, and cardiovascular related health problems (23), it is
important to embed active physical and/or skill-based activity
types in educational and community-based programs. Educators
and health professionals should work toward providing balanced
activities that include the children’s activity preferences without
neglecting other priorities, such as physical activity (42).

The CAPE measures participation on a social and geographic
continuum through the dimensions of “with whom” and “where”
Lower scores in these dimensions are reflective of more solitary
activity (with whom) with a closer proximity to the home
(where), and higher scores reflect more engagement within the
community on a social and geographic continuum (1). Based on
the results within these dimensions, youth with DS extend their
social and geographic network the most when they participate
in the active physical and social activity types. In contrast, social
and geographic networks extend the least when they participate
in the recreational activity type. Based on the results of this study,
each activity type has unique benefits focused on different aspects
of participation. This information can guide programs and help
educators and community programmers to create activities based
on the various needs of the program and the needs of the children.

Similar to previous studies on the participation patterns of
children with disabilities, we found that children with DS prefer

activities with an informal structure. King et al. (34) found that
as children with physical disabilities get older, participation in
recreational activities declines, and participation in social activi-
ties increases. This result is not surprising given that meaningful
participation is impacted by enjoyment, and children’s interests
change as they get older (33). As children get older, often the
availability of resources and supervision needs decrease, under-
standing this impact on participation needs is important (43).

A combination of preferences and activity priority should
be taken into consideration for program development. Within
this study, many recreational activities were participated in
frequently, while enjoyable, these activities provide little physical
activity. The health-related concerns of children with DS have
direct relationships to physical inactivity making physical activ-
ity a priority (42). Educational and community-based programs
may be better informed through balance (a variety of activity
types), preference (activity types that children enjoy participating
in), and priority (activity types that focus on priority based on
appropriate assessment).

For example, a child who has a priority of forming friendships
should be encouraged to participate in social activities. While a
child with a priority of being more physically active should focus
on physical and skill-based activities. Targeting educational and
community-based programs to increase participation for indi-
viduals with DS may make a significant contribution to improving
their health and well-being (43). Choosing activity types targeted
at priorities and preferences can allow children to participate in a
balance of activities, including activities with direct health-related
benefits and activities with psychosocial-related benefits such as
improved social support, security, and self-esteem (29).

Understanding these participation patterns helps research-
ers, clinicians, interventionists, and educators better prepare
for program needs that help to enhance the overall community
participation for children and youth with DS. Previous research
suggests a behavior phenotype for individuals with DS to engage
in specific activities (44). Understanding these activities along
with the less popular activities could be beneficial for practition-
ers working with individuals with DS. Many of the participants
in our study reported deficits in the areas of formal, physical, and
skill-based activity participation. These deficits could indicate a
need for increased school- and community-based programs in
these areas.

There are several logical next steps to extend this research.
Future research can seek to link motivation to activity participa-
tion. In addition to motivation, future researchers might seek to
examine potential social and motor skills necessary for successful
participation. For example, adults with DS often report difficulty
in finding someone to be active with (45) in addition to previous
research indicating delays achieving motor milestones (46).

Limitations

The test-retest reliability of the CAPE shows moderate-to-high
levels of consistency. The small subsample used to test reliability
could have been larger and produced more normal and stable
measures of variability and helped improve reliability. There
were some additional factors in administering this tool to youth
with DS that need to be considered. Previous research suggests
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that CAPE administration takes approximately 30-45 min to
complete (1). During this study, the approximate administration
time of the CAPE for youth with DS ranged from 1 to 1.5 h. This
extended amount of time was necessary to allow participants to
fully understand and process each question before responding or
getting assistance from a parent or guardian. Some participants
struggled to pay attention, especially in the later portion of the
CAPE administration. It may be helpful to offer a break to some
children, in order to refocus and answer each question as accu-
rately as possible.

