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Purpose: Mobility, stability, and balance play a crucial role in overall postur-
al control, and this 1s important for all people to live full, active lives. In
some populations, such as Down syndrome, this 1s not easily accomplished.
Previous research has proven the challenges in these areas and may possibly
be due to the chromosomal differences. The aim of this study 1s to analyze
the effects of a four-week yoga program on mobility, stability, and balance in
nine individuals (ages 4-21) with Down syndrome. Improvements in these
areas were measured objectively through the seven tests of the Functional
Movement Screening (FMS) and the Postural Stability Test (PST) using the
Biodex BioSway.

Methods: The nine participants (2M, 7F) in this study, mean age 12.7
+6.9SD, HT-F 48.7in + 8.61n, HT-M 60.2in & 3.9in, WT-F 87.61bs £51.71bs,
WT-M 135.31bs £47.01bs, were clinically diagnosed with Down syndrome.
Subjects completed a pre-testing session for height and weight, seven FMS
tests, and the PST test. Prior to the FMS test, the subjects were given script-
ed explanations of the movements and had twenty seconds of practice on the
PST. Data was then collected on subjects during these two protocols. Special
adaptations and parent support was used to encourage participation through-
out these activities. The study incorporated two, one-hour sessions for four

weeks with one week rest before post-testing using the same protocol on the
PST and the FMS movements.

Results: Subjects completed 100% of the planned sessions. A paired sample t
-test found a significant improvement in the overall FMS scores from 17.0
+4.1 to 25.4 £5.8 (p=0.018). No statistical significance was found for the
overall PST scores from 2.4 +£1.9 to 2.8 + 2.9 (p=0.450).

Conclusion: The results of this adaptive yoga program suggest that yoga
may be beneficial for FMS-tested strength and stability exercise for individ-
uals with Down syndrome. Practicing yoga for four weeks resulted 1n notice-
able improvements in FMS-type mobility, stability, and possibly strength.
The ability of children with Down syndrome to progress in these specific ar-
cas may aid these individuals to complete activities of daily living in a more
efficient manner.
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Down syndrome 1s a genetic disorder attributed to a chromosomal abnormality of Trisomy 21, and 1s the most common ge-
netic cause of developmental disability. It 1s estimated that 1t affects 1 1n 1,000 to 1 1n 1,200 live births globally. It 1s charac-
terized by numerous clinical symptoms which include orthopedic, cardiovascular, neuromuscular, visual, cognitive and per-
ceptual impairments (Gupta, 2011).

Down syndrome affects both fine and gross motor skills of children, and they are also affected by lack of hand-eye coordina-
tion, visual motor control, reaction time, laterality, strength, and balance. Research has also reported that adolescents with
Down syndrome display lack of strength, postural stability, and overall muscle performance. Muscle weakness 1s very com-
mon for individuals with Down syndrome, and 1s associated with a decrease in cardiovascular fitness, an increased incidence
of osteoporosis, and a decreased ability to perform everyday activities, such as walking and remaining balanced while stand-
ing (Shields, 2004). Both children and adolescents with Down syndrome are at a higher risk for many physical problems and

difficulties that have the potential to interfere with the attainment of major motor milestones and development (Jobling,
2013).

A major concern 1s that children and adolescents with Down syndrome do not have ample opportunities to learn about being
successfully active with their own bodies. In many areas, children with Down syndrome make progress that is slower than
their mental age. Their everyday difficulties and differences lead to the necessity of adaptive programs, but they are not al-
ways readily available (Jobling, 2013). Physical activity that 1s catered to the bodies of these children and adolescents with
Down syndrome may help lead to better employment opportunities for these individuals 1n the future (Shields, 2004).
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Individuals with Down syndrome live with many added challenges. As they
grow both physically and mentally, it is common to engage in sedentary be-
havior with very low levels of physical fitness (Lin & Wuang, 2012). This
sedentary lifestyle can eventually lead to an increased likelihood that an 1n-
dividual will struggle with activities of everyday living, working, and recre-
ation. By finding programs that are exciting and realistic for individuals with
Down syndrome to engage in, they will continue to live a healthy life. With
this knowledge in mind we created an adaptive yoga program that 1s fun and
practical for children with Down Syndrome. Due to the fact that individuals
with Down Syndrome have hyper-flexible muscles, we focused on yoga pos-
es that emphasize increased muscle strength and stability as opposed to flex-
ibility. Our hope is that these kids can use this program throughout their life
and will continue to see improvements in muscle tone and balance.
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Subjects completed a pre-testing session one week prior to the first yoga
session. Pre-testing involved the Functional Movement Screening and the
Postural Stability Test of the BioSway. Prior to each test, the subjects were
given scripted explanations and twenty seconds of practice on the BioSway.
Following familiarization, data was collected on subjects during these two
protocols. Special adaptations and support of parents were used to encourage
participation throughout these activities. After a four-week study which 1n-
corporated two, one hour yoga sessions per week, the participants were giv-
en one week of rest before the post-testing session. The post-testing session
followed the exact protocol of the pre-testing session. In addition, each par-
ticipant was given another twenty second practice period to re-familiarize
with the BioSway and the movements of the FMS. Data was taken and rec-
orded in the 1dentical fashion as the pre-testing period.

The analysis was carried out using a paired sample t-test utilizing the SPSS statistical analysis software. The results indicate
a significant improvement in the overall FMS scores from 17.0 £4.1 to 25.4 £5.8 (p=0.018). Eight of the nine participants in
the study were able to perform the movements. 100% of the participants that performed the FMS tests to completion 1m-
proved 1n their overall scores (Figure 1). No statistical significance was found for the overall Postural Stability Test scores
from 2.4 £1.9 to 2.8 + 2.9 (p=0.450). Six of the nine participants were able to perform the test to completion. The results of
this test are displayed in Figure 2.
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