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Extended Absract

Background and Aim: Children with Down syndrome (DS) demonstrate significant
impairments in physical fitness components such as balance, muscle strength, and
endurance compared to their healthy peers. These deficits are largely attributed to
factors such as hypotonia, joint laxity, and neurological impairments including delayed
myelination and reduced neural density. These limitations not only impact their ability
to perform daily activities but also increase the risk of falls and related injuries (5).
Although there is substantial evidence supporting the benefits of exercise interventions
for individuals with intellectual disabilities, there is a paucity of research on the effects
of rebound exercises-activities performed on mini-trampolines-on children with DS.
Rebound exercises are posited to improve postural control, coordination, and muscle
function due to their dynamic and engaging characteristics. Therefore, the present
study aimed to investigate the effects of an 8-week rebound exercise program on
balance, muscle strength, and endurance in children with DS.

Materials and Methods:This semi-experimental, applied study recruited 30 boys with
DS, aged 7-12 years, with 1Q scores between 50 and 70, from rehabilitation centers in
Yazd, Iran. Participants were selected through convenience sampling and randomly
assigned to either an experimental or control group (n=15 each). Inclusion criteria
included the ability to walk independently, absence of cardiovascular or orthopedic

disorders, no prior regular physical activity, and parental consent. Exclusion criteria

Abedinzadeh S, Zahedi E, Abbasi H, Sharifatpour R. The effect of 8-week of rebound exercises on balance, strength and
muscle endurance of children with Down syndrome. Journal of Practical Studies of Biosciences in Sport. 2025;13(34):82-97.
https://doi.org/10.22077/jpsbs.2024.7527.1860

Copyright: © 2025 by the authors. Licensee Journal of Practical Studies of Biosciences in Sport (JPSBS). This article is an open access article distributed
under the terms and conditions of the Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).



https://orcid.org/0000-0001-9390-3206
https://orcid.org/0000-0002-1037-6453
https://orcid.org/0000-0002-1693-3433
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0009-0002-9913-588X

The effect of 8-week of rebound exercises on balance, ... Saeed Abedinzadeh et al.,

were missing more than three sessions, withdrawal of consent, or discovery of hidden medical conditions. The study received
ethical approval from the Ethics Committee of Yazd University (IR.YAZD.REC.1403.032).

Pre- and post-intervention assessments included static and dynamic balance (Bruininks-Oseretsky test of motor proficiency,
2005), knee flexor and extensor muscle strength (manual muscle testing per Daniels et al., 2007), and lower limb muscular
endurance (one-minute squat test). All tests were administered by trained assessors. The experimental group participated in
an 8-week rebound exercise protocol, conducted three sessions per week, each session lasting 45 minutes. Each sessions
included a warm-up, progressive trampoline-based exercises (e.g., jumping, hopping, high knees), and cool-down, followed
guidelines from the American College of Sports Medicine and the Brockport Physical Fitness Test for individuals with disabilities.
The control group maintained their usual daily activities without additional exercise. After the intervention, all measures were
repeated.

Data were analyzed using two-way repeated measures ANOVA to assess within- and between-group differences, with
significance set at p<0.05. G-Power software (version 3.1.9.7) was used to determine the minimum sample size (power=0.8,
0=0.05, effect size=0.4), confirming that 24 participants were sufficient, though 30 were included for robustness (5).
Findings: At baseline, there were no significant differences between the experimental and control groups in terms of age,
or outcome measures. Following the 8-week intervention, the experimental group demonstrated statistically significant
improvements in all primary outcomes compared to control group (Table 1). The results indicated a significant increase in static
and dynamic balance, as well as lower limb strength and endurance in the exercise group. In other words, rebound exercises
had a positive impact on these variables in children with DS.

Static Balance: Participants in the experimental group showed a significant improvement in static balance scores compared to
controls (p<0.001).

Dynamic Balance: A two-way repeated measures ANOVA revealed that the intervention significantly improved dynamic

balance, with greater improvements observed over time (F . =217.456, p<0.001) (Table 1).

(1,28)

Hamstring Strength: A similar pattern was observed for hamstring muscle strength. The two-way repeated measures ANOVA

showed a statistically significant increase from pre- to post-intervention in the experimental group (F _ =27.325, p<0.001).

(1,28)

Quadriceps Strength: For quadriceps strength, the analysis showed a statistically significant difference between pre- and

Table 1. Description (Mean and Standard Deviation) and comparison of the two groups using two-way repeated measures ANOVA

Groups pre post time group time x group

exercise 3.60 + 0.56 5.17 £0.76

Static balance (s) <0.001* <0.001* < 0.001*
control 3.32+0.30 3.28+0.32
Dynamic balance exercise 2.22+0.48 3.71+£0.43
0.001* 0.001* <0.001*
(number of step) control 2.29+0.36 2.28 +0.34
Humstring strength exercise 2.60 £ 0.63 3.46 £ 0.51
<0.001* 0.30 0.02*
{score) control 2.66 + 0.61 3.00 + 0.65
Quadriceps strength exercise 2.73+0.45 3.53+0.51
<0.001* 0.01* <0.001*
{score) control 2.66 +0.48 2.73+0.59
IBwerhmblendiiance exercise 5.40 + 3.02 9.73 £ 4.61
<0.001* 0.13 <0.001*
{DumBsr) control 5.73+2.76 5.80 + 2.43

*Significant effect at of p<0.05.
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post-test scores in the experimental group (F __ =21.509, p<0.001). A significant between-group difference was also observed

(1,28)

(F._=7.00, p=0.01).

(128)
Conclusion: The findings demonstrate that an 8-week rebound exercise program significantly enhances static and dynamic
balance, lower limb muscle strength (hamstrings and quadriceps), and muscular endurance in children with DS. These
improvements may reduce the risk of falls and contribute to greater independence and quality of life. Given the accessibility,
safety, and enjoyment associated with trampoline-based activities, therapists and educators are encouraged to incorporate
rebound exercises into physical activity programs for children with DS. Future studies might also investigate the benefits of
combining rebound training with other therapeutic modalities to maximize outcomes across cognitive and psychosocial domains.
Keywords: Rebound Exercises, Strength; Endurance, Balance, Down Syndrome.
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