Although the interview-administered CAPE was directed to
the youth participant, parental assistance was often helpful [see
Bogner (47), for an interesting review]. Discrepancies between
the youth participant and their parent occasionally existed when
estimating intensity, with whom they participated, or where the
activity took place the most often. From the researcher’s perspec-
tive it appeared that parental estimates showed more accuracy.
With a parental prompt, the youth participant usually recalled
what the parent suggested. For example, when the children were
asked how often they visited with others, the parents might
suggest specific people with whom the child typically visited, to
prompt accuracy in determining the frequency of visits.

The protocol for administering the CAPE requires the partici-
pants to establish a 4-month reference period. This was difficult for
some of the participants to comprehend, and parental assistance
was often required. The visual cue cards provided pictures that
were helpful in describing some of the activities, but at times fur-
ther explanation for both the youth and parents was necessary. A
good CAPE administrator must be prepared to make items more
concrete. For example, clarification was needed for the activities
titled “hanging out,” “visiting,” and “entertaining others.” The level
of intellectual disability appeared to influence a child’s ability to
self-report. Intellect was not formally measured for the purpose
of this study, but it was evident that some youth were more capa-
ble of completing the questionnaire independently, while others
needed more assistance from their parents.

Future Direction
Since many participants received help from their parents dur-
ing the administration of the CAPE, it might be interesting to
compare parental report to youth self-report to further verify the
reliability of the CAPE for youth with DS. Parents of youth with
DS appear to know a lot about what their children participate
in, where they participate, and with whom they participate with.
The lengthy administration time of the interview caused diffi-
culty in sustaining attention for some of the youth. An alternative
study might focus on a subset of the questions from the domains
of the most interest. Decreasing the timeframe necessary to

REFERENCES

1. King G, Law M, King S, Hurley P, Hanna S, Kertoy M, et al. Children’s
Assessment of Participation and Enjoyment and Preferences for Activities of
Children. San Antonio, TX: Harcourt Assessment, Inc. (2004).

2. King G. A life needs model of pediatric service delivery: services to support
community participation and quality of life for children and youth with disabili-
ties. Phys Occup Ther Pediatr (2002) 22(2):53-77. doi:10.1080/J006v22n02_04

administer this participation tool would be helpful in sustaining
attention for the duration of the questionnaire.

Future research might also investigate participation engage-
ment over time. Which activities do children continue, and which
activities are dropped? A longitudinal analysis might be helpful
in better understanding how participation in different activity
types changes over time as well as contribute to the long-term
participation patterns of children with DS.

CONCLUSION

Children with DS participate in all activity types represented in
the CAPE. Based on the results of this study, different activity
types support different priorities. Children with DS participated
the most in recreational activities. Physical and social activities
allowed the greatest geographic extension into the community.
Social activities involved the greatest social extension into the
community. Proportionately, children with DS participate more
ininformal compared to formal activities. Consistent with Menear
(26), the findings of this study support the need for a variety of
community-based programs for youth with DS. Understanding
the activity preferences of individual with DS can potentially aid
parents, educators, and allied health professional in identifying
attractive, meaningful, and motivating activities.

ETHICS STATEMENT

All participants gave verbal and written assent, and a caregiver for
each participant signed informed consent. All procedures were
approved by the Institutional Review Board at the University of
Michigan.

AUTHOR CONTRIBUTIONS

All the authors contributed to this manuscript. MM conceived
the idea, methodology, data analysis, and interpreted results. JL
contributed to the section of the manuscript focused on informal
and formal activities. PE assisted in interpreting results. NC
updated this manuscript with relevant literature. DU mentored
MM throughout this process.

FUNDING

This work was made possible by funding support to Dr. Dale
Ulrich from the Steelcase Foundation, the Lyle Foundation,
the Down Syndrome Association of West Michigan, and the
U.S. Office of Special Education Programs (OSEP) Leadership
Training Grant (H324C040016).

