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Abstract

CHARGE syndrome is a low incidence mulfiple disability
that is the most common genetic cause of deafblind-
ness in youth. Research findings have revealed that
young children with CHARGE syndrome develop their
motor milestones later and perform with significantly
lower scores in balance and motor competence than
their sighted and hearing peers. The purpose of this
study was to determine the most prevalent barriers for
physical activity in children and youth with CHARGE
syndrome. Fourteen children and youth with CHARGE
syndrome completed The Physical Activity Barriers
Questionnaire for Youth with Visual Impairment either
alone or with the support of their parents. Findings indi-
cated that youth with CHARGE syndrome faced many
personal, social, and environmental barriers to physical
activity. Implications illuminated the need to educate
future professionals and current teachers on the needs
of children and youth with CHARGE Syndrome.

Keyterms: Adapfed physical education, professional
preparation, multiple disabilities

According to the Individuals with Disabilities Education
Act (2004), youth with deafblindness, concomitant hearing
and vision impairments of various levels of severity, require
additional services to programs for youth with deafness or
blindness. The most common cause of child onset deatblind-
ness is CHARGE syndrome. CHARGE syndrome effects be-
tween 1 per 10,000 and 1 per 15,000 infants (Deuce et al.,
2012). CHARGE syndrome is a genetic condition most com-
monly produced from mutations of the CHD7 gene that re-
sults in a combination of unique features, such as colobomas,
heart defects, atresia choanae, restricted growth and devel-
opment, genital hypoplasia, and ear abnormalities (Usman
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& Sur, 2023). Individuals diagnosed with CHARGE syn-
drome are affected by numerous characteristics in addition
to hearing and vision disabilities that affect motor develop-
ment, including missing or malformed semicircular canals,
muscle laxity, and neurological impairments (Hartshorne
et al., 2011). These various characteristics are exacerbated
by several environmental factors including prolonged hos-
pital stays (Hartshorne et al., 2011), fewer opportunities to
participate in physical activity (Lieberman et al., 2012), and
practitioners who are not educated in teaching motor skills
to children who are deafblind (Arndt et al., 2004; Lane et al.,
2020) which can further contribute to their motor develop-
ment delays (Lieberman & Beach, in press).

Children with CHARGE syndrome are often behind their
peers without disabilities in motor competence of funda-
mental motor skills (Haibach-Beach et al., 2019; Perreault
et al., 2021). Haibach-Beach and colleagues (2019) evaluat-
ed children with and without CHARGE syndrome on five
fundamental motor skills (i.e., run, jump, slide, kick, over-
hand throw) from the Test of Gross Motor Development-2
(TGMD-2) and found that children with CHARGE syn-
drome performed with significantly lower competence on
all five skills when compared to peers without disabilities.
Perreault and colleagues (2021) expanded on this study by
assessing children with and without CHARGE syndrome on
the 13 motor skills items from the Test of Gross Motor De-
velopment-3 (TGMD-3). In this study, it was found that the
participants with CHARGE syndrome scored significantly
lower when compared to their peers without disabilities on
all gross motor skills. The largest effects were found in the
hop, underhand roll, and skip.

While deficits in fundamental motor skill competence in
children with CHARGE syndrome can be attributed in part
to individual structural constraints, additional constraints
have also been examined. Lane and colleagues (2021) found
that parents of children with CHARGE syndrome appreciat-
ed adapted physical education for their child yet were not sat-
isfied with the knowledge of their child’s physical education
teacher related to CHARGE syndrome. These parents felt the
teachers did not know how to modify lessons appropriately
for their child. Beach and colleagues (2021) studied differenc-
es in parental perceptions and support of their children with
and without CHARGE syndrome’s gross motor competence.
Results from this study discovered that parents of children
with CHARGE syndrome assessed their child lower on all
gross motor skills components compared to parents of chil-
dren without disabilities. Nevertheless, these parents partic-
ipated with their child in movements skills and tracked their
child’s gross motor skill practice on a more consistent basis
than parents of children without disabilities. Haibach-Beach
and colleagues (2021) expanded these findings by investigat-
ing the influence of parent perceptions and parental support
on their child’s actual gross motor competence. The results
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suggested that parents play a vital role in the development of
fundamental motor skills for children with CHARGE syn-
drome and other multiple disabilities and should be included
in motor skill interventions (Beach et al., 2024).

The above findings illuminate a clear deficit in motor
competence for children with CHARGE syndrome. Howev-
er, at this time it is not known what specific barriers children
with CHARGE syndrome face related to physical activity
participation. Although research with parents has shed some
light on environmental influences on physical activity en-
gagement of children with CHARGE syndrome, there have
been no studies that focus on the perspectives of the children
with CHARGE syndrome in relation to their own physical
activity involvement. Thus, the purpose of this study was to
determine the most prevalent barriers for children and youth
with CHARGE syndrome related to physical activity by sur-
veying the children themselves.

