v

Thesis Title Effects of Knee Extensor Electrical Stimulation
in Combination with Isometric Exercise

in Individuals with Spastic Diplegia

Author Miss Kanokorn Numdee
Degree Master of Science (Movement and Exercise Sciences)
Thesis Advisory Committee Dr. Nuanlaor Thawinchai Advisor

Assoc. Prof. Dr. Jonjin Ratanapinunchai ~ Co-advisor

ABSTRACT

The purposes of this study were to evaluate the effects of the isometric exercise
combined with and without the neuromuscular electrical stimulation (NMES) on the
quadriceps muscle strength and spasticity in individuals with spastic diplegia (aged
between 9-21 years). Sixteen participants were divided into two groups based on age,
and outcome measures including quadriceps maximal voluntary isometric exercise
(QMVIC), quadriceps lag (QL), 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 conditions by drawing to either control
(isometric exercise alone) or the combined group (isometric exercise plus NMES).
Both groups were trained for 10 contractions per session (3 sessions per day and rest
between sessions for 2 minutes), 3 days per week for 7 weeks. All variables were
assessed before, at the end of training and 2 weeks after training. Repeated measures

analysis of variance (ANOVA) was used for the QMVIC and quadriceps lag. If there



were statistically significant changes, the dependent t-test was used to test the
differences between times within group. For the MAS of quadriceps and hamstrings
muscles and angles of hip, knee and ankle joints during standing, the Friedman test,
the Wilcoxon Signed-Ranks test and Mann-Whitney U test were used for data
analysis. The results revealed that the QMVIC for both groups were statistically
significantly increased at post-training as compared to pre-training and were
statistically significant decrease at 2-week after post-training as compared to post-
training (p < 0.008). In addition, only the combined group, the QMVIC after 2-week
training was significantly greater than the pre-training data (p < 0.008). For
comparing between group, there was no statistically significant difference between
group (p = 0.54). In addition, the combined group showed statistically significant
decrease in the quadriceps MAS at the post-training (p = 0.01) as compared to the
pre-training. Furthermore, only at post-training, there was statistically significant
difference in the quadriceps MAS between groups (p = 0.04) but there was no any
statistically significant difference in quadriceps lag, angles of hip, knee and ankle
joints during standing and the hamstrings MAS . In conclusion, the isometric exercise
with and without the NMES showed similar benefits for individuals with spastic
diplegia such as increasing the quadriceps muscle strength but only the combined

group reduced the quadriceps muscle.
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