3. Law M, King G, King S, Kertoy M, Hurley P, Rosenbaum P, et al. Patterns
of participation in recreational and leisure activities among children with
complex physical disabilities. Dev Med Child Neurol (2006) 48(5):337-42.
doi:10.1017/50012162206000740

4. Brown M, Gordon W. Impact of impairment on activity patterns of children.
Arch Phys Med Rehabil (1987) 68(12):828-32.

5. Hendry L. Growing Up and Going Out: Adolescents and Leisure. Aberdeen:
Aberdeen University Press (1983).

Frontiers in Public Health | www.frontiersin.org

85

November 2016 | Volume 4 | Article 253


http://www.frontiersin.org/Public_Health
http://www.frontiersin.org
http://www.frontiersin.org/Public_Health/archive
http://dx.doi.org/10.1080/J006v22n02_04
http://dx.doi.org/10.1017/S0012162206000740

MacDonald et al.

Down Syndrome, Children, and Participation

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Baht C, Lockwood A. On distinguishing between physically active and physi-
cally passive episodes and between travel and activity episodes: an analysis of
weekend recreational participation in the San Francisco Bay area. Transp Res
Part A Policy Pract (2004) 38(8):573-92. doi:10.1016/j.tra.2004.04.002
Livingstone M, Robson P, Wallace ], McKinley M. How active are we? Levels
of routine physical activity in children and adults. Proc Nutr Soc (2003)
62(3):681-701. doi:10.1079/PNS2003291

Boreham C, Riddoch C. The physical activity, fitness and health of children.
J Sports Sci (2001) 19(12):915-29. doi:10.1080/026404101317108426
Dishman R, Sallis ], Orenstein D. The determinants of physical activity and
exercise. Public Health Rep (1985) 100(2):158-71.

Engel-Yeger B, Jarus T, Anaby D, Law M. Differences in patterns of participa-
tion between youths with cerberal palsy and typically developing peers. Am
J Occup Ther (2009) 63(1):96-104. doi:10.5014/ajot.63.1.96

Faison-Hodge ], Porretta DL. Physical activity levels of students with mental
retardation and students without disabilities. Adapt Phys Activ Q (2004)
21(2):139-52. doi:10.1123/apaq.21.2.139

Raghavendra P, Virgo R, Olsson C, Connell T, Lane A. Activity participa-
tion of children with complex communication needs, physical disabilities
and typically-developing peers. Dev Neurorehabil (2011) 14(3):145-55.
doi:10.3109/17518423.2011.568994

Kinne S, Pattrick D, Doyle L. Prevalence of secondary conditions among
people with disabilities. Am J Public Health (2004) 94(3):443-5. doi:10.2105/
AJPH.94.3.443

Rimmer J, Rowland J, Yamaki K. Obesity and secondary conditions in ado-
lescents with disabilities: addressing the needs of an underserved population.
J Adolesc Health (2007) 41(3):224-9. doi:10.1016/j.jadohealth.2007.05.005
Strauss R, Rodzilsky D, Burack G, Colin M. Psychosocial correlates of physical
activity in healthy children. Arch Pediatr Adolesc Med (2001) 155(8):897-902.
doi:10.1001/archpedi.155.8.897

Warburton D, Nicol C, Bredin S. Health benefits of physical activity: the
evidence. CMAJ (2006) 174(6):801-9. doi:10.1503/cmaj.051351

King G, Law M, King S, Rosenbaum P, Kertoy MK, Young NL. A concep-
tual model of the factors affecting the recreation and leisure participation
of children with disabilities. Phys Occup Ther Pediatr (2003) 23(1):63-90.
doi:10.1080/J006v23n01_05

World Health Organization. International Classification of Functioning,
Disability, and Health. Geneva: World Health Organization (2001).

