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ABSTRACT

Background: Effects of neuromuscular electrical stimulation (NMES) on muscle
strength and motor function in individuals with cerebral palsy (CP) remains
controversial and its clinical utility remains a topic for debating. Objective: To
determine the effects of knee extensor electrical stimulation on muscle strength, range
of motion and muscle spasticity in individual with spastic diplegia. Methods:

Eighteen participants with spastic diplegia who ambulate with crouch gait (aged
between 7-19 years) were recruited in this study. All participants were divided group
based on age, level of gross motor function classification system (GMFCS)and all

outcome measures including quadriceps maximal voluntary isometric contraction
(QMVIC), quadriceps lag, angles of hip, knee and ankle joints during standing and

spasticity of quadriceps and hamstrings muscles (Modified Ashworth Scale; MAS).

The two groups were assigned condition by drawing to either control or NMES group.

The NMES group performed bilateral knee extensors strength training via a portable



electrical stimulator 3 days/week, for 7 weeks. All variables were assessed before, at
the end and 2 weeks after training. Repeated measures analysis of variance (ANOVA)
was used to determine normalized QMVIC (%), percent changes in QMVIC (%) and
quadriceps lag (degree). If there were statistically significant changes, independent t-
tests and dependent t-tests were used to test the differences between groups for each
tested time and between times within group respectively. For the angles of hip, knee
and ankle joints during standing (degree) and the MAS of quadriceps and hamstrings
muscles, Mann-Whitney U test and Friedman test were used to test the difference
between groups for each tested time and between times within group respectively.
Results: At the end of training, only NMES group showed significantly increase of

25.65 £ 3.57% @ < 0.008) of the percent changes in QMVIC, decrease of
approximately 4.7 degrees (p < 0.008) of the quadriceps lag and the MAS of the
quadriceps muscle decrease from 2 to 1 (»p < 0.05) as compared to the pre-training.

However, no significant differences between groups were found for all variables after
2 weeks training. Conclusion: The NMES can increase quadriceps strength, decrease
quadriceps lag and reduce quadriceps spasticity in individual with spastic diplegia.
However, an improvement in angles of hip, knee and ankle joints during standing was

not found.

Key words: Spastic diplegia, Neuromuscular electrical stimulation (NMES),

Quadriceps strength, Range of motion, Spasticity
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