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| Abstract |

PURPOSE: This study examined the effects of aquatic
exercise on the functional activities of patients with Duchenne
muscular dystrophy.

METHODS: This study was a single-group experimental
ABA design in three children with Duchenne muscular
dystrophy. The study period was 20 weeks, consisting of 4
weeks of baseline, 12 weeks of intervention, and 4 weeks of
maintenance, with 40 minutes of aquatic exercise once a week
in the intervention. The Duchenne muscular dystrophy upper
extremity patient-reported outcome scale and the expanded

version of the Hammersmith Functional Motor Scale version
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of the Hammersmith Functional Movement Scale were used
to determine the effects of aquatic exercise on the patient’s
functional activity. The measurements were taken five times:
once at baseline, three times at intervention, and once at
maintenance. The data collected in this study were analyzed
using SPSS version 25.0, with a statistical significance level
of a of .05, and the Friedman test, a non-parametric method
was conducted.

RESULTS: The functional activity scores improved
significantly after 12 weeks of the intervention compared to
the baseline and were maintained for up to 4 weeks after the
intervention was complete.

CONCLUSION: Aquatic exercise is an effective
intervention for improving the functional activity of children
with Duchenne muscular dystrophy and should be utilized in

clinical practice.
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Table 1. General characteristics of the subjects (n = 3)
Variables Subjects
1 2 3
Age (years) 14 13 12
Height (cm) 132 139 135
Weight (kg) 25 23 34
BMI (kg/m’) 14.35 11.9 18.66
Onset (age) 4 9 5
Duration (years) 10 4 7
AFO (age) 10 9 10
Wheelchair (age) 13 11 10

BMI: Body mass index, AFO: Ankle-Foot-Orthosis
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Table 2. Changes in the functional motor activity scale

DMD Upper Limb PROM

Variables HFMES
FAN SC HAE LAC

Baseline (A0) 833 £ 1.53 11.33 + 2.08 833 + .58 2233 + .58 16.67 = 1.52
Intervention 4wks (B1) 10 £ 1.73 12 £ 1.00 8.67 £ .58 2233 £ 58 16.67 + 1.52
Intervention 8wks (B2) 1033 + 1.53 1233 + 1.53 8.67 + .58 2233 £ 58 16.67 + 1.52
Intervention 12wks (B3) 10.33 + 1.53 1233 + 1.53 933 = .58 23.67 + .58 18.00 = 1.73
Follow-up (Al) 10.33 + 1.53 12.33 + 1.53 9.33 + .58 23.67 + .58 18.00 = 1.73

X 10.677 6.400 5.600 12.000 12.000

P 031* 171 231 017* 017*

Mean + SD(score), *p < .05

DMD Upper Limb PROM: Duchenne Muscular Dystrophy Upper Limb Patient Reported Outcome Measure, HFMSE: Expanded
version of hammersmith functional motor scale, FAN: Food and nutrition, SC: Self-care, HAE: Household and environment, LAC:

Leisure and communication

Table 3. Comparison of the functional motor scale change rate by period

DMD Upper Limb PROM

Variables HFMES
FAN SC HAE LAC

(A0) VS (B1) 20.36 = 8.04 741 + 12.83 4.17£7.22 .00 = .00 .00 £ .00
(B1) VS (B2) 3.70 + 6.41 2.56 + 4.43 .00 + .00 .00 + .00 .00 £ .00
(B2) VS (B3) .00 = .00 .00 = .00 .00 = .00 6.00 + 2.68 8.00 = 3.31
(A0) VS (B3) .00 £ .00 .00 £ .00 833 + 14.43 .00 = .00 .00 £ .00
(A0) VS (AD) 22,62 £ 17.53 9.97 + 11.28 12.50 = 12.50 6.00 + 2.68 8.00 = 3.31

X2 11.040 4.667 4.667 12.000 12.000

p .026* 323 323 017* 017*

Mean + SD(%), *p < .05

DMD Upper Limb PROM: Duchenne Muscular Dystrophy Upper Limb Patient Reported Outcome Measure, HFMSE: Expanded
version of hammersmith functional motor scale, FAN: Food and nutrition, SC: Self-care, HAE: Household and environment, LAC:

Leisure and communication
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