Morris C. Measuring children’s participation. Dev Med Child Neurol (2007)
49(9):645. doi:10.1111/j.1469-8749.2007.00645.x

Rimmer J, Riley B, Wang E, Rauworth A, Jurkowski J. Physical activity partic-
ipation among persons with disabilities. Am J Prev Med (2004) 26(5):419-25.
doi:10.1016/j.amepre.2004.02.002

Mallinson T, Hammel J. Measurement of participation: intersecting
person, task and environment. Arch Phys Med Rehabil (2010) 91(9):29-33.
doi:10.1016/j.apmr.2010.04.027

Center for Disease Control and Prevention (CDC). Improved national prev-
alence estimates for selected major birth defects United States 1999-2001.
MMWR Surveill Summ (2006) 54(51 & 52):1301-5.

Barnhart R, Connolly B. Aging and Down syndrome: implications for physical
therapy. Phys Ther (2007) 87(10):1399-406. doi:10.2522/ptj.20060334
Whitt-Glover M, O’Neill K, Stettler N. Physical activity patterns in children
with and without Down syndrome. Pediatr Rehabil (2006) 9(2):158-64.
doi:10.1080/13638490500353202

MacDonald M, Esposito P, Ulrich D. The physical activity patterns of children
with autism. BMC Res Notes (2011) 4(1):422. doi:10.1186/1756-0500-4-422
Menear K. Parents’ perceptions of health and physical activity needs of
children with Down syndrome. Downs Syndr Res Pract (2007) 12(1):60-8.
doi:10.3104/reports.1996

Balic M, Mateos E, Geronimo Blasco C, Fernhall B. Physical fitness levels of
physically active and sedentary adults with Down syndrome. Adapt Phys Activ
Q (2000) 17:310-21. doi:10.1123/apaq.17.3.310

Fujiura GT, Fitzsimons N, Marks B, Chicoine B. Predictors of BMI among
adults with Down syndrome: the social context of health promotion. Res Dev
Disabil (1997) 18(4):261-74. d0i:10.1016/S0891-4222(97)00008-5

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

Findlay L, Coplan R. Come out and play: shyness in childhood and the benefits
of organized sports participation. Can ] Behav Sci (2008) 40(3):153-61.
doi:10.1037/0008-400X.40.3.153

Dijkers M. Issues in the conceptualization and measurement of participa-
tion: an overview. Arch Phys Med Rehabil (2010) 91(9):s5-19. doi:10.1016/
j.apmr.2009.10.036

Khetani M. Clarifying the construct of ICF participation to support measure-
ment. Occup Ther ] Res (2008) 27(1):83S.

Neumayer R, Smith R, Lundegren H. Leisure-related peer preference choices
of individuals with Down syndrome. Ment Retard (1993) 31(6):396-402.
Heah T, Case T, McGuire B, Law M. Successful participation: the lived experi-
ence among children with disabilities. Can J Occup Ther (2007) 74(1):38-47.
doi:10.2182/cjot.06.10

King GA, Law M, King S, Hurley P, Hanna S, Kertoy M, et al. Measuring
children’s participation in recreation and leisure activities: construct val-
idation of the CAPE and PAC. Child Care Health Dev (2007) 33(1):28-39.
doi:10.1111/j.1365-2214.2006.00613.x

Law M. Enhancing participation. Phys Occup Ther Pediatr (2002) 22(1):1.
doi:10.1300/J006v22n03_01

Solish A, Perry A, Minnes P. Participation of children with and without
disabilities in social, recreational and leisure activities. ] Appl Intellect Disabil
(2010) 23:226-36. doi:10.1111/j.1468-3148.2009.00525.x

MacDonald M, Esposito P, Hauck ], Jeong I, Hornyak J, Argento A, et al. Bicycle
training for youth with Down syndrome and autism spectrum disorders. Focus
Autism Other Dev Disabl (2012) 27(1):12-21. d0i:10.1177/1088357611428333
Wuanga Y, Su C-Y. Patterns of participation and enjoyment in adolescents
with Down syndrome. Res Dev Disabil (2012) 33(3):841-8. doi:10.1016/
j.ridd.2011.12.008

King G. Perspectives on measuring participation: going forward. Child Care
Health Dev (2013) 39(4):466-9. doi:10.1111/cch.12083

Sloper P, Turner S, Knussen C, Cunningham C. Social life of school children
with Down’s syndrome. Child Care Health Dev (1990) 16:235-51. doi:10.1111/
j.1365-2214.1990.tb00658.x

Reid G, Block M. New approaches to Down syndrome. In: Stratford B,
Gunn P, editors. Motor Development and Physical Education. London: Cassell
(1996). p. 309-40.