Methods

Participants

Ethical approval for this study was attained from the in-
stitutional review board of the lead researcher’s institution.
Consent and assent were obtained from all parents and chil-
dren prior to the start of the study. Parents were included in
the study to provide support for their child completing the
questionnaire, if needed. The sample included 14 children
and youth with CHARGE syndrome and four parents (3
mothers and 1 father) who provided support for their child
completing the questionnaire. Within the sample of children
and youth with CHARGE syndrome, the average age was 15
years (SD=3.5 years). There were more females (1=10) than
males (n=4), and the majority identified as White (n=12).

Instrument

The instrument utilized in this study was the Physical
Activity Barriers Questionnaire for Youth with Visual Im-
pairments (PABQ-VI). This instrument has been shown to
have good psychometric properties (Martin et al., 2021). The
PABQ-VI comprises 23 questions representing three sub-
scales: personal, social, and environmental barriers. Partic-
ipants responded to each statement on a 5-point Likert scale
that ranged from a 1 (strongly disagree) to 5 (strongly agree).
Subscale scores were determined by taking the average score
throughout the items representing each subscale. Higher
scores indicated the barrier was less problematic while lower
scores indicated the barrier is more of an issue. Additionally,
there were two open-ended questions: “Is there anything else
that you can think of that might stop you from doing physi-
cal activity, or that keeps you from doing the physical activ-
ities that you would like to do?”, and “Is there anything that
you can think of that would help you do physical activities or
be more physically active?”

Procedures

A demographics questionnaire and the PABQ-VI were
distributed in person at a large conference for families of
individuals with CHARGE syndrome. Participants who had
clear communication and were between 10-20 years old were
recruited. Participants completed the questionnaires with
their parents’ help at the conference. Large print copies of the
questions were provided to participants who asked for them.

Data Analysis

Descriptive statistics were analyzed for the PABQ-VI sub-
scales and individual items. Means and standard deviations
were determined due to the low number of participants. For
the open-ended questions, the responses were reviewed and
coded for themes separately by two of the lead researchers.
Thematic analysis was used to analyze the data using a six-
stage inductive process (Braun et al., 2016). This data anal-
ysis method is recommended for analyzing people’s expe-
riences in various life experiences. Initially, the researchers
immersed themselves into the original data by reading and
re-reading the data generated from the open-ended ques-
tions. Secondly, they generated initial codes of common ex-
periences that arose. This step was to develop a clear under-
standing and familiarity with the data. Thirdly, they created
common themes from the codes, and fourth, reviewed the
themes together for comparison and refinement. The fifth
step was to define and name each theme with agreement.
Agreement on the themes occurred during each subsequent
stage before moving forward to ascertain the accuracy and
placement of the data. Lastly, the sixth step was writing up
the findings section. The coding resulted in themes with cor-
responding salient elements nested within the larger organi-
zational structures.

Results and Findings

The descriptive analysis for the subscales revealed that
participants had more environmental barriers (M=3.62,
SD=.70) than personal (M=3.94, SD=.72) and social barriers
(M=3.93, SD=.62), which were very similar to one another.
Descriptive statistics for individual items for each subscale
are presented in Tables 1-3.

The findings for the open-ended questions provided more
depth to the quantitative results. Three themes emerged
from the analyses of the open-ended questions: (1) Commu-
nication Issues, (2) CHARGE Syndrome Characteristics, and
(3) Community Access.

Communication Issues

Due to the variety of hearing needs of youth with
CHARGE syndrome, it was not surprising that communica-
tion was a major theme. One challenge raised was the abil-
ity to communicate in the water without a Bone Anchored
Hearing Aid (BAHA) hearing devices. One participant said
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Lcé?;gn]ol Subscale Items in Order from Greatest Barrier to Least Barrier

Item M SD

I feel confident to try new sports and physical activities. 3.07 1.14
I feel motivated to do physical activity. 3.79 1.12
Physical activity and sports are fun. 4.07 0.73
I believe physical activity is important. 4.14 1.17
I believe I can do physical activity even though I have a visual impairment. 4.28 0.91
I know ways that I can be physically active. 4.28 0.73
Table 2

