Jundishapur

Journal of Medical Sciences

Research Paper ‘ i‘

Motor Strategies Used to Restore Balance in People With and Without ok
Impaired Sensory Organization Suffering From Diabetic Polyneuropathy

Zahra Kosarian 2, Mehrnoosh Zakerkish 3>, Mohammad Mehravar **:, *Mohammadjafar Shaterzadeh Yazdi **:, Saeed
Hesam®

1. Musculoskeletal Rehabilitation Research Center, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran.

2. Student Research Committee, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran.

3. Diabetes Research Center, Health Research Institute, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran.

4. Department of Physiotherapy, School of Rehabilitation Sciences, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran.

5. Department of Biostatistics and Epidemiology, School of Public Health, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran.

Use your device to scan
and read the article online

[®[ETLTT Kosarian Z, Zakerkish M, Mehravar M, Shaterzadeh Yazdi M, Hesam S. [Motor Strategies Used to Restore Balance in People
With and Without Impaired Sensory Organization Suffering From Diabetic Polyneuropathy (Persian)]. Jundishapur Journal of Medical
Sciences. 2022; 21(4):560-573. https://doi.org/10.32598/ISMJ.21.4.2844

e | https:/doi.org/10.32598/JSMJ.21.4.2844

NoER . ABSTRACT

Reduced ability to control balance is one of the disorders affecting the quality
of life and daily activities of people with diabetic polyneuropathy (DPN), which can lead to dangerous
consequences such as falling. By identifying the causes of balance disorders, we can better understand
this condition to provide effective and evidence-based treatments for these patients. This study aims
to investigate and compare the use of motor strategies in people with and without impaired sensory
organization suffering from DPN.

In this cross-sectional study, 40 people with DPN participated. Their demographic
information were recorded and then underwent balance performance test using the sensory organization
test. Based on the results, they were divided into two groups: Control group without impaired sensory
organization (n=18) and Patient group with impaired sensory organization (n=22).

[T The prevalence of inappropriate use of motor strategies to restore balance in DPN patients with
impaired sensory organization was higher than in the control group. The adopted inappropriate strategy
was mostly in using ankle strategy, where the somatosensory and visual perturbations were higher.

Received: 16 May 2022 . [TTITETT Patients with DPN use ankle strategy, instead of hip strategy, to restore balance. This non-use
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Extended Abstract

Introduction

iabetes is a common, non-communicable

disease. Its prevalence is estimated to

reach 592 million people by 2035, impos-

ing a huge financial burden on the health

system [1, 2]. Diabetic poly neuropathy
(DPN) is one of the most common chronic complica-
tions of diabetes, affecting almost 50% of diabetic pop-
ulation. The most common type of affected nerve fiber
are large fibers, in which visual, vestibular and somato-
sensory senses are transferred to central nervous system
[4]. Since, the mentioned senses are involved in postural
control, their lacking and balance and gait impairments
can increase the risk of falling [5-7]. Postural control en-
compasses a complex process between sensory and mo-
tor systems, involving sensory inputs, responding to body
orientation changes, and maintaining the body center of
mass within the base of support [8, 9].

Following a perturbation, the postural control system
uses two strategies to restore balance: Ankle strategy, and
hip strategy. The optimal use of these movement strate-
gies, not only overcomes the balance challenge, but also
leads to the reduction of energy consumption to perform
the balance task [14, 15]. Sensory organization test (SOT)
is used to quantify balance using three senses, and is a
gold standard for evaluating impaired sensory organiza-
tion. It is provided by the NeuroCom device. In this test,
the balance performance is examined under six condi-
tions. In this study, we aim to investigate how the move-
ment strategies are employed in people with DPN in two
groups with and without impaired sensory organization.

Methods

In this cross-sectional study, 74 people with DPN were
introduced by an endocrinologist who met the inclusion
criteria. Twenty-two of them refused to participate in the
study for personal reasons. Of the remaining 52 people
who agreed to participate in the study, 12 were excluded
due to having at least one of the exclusion criteria. Final-
ly, 40 people with DPN (26 women and 14 men) partici-
pated in the study. After signing the consent form, their
demographic information was recorded, and underwent
neuropathic examinations using neuropathy disability
score (NDS). Then, balance evaluation was conducted
using SOT on NeuroCom instrument. This test provides
two scores of composite and equilibrium. According to
the presence or absence of balance disorder based on the
SOT, participants were placed in two groups: Control
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group without impaired sensory organization (n=18) and
Patient group with impaired sensory organization (n=22).
Then, motor strategies were used to restore balance. De-
scriptive statistics including Mean+SD, and percentage
were used for quantitative variables.

Results

The prevalence of using the wrong motor strategy in the
patient group was higher than in the control group. In all
participants, the most error in choosing the motor strat-
egy was at SOT conditions 5 and 6 (where the greatest
challenge was applied to the vestibular system) in which a
wrong ankle strategy was mostly used (ankle dominant).
Most of people with impaired sensory organization adopt-
ed an inappropriate ankle strategy. In Overall, 40% of the
participants selected the correct motor pattern, and 60%
used an inappropriate motor pattern.

In the control group, only three had adopted an inap-
propriate motor pattern, one had an inappropriate ankle
strategy at condition 6, one had an inappropriate hip strat-
egy at condition 6, and the other one had inappropriate hip
strategy at conditions 5 and 6. Finally, nine motor strategy
patterns were observed in people DPN.

Conclusion

People with DPN use incorrect motor strategy to restore
balance compared to healthy peers. The prevalence of
improper use of motor strategy in DPN people with im-
paired sensory organization is much higher than that in
the DPN people without this impairment. These people
relied more on the ankle strategy, especially when the ves-
tibular system was under higher perturbation. This find-
ing can indicate the presence of vestibular system disor-
der following DPN in these patients. It is recommended to
pay attention to the strength and coordination of trunk and
hip muscles for optimal use of hip strategy in different
balance conditions during treatment of balance disorders
in people with DPN.
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