Esposito P, MacDonald M, Hornyak J, Ulrich D. Physical activity patterns of
youth with Down syndrome. Am ] Intellect Dev Disabil (2012) 50(2):109-19.
doi:10.1352/1934-9556-50.2.109

Robertson J, Emerson E. Participation in sports by people with intellectual dis-
abilities in England: a brief report. ] Appl Intellect Disabil (2010) 23(6):616-22.
doi:10.1111/j.1468-3148.2009.00540.x

Hodapp R. Behavioral phenotypes: going beyond the two-group approach.
Int Rev Res Ment Retard (2004) 29:1-30. doi:10.1016/S0074-7750(04)29001-2
Medlen J, Peterson M. Food, activity, and lifestyles: a survey of adults with
Down syndrome. DSRF (2000) 5(4):6-12.

Jobling A. Motor development in school-aged children with Down syn-
drome: a longitudinal perspective. Int ] Disabil Dev Educ (1998) 45:283-93.
doi:10.1080/1034912980450304

Bogner J. Community participation: measurement issues with persons
with deficits in executive functioning. Arch Phys Med Rehabil (2010)
91(Suppl1):566-71. doi:10.1016/j.apmr.2009.11.032

Conflict of Interest Statement: The authors declare that the research was con-
ducted in the absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Copyright © 2016 MacDonald, Leichtman, Esposito, Cook and Ulrich. This is
an open-access article distributed under the terms of the Creative Commons
Attribution License (CC BY). The use, distribution or reproduction in other forums
is permitted, provided the original author(s) or licensor are credited and that the
original publication in this journal is cited, in accordance with accepted academic
practice. No use, distribution or reproduction is permitted which does not comply
with these terms.

Frontiers in Public Health | www.frontiersin.org

86

November 2016 | Volume 4 | Article 253


http://www.frontiersin.org/Public_Health
http://www.frontiersin.org
http://www.frontiersin.org/Public_Health/archive
http://dx.doi.org/10.1016/j.tra.2004.04.002
http://dx.doi.org/10.1079/PNS2003291
http://dx.doi.org/10.1080/026404101317108426
http://dx.doi.org/10.5014/ajot.63.1.96
http://dx.doi.org/10.1123/apaq.21.2.139
http://dx.doi.org/10.3109/17518423.2011.568994
http://dx.doi.org/10.2105/AJPH.94.3.443
http://dx.doi.org/10.2105/AJPH.94.3.443
http://dx.doi.org/10.1016/j.jadohealth.2007.05.005
http://dx.doi.org/10.1001/archpedi.155.8.897
http://dx.doi.org/10.1503/cmaj.051351
http://dx.doi.org/10.1080/J006v23n01_05
http://dx.doi.org/10.1111/j.1469-8749.2007.00645.x
http://dx.doi.org/10.1016/j.amepre.2004.02.002
http://dx.doi.org/10.1016/j.apmr.2010.04.027
http://dx.doi.org/10.2522/ptj.20060334
http://dx.doi.org/10.1080/13638490500353202
http://dx.doi.org/10.1186/1756-0500-4-422
http://dx.doi.org/10.3104/reports.1996
http://dx.doi.org/10.1123/apaq.17.3.310
http://dx.doi.org/10.1016/S0891-4222(97)00008-5
http://dx.doi.org/10.1037/0008-400X.40.3.153
http://dx.doi.org/10.1016/j.apmr.2009.10.036
http://dx.doi.org/10.1016/j.apmr.2009.10.036
http://dx.doi.org/10.2182/cjot.06.10
http://dx.doi.org/10.1111/j.1365-2214.2006.00613.x
http://dx.doi.org/10.1300/J006v22n03_01
http://dx.doi.org/10.1111/j.1468-3148.2009.00525.x
http://dx.doi.org/10.1177/1088357611428333
http://dx.doi.org/10.1016/j.ridd.2011.12.008
http://dx.doi.org/10.1016/j.ridd.2011.12.008
http://dx.doi.org/10.1111/cch.12083
http://dx.doi.org/10.1111/j.1365-2214.1990.tb00658.x
http://dx.doi.org/10.1111/j.1365-2214.1990.tb00658.x
http://dx.doi.org/10.1352/1934-9556-50.2.109
http://dx.doi.org/10.1111/j.1468-3148.2009.00540.x
http://dx.doi.org/10.1016/S0074-7750(04)29001-2
http://dx.doi.org/10.1080/1034912980450304
http://dx.doi.org/10.1016/j.apmr.2009.11.032
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

