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Rehabilitation Research in Nursing ~ Methods: This study was a clinical trial. 30 boys with attention-deficit/hyperactivity
disorder were randomly divided into control (number = 15, age: 8.1 + 0.4 years) and
experimental (number = 15, age: 8.1 + 0.5 years) groups. Before and after 12 weeks,
electromyographical activities of selected muscles during walking were recorded by
the electromyography system. Exercise protocol includes motor games by
Montessori education theory for 12 weeks (3 sessions per week). Statistical analysis
was done by two ways ANOVA with repeated measures.

Results: During the loading phase, the results demonstrated that the frequency
content of tibialis anterior (P=0.041) and vastus lateralis (P = 0.041) muscles was
lower during the post-test than that pre-test in the experimental group only. During
the mid-stance phase, the findings showed that the frequency content of gluteus
medius muscle was lower during the post-test than that pre-test in the experimental
group only (P = 0.047).

Conclusions: The reduction of muscular frequency content in the present study after
training is associated with improved gait efficiency. Therefore, using this exercise
protocol was recommended for boys with attention/hyperactivity disorder.

Extended Abstract
OBJECTIVE

Attention-deficit/hyperactivity disorder is a deficit
marked by an ongoing pattern of inattention and/or
hyperactivity-impulsivity ~ that  interferes  with
development. Attention
deficit/hyperactivity disorder is among the most

functioning or

prevalent medical-psychological disorders in children.
Several genetic and environmental factors have been
proposed as increasing susceptibility to the disorder.
The present study aimed to evaluate the effect of motor
games by Montessori education theory on the electrical
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activity of muscles in children with attention-
deficit/hyperactivity disorder during walking.

MATERIALS AND METHODS

This study was clinical trial. 30 boys with attention-
deficit/hyperactivity disorder were randomly divided
into control (number=1S, age: 8.1+0.4 years, weight:
29.8+5.2 kg, Height: 141.146.6 cm) and experimental
(number=1S, age: 8.1+0.5 years, weight: 28.9+5.0 kg,
Height: 140.1£8.3 cm) groups. The ethics committee
approved the Medical Sciences University of Ardabil,
Iran (IRARUMS.REC.1398.454). All participants
provided their written informed consent to participate
in this study. All participants were right-footed. During
both pre and post-test, a wireless electromyography
system (Biometrics Ltd., Nine Mile Point Ind. Est,
Newport, UK) with eight pairs of bipolar Ag/AgCl
surface electrodes (20 mm center-to-center distance;
input impedance of 100 MQ; and common-mode
rejection ratio of >110 dB) was used to record the
activity of the tibialis anterior, gastrocnemius medialis,
biceps femoris, semitendinosus, vastus lateralis, vastus
medialis, and rectus femoris, and gluteus medius
muscles of the right leg. Participants were familiarized
with the laboratory situation for the walking trails by
walking three times across the walkway. Participants
walked at the preferred speed during testing. A force
plate (Bertec Corporation, Columbus, OH, USA) was
used to collect ground reaction force data of the right
foot at 1000 Hz. ground reaction force data were low-
pass filtered using 20 Hz. Specific gait characteristics
(heel strike and toe-off) were extracted from the walking
trials using the force plate. For this purpose, a 10 N
threshold was used to detect the stance phase of the gait
cycle. A trial was considered successful if the right foot
landed in the middle of the force plate and if
electromyography signals were artifact-free upon visual
examination of the online screen. Three successful
walking trials were assessed for each condition and used
for further data analyses. For EMG analyses, the gait
cycle was divided into the loading phase (0-20% of the
gait cycle), the mid-stance (20-47% of the gait cycle),
and the push-off (47-70% of the gait cycle) phase.
Exercise protocol includes motor games by Montessori
education theory for 12 weeks (3 sessions per week). A
separate 2 (groups: experimental group vs. control
group) X 2 (time: pre versus post-test) ANOVA with
repeated measures was computed. Post-hoc analyses
were calculated using Bonferroni tests.

RESULTS

Findings did not demonstrate any significant differences
at baseline in muscle activities between groups (P
>0.05). Significant group-by-time interactions were
found for tibialis anterior (P=0.021) muscle activities
and vastus lateralis (P =0.03S) at the loading phase.
During the loading phase, the results demonstrated that
the tibialis anterior and vastus lateralis muscles’

frequency content was lower during the post-test than
that pre-test in the experimental group only (P =0.041).
During the mid-stance phase, the findings showed that
the frequency content of gluteus medius muscle was
lower during post-test than that pre-test in the
experimental group only (P <0.05).

CONCLUSION

The frequency content of tibialis anterior and vastus
lateralis muscles at the loading phase and the frequency
content of gluteus medius muscle at the mid-stance
stage were decreased after training protocol. The
loading phase of the walking involves plantar flexion at
the ankle. Plantar flexion affords eccentric contractions
of the anterior tibialis muscle, allowing the foot to be
slowly lowered to the ground. From its nearly fully
extended position at initial ground contact, the knee
flexes during the loading phase. Eccentric contractions
of the quadriceps accompany this. The reduction of
muscular frequency content in the present study after
training is associated with improved gait efficiency.
Therefore, using this exercise protocol was
recommended for boys with attention/hyperactivity
disorder.
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Applicable Remarks

The reduction of muscular frequency content in the
present study after training is associated with improved
gait efficiency. Therefore, using this exercise protocol
was recommended for boys with
attention/hyperactivity ~ disorder. Overall, results
indicate improvement in gait efficiency after motor
games by Montessori Education Theory.
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