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Abstract

This study investigated the effect of CXWORX exercises on dynamic balance and
proprioception in deaf adolescent girls. The research method was pseudo-experimental
with a control group. The statistical sample was 30 absolute deaf adolescent girls. The
participants were divided into control and experimental groups (15 people in each group).
Y test was used to measure dynamic balance and upper limb function and Kinovea
software was used to measure proprioception. Shapirovilk test was applied to evaluate the
normality of data distribution, and dependent t-test and analysis of covariance were used
to analyze the hypotheses. It was done in SPSS software at a significant level of 0.05. The
results showed that CXWORX exercises improved dynamic balance, upper limb function
and proprioception of absolute deaf adolescent girls in both intra-group and inter-group
comparisons.
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Extended Abstract

Background and Abstract

Children with hearing loss are at risk for vestibular dysfunction as a defect in this
part can affect postural stability. Damage to parts of the atrial cochlear nerve not
only causes hearing loss and sensorineural hearing loss, but may also damage the
vestibular area. It is also associated with balance problems (1). Balance control is
a dynamic stage that causes the body to remain in a state of stillness and balanced
motion, which is controlled by the visual, atrial, and profound systems (2, 3).
Proprioception is an important part of the sensory input of the sensory-motor
system, which is known as conscious perception of the position of limbs in space,
and having a good proprioception is one of the most basic factors involved in
maintaining balance (4). The importance of posture and balance in the
independence of activities such as sitting, standing, walking is discussed from the
perspective of scientists. Therefore, the purpose of this study was to investigate
the effect of CXWORX exercises on balance, upper limb function and
proprioception of absolute deaf adolescent girls.

Materials and Methods

This research was a quasi-experimental study with a pre-test and post-test design.
The study’s statistical population consisted of 63 completely deaf adolescent girls
of Urmia city. Among them, 30 persons based on G-Power method (5) with mean
age (experimental group 19.07 £ 2.4 and control group 17.93 + 3.06), height
(experimental group 1.68 + 0.05 and control group 1.70 + 0.07), weight
(experimental group 58.46 + 7.51 and control group 59.70 + 5.55) were selected.
The participants were randomly divided into control and experimental groups (15
people in each group). All participants voluntarily participated in the study. In
addition, they completed the consent form and demographic questionnaire
concerning onset puberty and anthropometric characteristics. It should be noted
that the evaluation of upper limb function, dynamic balance, and proprioception
of ankle and knee performed in standard conditions and with minimal coverage in
appropriate ambient temperature. All tests were done under the ethical committee
principles by maintaining health protocols at gym. Participants had CXWORX
exercises for 8 weeks. Dynamic balance, upper limb function and proprioception
of subjects was measured before and after exercise. The Y test was used to
evaluate dynamic balance and upper limb function (6, 7). Proprioception of ankle
and knee measured by recording joint sense position with digital camera and were
calculated by Kenova software. The duration of the training lasted 6 weeks for
experimental group. During this period, the control group was asked to continue
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their daily activity. The data were analyzed by dependent t-test and analysis of
covariance at a significance level of 0.05.

Findings

The results of t-test showed that there was no significant difference in the mean
of demographic characteristics of the control and experimental groups in pre-test
(P > 0.05). Shapiro-Wilk test was used to check the normality of the data.
Therefore, parametric tests utilized to analyze the data. The results of analysis of
covariance showed that there is a significant difference in dynamic balance, upper
limb function and ankle and knee proprioception between pre-test and post-test in
the experimental group (P = 0.001). Furthermore, dependent t-test was used to
evaluate the difference (dynamic balance, upper limb function, and proprioception
of ankle and knee) between pre-test and post-test for each group. The results of
dependent t-test indicated that there was a significant difference between pre-test
and post-test in terms of the amount of dynamic balance (pre-test 82.62 + 10.41,
post-test 85.18 + 10.26), upper limb function (pre-test 80.40 £+ 8.36, post-test
84.86 + 8.37), knee proprioception (pre-test 14.87 + 4.68, post-test 6.65 + 4.15)
and ankle proprioception (pre-test 1.61 + 1.01, post-tests 0/06 + 0.63), in the
experimental group, but not in the control group.

Conclusion

The results of the present study showed that CXWORX exercises improved
dynamic balance, upper limb function and proprioception of absolute deaf
adolescent girls (P <0.05) in both intra-group and inter-group comparisons.
Therefore, this exercise program can be used to achieve various goals, including
increasing the proprioception of the ankle and knee by eliminating visual input,
and also to increase the upper limb's function and thus improve the performance
and balance function in this group of absolute deaf girls.

Keywords: CXWORX Exercises, Dynamic Balance, Upper Limb Function,
Proprioception, Adolescent Girl, Deaf
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