',\' frontiers

in Public Health

BOOK REVIEW
published: 14 September 2016
doi: 10.3389/fpubh.2016.00197

OPEN ACCESS

Edited by:
Megan MacDonald,
Oregon State University, USA

Reviewed by:

Janet Hauck,

Michigan State University, USA
Leah Ross Ketcheson,
University of Michigan, USA

*Correspondence:
Jennifer J. Taylor
taylorji@mail.wou.edu

Specialty section:

This article was submitted to Child
Health and Human Development,
a section of the journal

Frontiers in Public Health

Received: 31 May 2016
Accepted: 30 August 2016
Published: 14 September 2016

Citation:

Taylor JJ (2016) Book Review:

A Teacher’s Guide to Adapted
Physical Education: Including
Students with Disabilities in Sports
and Recreation, 4th Edition.

Front. Public Health 4:197.

doi: 10.3389/foubh.2016.00197

Check for
updates

Book Review: A Teacher’s Guide to
Adapted Physical Education:
Including Students with Disabilities
in Sports and Recreation, 4th Edition

Jennifer J. Taylor*

Health and Exercise Science, Western Oregon University, Monmouth, OR, USA

Keywords: adapted physical education, book review, teacher’s guide, sport and recreation, inclusion

A book review on
A Teacher’s Guide to Adapted Physical Education: Including Students with Disabilities in
Sports and Recreation, 4th Edition

by Martin E. Block, Baltimore: Paul H. Brooks Publishing (2016). 430 p. ISBN 978-1-59857-669-6

The fourth edition of this book is organized into four sections. Section I: Foundations (Chapters 1-3)
provides an in-depth description of physical education, inclusion, and taking a team approach to
inclusion in physical education. Section II: Inclusive practices and Planning (Chapters 4-7) focus
on planning and assessment along with instructional, curricular, game, and sport modifications.
Section IIT: Understanding Specific Needs (Chapters 8-16) provides information related to under-
standing specific needs including intellectual, learning, and sensory disabilities as well as emotional
disturbance. Section IV: Supporting Across Contexts (Chapters 17-21) focus on social acceptance,
making physical education safe, behavior management, inclusion in community-based recreation,
and multicultural education and issues of diversity. At the end of the book, there are comprehensive
reference and index sections.

The fourth addition of this book has changed a number of areas from the previous third edi-
tion. First, this edition includes downloadable materials, which includes customizable PowerPoints
for individuals who will be teaching a course using this book. Instructions on how to retrieve the
material are also provided. Second, there is a notable difference in the number of collaborators for
different chapters of the book. Block identifies in his acknowledgments how “thrilled he was to get
some of the leaders in physical education for students with specific disabilities” to contribute to the
new chapters. Third and perhaps the most notable change is the addition of nine chapters focusing
on understanding the needs for specific disabilities (section III). Finally, block has changed some
of the organization of the chapters. Most notably, (a) the book is now organized into four themed
sections, (b) chapters 4 and 5 from the third edition (Planning for inclusion in physical education,
assessment to facilitate successful inclusion) have been combined to create chapter 4 in the fourth
edition (Program Planning and Assessment), (c) the aquatics chapter from the third edition has
not been included in the newest edition, and (d) the new chapters on Understanding specific needs
(chapters 9-16) have been inserted after the game and sport modifications chapter moving chapters
on facilitating social acceptance, making inclusive physical education safe, positive behavior sup-
ports, community-based recreation, and multicultural education and diversity issues to comprise the
last section of the book (Supporting Across Context). The organization of this book has an intuitive
flow progressing from basic to more complex content regarding adapted physical education.
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Taylor