Social Subscale Items in Order from Greatest Barrier to Least Barrier

Item M SD
My teachers expect me to do physical activity just like everyone else. 3.29 1.20
I know other children who will do physical activity with me. 3.57 1.09
My classmates include me in games and physical activities during recess. 3.57 0.94
My parents can afford for me to do sport and physical activities. 3.93 1.07
My parents encourage me to do physical activity. 4.00 1.04
My PE teacher encourages me to do physical activity. 4.07 0.92
Physical activity is important to my parents. 4.29 0.91
My PE teacher includes me in games and physical activities. 4.29 0.61
My parents have a way to get me to places to do sport or physical activity. 4.36 1.08
Table 3

Environmental Subscale Items in Order from Greatest Barrier to Least Barrier

Item M SD
My school has sport teams and physical activity clubs that I can join if I want to. 2.86 1.29
There are sports programs that I can join which are close to home. 3.21 1.19
Sports clubs in my community will allow me to join even though I have a visual impairment. 3.21 0.98
There are places in my community that are safe for me to do physical activity. 3.57 1.09
I know about opportunities to do physical activity in my community. 3.64 0.93
There are sport programs or physical activities available in my community. 3.86 0.77
I have sports equipment at home that I can use to be physically active. 4.21 1.05
There are spaces at home that are safe for me to do physical activity. 4.36 1.08

“Can’t get an interpreter in the water with me for swimming CHARGE Syndrome Characteristics
lessons. I can't wear my glasses or BAHA’ in the water and

. a Some of the barriers found specifically related to vari-
need the interpreter close” A parent shared

ous CHARGE characteristics. For example, one participant
wrote “I have had a retinal detachment, and I am at risk for it
verbal. She has some signs but not fully signed and to deta.ch agaip.” Tﬂ.lis response il.lu.mir?atef, the fea.tr of fu?t}.ler
she’s hearing and vision impaired. She does wear damaging their vision from participating in physical activity.
a BAHA for her left ear, but if she hears too much Another comment related to vision was “I have a hard time
seeing at night. I need to wear my transition glasses. I have
a hard time running” Another participant mentioned chal-
lenge due their proprioceptive system “She loves working

These statements make it clear that communication can out, but sports like baseball/softball, football are challenging,
be a problem. Another family said that they do not have ac-  (balance, depth perception)” Participants also indicated that
cess to an interpreter. These barriers related to communica- participation in exercise was difficult due to low energy from
tion directly relate to environmental barriers. frequent illnesses. The lack of ability to be active can affect

The only thing that will stop her because she’s non-

noise that stimulation will make her act out, her be-
havior will go haywire.
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endurance as one participant said “stamina” was the barrier
to their participation.

Community Access

Engaging in physical activity in the community is an en-
joyable and positive experience for most children and youth.
However, it was clear in some of the quotes that access to
typical community sports and recreation activities were a
barrier for children and youth with CHARGE syndrome.
One participant said, “Social inclusion with local sports and
physical activity in community. Always need to drive at least
20 minutes to find inclusive sports.”

A child’s ability to engage in a typical sports or recreation
program can be challenging due to the many unique char-
acteristics of CHARGE syndrome. A parent shared about
their child, “He likes swimming, and we have him in adapted
swim classes. He likes jogging and we would need to find a
safe place for that” This clearly shows their child’s desire to
be physically active, however, there are safety concerns that
need to be addressed. One participant expressed difficulty
with support to participate in physical activity, “It’s disap-
pointing because I cannot get my mother to walk with me”

Some participants recommended additional opportuni-
ties in the community to engage in physical activity, sports,
and recreation. One parent suggested, “We would like to see
an increase in inclusive community sports programs within
our city” Another participant shared “Safe running/ jogging
space”. Lastly, one participant expressed, “Have coaches help
me one-on-one, and I need to tell them what I need”

Discussion

Youth with CHARGE syndrome face many personal, so-
cial, and environmental barriers to physical activity; howev-
er, this is the first study to examine these barriers. Individuals
with CHARGE syndrome exhibit a variety of characteristics
affecting their sensory and motor domains that include, but
not limited to, visual impairment, deafness, vestibular un-
derdevelopment, and muscle laxity (Hartshorne et al., 2011).
Medical treatments and hospitalizations further prevent in-
dividuals with CHARGE syndrome from being physically
active and remove them from socialization opportunities.
The findings from this study provide some initial empirical
data to support the challenges that youth with CHARGE
syndrome face regarding physical activity and indicate po-
tential strategies to further support them to have a physically
active lifestyle.

