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ABSTRACT

Diabetes is associated with dysfunction, and failure of various organs, especially the
: nerves, heart, and blood vessels. This study aimed to evaluate the effect of aerobic training on ankle joint co-
Received: 30 Jul 2020 © contraction in patients with Diabetic neuropathy during walking.
Accepted: 23 Sep 2020 [VETEEE The statistical sample of the present study included 20 patients (age: 54.947.3, Body mass index:
© 28.4+5.1) with diabetic neuropathy in the experimental group and 20 patients (age: 54.117.1, Body mass index:
28.545.1) with diabetic neuropathy in the control group who were selected by convenience sampling. The elec-
trical activity of selected lower limb muscles was recorded using an electromyography system during walking.
The experimental group did aerobic training for eight weeks (three sessions per week). The 2-ways ANOVA with
repeated measures was used for statistical analysis.
[TEE The results demonstrated lower general ankle co-contraction in the post-test loading phase than the
pre-test in the experimental group (P=0.001). Other components of directed co-contraction in all phases and
general co-contraction in different phases did not demonstrate any significant differences after training proto-
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: col (P>0.05).

Keywords: ¢ [ZTFMERET Damage to the peripheral nerve due to diabetic neuropathy in patients with moderate neuropathy
Diabetic Neuropathy, causes abnormal co-contraction contentment of lower limb muscles during walking; therefore, lowering the
Electromyography, ¢ general ankle co-contraction results in proper control of the lower limbs, which could decrease the likelihood

co-contraction, Gait * ofinjury and falls in patients.
Extended Abstract nemius muscles, which appears to contribute to abnormal
forefoot plantar pressure distribution in diabetic neuropa-
1. Introduction thy individuals. Furthermore, early activation of the me-
dial gastrocnemius and a prolonged tibialis anterior activ-
he prevalence of diabetes worldwide is ity results in muscle co-activation during mid-stance. It
predicted to increase to 4.4% by 2030. seems to be a compensatory mechanism to enhance joint
In more than 50% of diabetic neuropathy stability. Diabetes is associated with dysfunction, and
patients, substantial nerve damage occurs before detec- failure of various organs, especially the nerves, heart, and
tion. Premature activation of soleus and medial gastroc- blood vessels. This study aimed to evaluate the effect of
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aerobic training on ankle joint co-contraction in patients
with diabetic neuropathy during walking.

2. Methods

The statistical sample of the present study included 20
patients (age: 54.9+7.3, Body Mass Index: 28.4+5.1)
with diabetic neuropathy in the experimental group and
20 patients (age: 54.1+7.1, Body mass index: 28.5+5.1)
with diabetic neuropathy in the control group who were
selected by convenience sampling. Ethical approval
was obtained from the local ethical committee (Code:
IR.ARUMS.REC.1397.287). The research protocol of
this study was registered with the Iranian Clinical Trial
Organization (Code: IRCT20200201046326N1).

All participants provided their written informed consent
before the start of the study. This study was designed and
conducted as a double-blinded randomized-controlled
trial (i.e., participants, examiners). Participants were ex-
cluded if they a) suffered partial or total lower limb am-
putation or other neurological or orthopedic impairments
due to stroke, cerebral palsy, poliomyelitis, theumatoid
arthritis, prosthesis, or moderate or severe osteoarthritis;
b) regularly performed exercise during the last 6 months;
¢) were unable to walk independently without pain or the
use of an assistive device; d) had severe cardiac pathol-
ogy, unstable hypertension, or severe musculoskeletal
problems that would limit their ability to exercise.

The electrical activity of selected lower limb muscles
was recorded using an electromyography system during
walking. A wireless EMG system (EMG Pre-Amplifier,
Biometrics Ltd., Nine Mile Point Ind. Est., Newport,
United Kingdom) with 2 pairs of bipolar Ag/AgCl surface
electrodes (25 mm center-to-center distance; input imped-
ance of 100 MO; and common-mode rejection ratio of
>110 dB) was used to record the activity of the tibialis an-
terior (TA) and gastrocnemius medialis (Gas- M) muscles
of the right leg. A die-cut medical-grade double-sided ad-
hesive tape (T350, Biometrics Ltd., Nine Mile Point Ind.
Est., Newport, United Kingdom) was used to attach the
electrodes to the muscle bellies. The raw EMG signals
were digitized at 1000 Hz and streamed via Bluetooth to
a computer for further analysis.

According to the European recommendations Surface
EMG for Non-Invasive Assessment of Muscles (SE-
NIAM), the skin surface was shaved and cleaned with
alcohol (70% Ethanol-C2H50H) over the selected
muscles (Hermens et al., 1999). After that, the skin was
gently abraded before electrode placement (Hermens et
al., 1999). Using a handheld dynamometer, maximum
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voluntary isometric contraction (MVIC) was assessed for
each recorded muscle to normalize EMG during walking
to MVIC. The experimental group did aerobic training
for eight weeks (three sessions per week). The 2-ways
ANOVA with repeated measures was used for statistical
analysis.

3. Results

Baseline demographic characteristics were similar in
both groups. The results demonstrated lower general ankle
co-contraction in the post-test loading phase than the pre-
test in the experimental group (P=0.001). Other compo-
nents of directed co-contraction in all phases and general
co-contraction in different phases did not demonstrate any
significant differences after training protocol (P>0.05).

4. Discussion and Conclusion

Damage to the peripheral nerve due to diabetic neuropa-
thy in patients with moderate neuropathy causes abnormal
co-contraction contentment of lower limb muscles during
walking; therefore, lowering the general ankle co-con-
traction results in proper control of the lower limbs could
decrease the likelihood of injury and falls in patients.
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