Book Review: A Teacher’s Guide to Adapted Physical Education

SECTION I: FOUNDATIONS
(CHAPTERS 1-3)

This section does an excellent job of describing quality physical
education along with developmentally appropriate program-
ing and curricular models. This section spends ample time on
answering the question “what is inclusion?” and includes current
research on inclusion in physical education as well as strategies
for supporting inclusion in physical education. This section also
spends an entire chapter on using a team approach to inclusion,
discussing who is a part of the collaborative team (Physical
Education Integration Team), and offers practical strategies for
productive communication and managing conflict.

SECTION II: INCLUSIVE PRACTICES AND
PLANNING (CHAPTERS 4-7)

This section is filled with concrete ways to plan and modify
curriculum, instruction, assessments, and games and sport. I
especially liked the chapter on instructional modifications. This
chapter (chapter 5) identifies different models related to modi-
fications, selecting appropriate modifications, accommodations
related to class organization, how information is presented, and
providing structure and routine. This chapter also includes a
well-designed sample peer tutoring training manual and training
evaluation in the appendix.

SECTION IIl: UNDERSTANDING SPECIFIC
NEEDS (CHAPTERS 8-16)

Section III focuses on understanding specific disabilities
(Intellectual Disabilities, Learning Disabilities, ADD/ADHD,
Autism Spectrum Disorder, Emotional Disturbance, Deafness
or Hard of Hearing, Visual Impairments and Deafblindness,
Physical Disabilities, and Other Health Impairments). Each chap-
ter describing the causes, incidence, and characteristics of various
disabilities. Each chapter also provides instructional strategies,
and modifications to help include students with these disabilities
inphysical education. Each chapter has some slight variation based
on the specific needs for the disability that is being discussed. For
example, chapter 11 (Autism Spectrum Disorder) spends time

Conflict of Interest Statement: The author declares that the research was con-
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introducing behavior management strategies where as chapter 15
(Physical Disabilities) spends time discussing secondary health
conditions, such as pressure sores and contractures. This section
is very informative and well put together. At the end of each
chapter is a list of current resources (more information on sport,
camps, and support).

SECTION IV: SUPPORTING ACROSS
CONTEXTS (CHAPTERS 17-21)

This section has various topics including facilitating social accept-
ance, making inclusive physical education safe, positive behavior
support, such as students with disabilities in recreation, and
multicultural education and diversity issues. This section really
rounds out this text book. It covers many of the topics that some
may feel were not addressed in other areas and again provides
current information and resources. The chapter on multicultural
education and diversity issues explores issues related to disability
and diversity like ableism, and individuals with disabilities as a
minority group. The chapter also spends time discussing aware-
ness of individuals with disabilities coming from a culturally
diverse background and understanding the views of individuals
with a disability and how they are represented in the media.

Overall, this book is an excellent choice for any adapted physi-
cal activity course that is preparing educators. The layout of the
book is very easy to navigate. One of my favorite things as an
instructor is that each chapter has clear objectives stated at the
beginning of the chapter. While there are not very many pictures
in this textbook, each chapter has tables and figures that help
explain the content and the topic headings help break things up,
so it is easy to read. This is the perfect book for physical educators
(adapted or not) to have as a resource for understanding how
they can best prepare and teach their students. While this book is
focused on adapted physical education many of the topics, strate-
gies and models that are provided could also benefit students
without disabilities in physical education.
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