All the personal barriers that were mentioned in the
open-ended questions were related to issues corresponding
directly to their CHARGE characteristics. The higher scores
found for the personal barrier items related to the impor-
tance of a physically active lifestyle, understanding how to
be physically active, and belief in being physically active with
a visual impairment are very encouraging. However, the re-
sults suggest that youth with CHARGE syndrome lack the

confidence and motivation to try new sports and physical ac-
tivities. An individuals’ perception of their physical strength,
capability for movement, and fitness levels (Fox & Corbin,
1989), termed perceived motor competence (PMC), is im-
portant for participation levels in physical activity. Brian and
colleagues (2016) found that children with visual impair-
ments have low levels of PMC and their PMC is associated
with their physical activity levels. Children with lower levels
of PMC find participating in physical activity less enjoyable
and participate in less physical activity (Stodden et al., 2008).
Participating in physical activity at a young age is particularly
important as research indicates that PMC and participation
in physical activity decreases with age (Brian et al., 2016).
The open-ended responses indicated that lower participation
in physical activity was also related to safety concerns and
lower physical conditioning.

The results related to the social barriers indicated chal-
lenges with teachers, peers, and parents. The qualitative and
quantitative findings provided some mixed results. Subset
items with the lowest scores included “My teachers expect
me to do physical activity just like everyone else;” “I know
other children who will do physical activity with me, and
‘My classmates include me in games and physical activities
during recess” Conversely, one of the highest subset items
was “My physical education teacher includes me in games
and physical activities” The results regarding the parents
indicated high parental involvement for their child with
CHARGE syndrome with high scores for “Physical activity
is important to my parents,” and “My parents have a way to
get me to places to do sport or physical activity.” Similarly,
positive associations between parental perceptions and mo-
tor performance of children with CHARGE syndrome were
found such that parents who were more involved with their
child’s gross motor skill development positively influenced
their child’s motor competence (Haibach-Beach et al., 2021).
It should be noted that the parents were involved in complet-
ing the questionnaire, which likely impacted these respons-
es. It is also important to acknowledge that all participants
were recruited from an International CHARGE syndrome
conference. Parents who bring their child with CHARGE
syndrome to an international conference are likely more in-
volved in their child’s health and well-being or at least are
likely to have more opportunities than parents of youth with
CHARGE syndrome who do not attend international con-
ferences for their child. Parental encouragement is a very
important factor for physical activity levels for youth with
visual impairments (Stuart et al., 2006). Thus, while these re-
sults should be examined with caution, they are encouraging.

The responses to the open-ended questions related to
environmental barriers reiterated the items included in the
environmental subscale, such as access to community sport
and physical activity programs. The lowest item on the sub-
scales with a mean of 2.86 was “My school has sport teams
and physical activity clubs that I can join if I want to.” This
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showed a clear barrier to engagement in after school sports
and activities. This issue could relate back to social barriers
as it is likely to be due to the lack of knowledge of the PE
teachers and coaches in knowledge related to the needs of
children with CHARGE syndrome.

Limitations

The most obvious limitation to this study was the low
number of participants. Yet, the depth of information we
gained from these participants was rich and informative.
Another limitation was that the participants were recruit-
ed from an international CHARGE syndrome conference.
Therefore, their families had the ability and means to get
them to the conference and may not represent all families
with children with CHARGE syndrome. Yet, this was a nat-
ural opportunity to recruit families that fit our demograph-
ic for the study. Lastly, this questionnaire was validated for
children and youth with visual impairments. Children with
CHARGE syndrome typically have disabilities beyond just
visual impairment. Therefore, this questionnaire may not
have detected some of the unique barriers that may be expe-
rienced by a child with a visual impairment and additional
disabilities.

Implications

In this study, the major barrier was the CHARGE char-
acteristics and the lack of inclusion in school and commu-
nity physical activity. The obvious remedy would be to train
current and future teachers about the abilities of children
and youth with CHARGE syndrome. Perkins School for the
Blind (Perkins.org) and Camp Abilities (campabilities.org)
have educational materials that can train educators about the
needs of youth with CHARGE syndrome and strategies to
teach them motor skills and physical activity.

Another important concept that must be addressed is for
coaches and administrators to understand the needs of the
children and youth with CHARGE syndrome. This educa-
tion and training may be done by the parent, Deafblind spe-
cialist, or the adapted physical education teacher. Each state
has a Deafblind (DB) Project and a local representative from
the State DB Project can be asked to help with the training
of the teachers and community members. Lastly, teaching
the children and youth themselves how to self-advocate can
ensure they get what they need related to communication,
vision needs, and adaptations (Lieberman & Childs, 2020).

Conclusion

The findings from this study offer valuable insights into
the physical activity challenges faced by children and youth
with CHARGE syndrome, highlighting the specific barriers
they encounter and suggesting potential strategies to encour-
age a more active lifestyle. By addressing these challenges
and implementing targeted support measures, practitioners

of youth with CHARGE syndrome can help improve their
motor competence, engagement in physical activities, and
overall well-being.
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