K Iranian Journal of
Rehabilitation Research in Nursing

Summer 2020, Volume 7, Issue 2

Iranian Nursing
Association

Research Paper

Effect of Eight-Week Combined Strength-Balance Training on Muscle
Strength, Balance and Quality of Life in Children with Monoplegic Cerebral
Palsy

Abbas Sadeghi """/, Hassan Pourrazi ' “*/, Sanaz Mafi ?

! Assistant Professor, Department of Sport Sciences, Faculty of Social Sciences, Imam Khomeini International University, Qazvin,
Iran

2 Ms of exercise physiology, Allame Gazvini Institute, Qazvin, Iran

* Corresponding author: Abbas Sadeghi, Assistant Professor, Department of Sport Sciences, Faculty of Social Sciences, Imam
Khomeini International University, Qazvin, Iran. E-mail: sadeghi@soc.ikiu.ac.ir

How to Cite this Article:

Sadeghi A, Pourrazi H, Mafi S. Effect of Eight-Week Combined Strength-Balance Training on Muscle Strength, Balance and Quality
of Life in Children with Monoplegic Cerebral Palsy. / North Khorasan Univ Med Sci. 2020;7(2):52-62.

DOI: 10.29252/ijrn.7.2.52

Received: 24 Jun 2020 Abstract
Accepted: 15 Dec 2020 Introduction: Cerebral palsy is the most common sensory-motor disorder that causes
Keywords: movement restriction and reducing social participation in children. Therefore, the
Exercise Training purpose of this study was to investigate the effect of eight-week combined strength-
Muscle Strength bal . | h bal d I f life in child th
Balance alance trfunlng on muscle strength, balance, and quality of lite in children wit
Quality of Life monoplegic cerebral palsy.
Cerebral Palsy Methods: The present study was quasi-experimental and was conducted as a pretest-
© 2020 Iranian Journal of posttest with a control group. Sixteen boys, with the average age (13.48 + 1.41 years)
Rehabilitation Research in Nursing  and with monoplegia cerebral palsy, were voluntarily selected and randomly divided
into equal experimental (N = 8) and control (N = 8) groups. Participants in the
experimental group participated in a combined strength and balance training
program (3 days per week, for eight weeks). In contrast, those in the control group
did not participate in an exercise program. Muscle strength, static balance, and
quality of life were assessed before and after the exercise protocol. Data were
analyzed using pair t and independent t-tests at a significance level of 0.05.
Results: After the 8-week training, a strength of the superior and affected hand, static
balance, and quality of life, participants in the experimental group had significant
improvement over their baseline values (P < 0.001). The range of changes in all
studied variables in the experimental group was significantly higher than the control
group (P < 0.01).
Conclusions: Combining exercise training can improve muscle strength, balance,
and quality of life in children with monoplegia cerebral palsy. However, a definite
statement in this regard is required to further investigation.

Extended Abstract

OBJECTIVE

Cerebral Palsy (CP) is a pervasive sensory-motor
disorder that develops due to damage to the central
nervous system. This disorder is the most common form
of childhood disability, with a prevalence of between 1.5
and 3.8 per 1,000 live births (1). Participants with CP
have lowered physical fitness levels because their motor
impairments restrict their participation in daily physical

activities (3). This inactivity in participants with CP
further causes a loss of neuromuscular function in
physical performance, including decreases in muscular
strength (6). Therefore, children with monopolistic
cerebral palsy have difficulty participating in daily
activities such as eating, dressing, cleaning, etc. (5).
Therefore, the purpose of this study was to investigate
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the effect of eight-week combined exercise training on
muscle strength, balance, and quality of life in children
with monoplegic cerebral palsy.

MATERIALS AND METHODS

The present study was quasi-experimental and was
conducted as a pretest-posttest with a control group.

Sixteen boys, with the age range of (13.48+1.41 years)
and with monoplegia cerebral palsy, were voluntarily
selected and randomly divided into equal experimental
(N=8) and control (N=8) groups. Participants in the
experimental group participated in a combined strength
and balance training program (3 days per week, for eight
weeks). In contrast, those in the control group did not
participate in an exercise program. Balance training
protocol included a controlled weight-shifting balance
exercise on the right, left, front, and back. The activities
were performed in a standing position with the hands
attached to the thighs, leaning to the left, right, front, and
back, respectively, and maintaining balance on the
relevant side and avoiding taking steps (15). Strength
training also focused on strengthening the arm and
forearm's flexor and extensor muscles, including flexion
and extension of the wrist with dumbbells in a sitting
position and flexion and extension of the elbow with the

dumbbell in a sitting position (16). Muscle strength,
static balance, and quality of life were assessed before

the

dynamometer made in Korea was used to measure hand

and after exercise protocol. A hand-made
strength (17). The test of standing time on one leg was
used to measure static balance (18). The quality of life
(physical, psychological, and social) was assessed by the
World Health Organization's Quality of Life
Questionnaire with some items' changes and deletions
(19). Data were analyzed using pair t and independent

t-tests at a significance level of less than 0.05.
RESULTS

Shapiro-Wilk test was first used to examine the normal
distribution of data in different groups. The results
indicated that the collected data had a normal
distribution, and the curve of the sample was assumed to
be expected (P>0.05). After the 8-week training, a
strength of the superior and affected hand, static balance
and Physical, psychological and social dimensions of
quality oflife, participants in the experimental group had
significant improvement over their baseline values (P <
0.001) and were significantly higher than those in the
control group (P < 0.01).

Table 1. Characteristics of subjects before and after eight weeks of exercise training in two Groups

Control (n=8)

Experimental (n=8)

RltLles Pretest Posttest t P Value Pretest Posttest t P Value
i:e“gﬂ‘ oftheaffectedhand, ) (0,066 262:049 073 068 2.63£0.51 394053 2346  0.00001
:;r:;‘gl:;‘ of the not affected /., ; 3.68+0.6 024 0.76 3724029 499+025  -21.67  0.0001
ol

Static Balance, seconds 39.5£3.42 38.12+3.79 1.63 0.48 37.5t4.2 43.87+£3.61 -17.83 0.001
Quality of life, physical 16.37£2.50 17.06+£2.48 -0.84 0.64 17.75£2.43 21.50+1.85 -26.11 0.00001
Quality of life, psychological 10+1.19 10.06+2.31 -0.12 0.93 10.12+£1.24 13.04£1.06 -18.52 0.0001
Quality of life, social 8.25+1.48 7.86£1.28 0.72 0.71 7.67£1.4 9.25+1.03 -13.51 0.001
CONCLUSION be sufficient to maximize neural adaptation and muscle

Decreased muscle strength and consequently reduced
respiratory fitness are significant problems in children
with cerebral palsy (1), resulting in limitations in their
activity and participation (2). Therefore, the present
study aimed to determine the effect of eight weeks of
combined strength and balance training on hand
strength, static balance, and quality of life of children
with monoplegic cerebral palsy. According to the
present study results, the power of the affected and
superior hand of children with cerebral palsy improved
after eight weeks of resistance-equilibrium training
(48% and 33%, respectively). In line with our findings,
Stubbs and Diong (2016) reported that strength
exercises cause significant progress in people's strength
and physical performance with cerebral palsy (21).
Resistance training in immature people is related to
neurological factors (improved motor skills, increased
motor unit recall) than muscle hypertrophy. Progressive
resistance training can increase children's performance
with cerebral palsy by enhancing their sense of depth
perception. The exercise's duration and intensity should

hypertrophy (24). Also, the present study results
showed that the balance rate in children with cerebral
palsy improved by about 14% after eight weeks of
resistance-balance training. In this regard, Peungsuwan
etal. (2017) reported that after eight weeks of combined
exercise, the ability to walk, lower limb strength, and
balance improved dramatically in children with cerebral
palsy (3). It seems that balance training through the
responses of joint and muscle-tendon receptors may
help improve these children's deep sensory system (24).
Finally, the present study results showed that strength-
balance exercise significantly improved the physical,
mental, and social dimensions of life quality in children
with monoplegic cerebral palsy. In general, it seems that
combining exercise training can be useful in improving
muscle strength, static balance, and quality of life in
children with monoplegia cerebral palsy. However, a
definite statement in this regard is required to further
investigation.
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