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ABSTRACT:  
BACKGROUND: Aerobic-synergized exercise enhances balance, fall risks and endurance 
thereby improving fall-related physical fitness in Diabetic Neuropathy patients and reducing fall 
risks. The objective of the study was to know the effects of Aerobic Exercises versus Resisted 
Exercises on Motor Unit Action Potential in Diabetic Neuropathy patients 
METHOD: A comparative study was conducted for 10 diabetic peripheral neuropathy patients 
with age group of 45-60 of both genders .The patients were divided into two groups using lot 
method using random sampling method into Group A (Aerobic exercise, n=5) & Group B 
(Resisted Exercise, n=5).The subjects were followed for the period of 3 months with intervention 
duration of 40 mins for 4 days per week for 3 months The pre and post test valve were measured 
with the help of HbA1c, EMG – MUAP &Six minutes walk test 
RESULT:  There was significant difference in post-test values HbA1c, EMG – MUAP &Six 
minutes walk test were statistically significant with the p value (<0.05). 
CONCLUSION:Thus, this study concludes that there was significant effect of Aerobic exercises 
in improving six minute walk test, Resisted Exercises has increased motor fibres, reduced fall risk 
and improving balance, endurance in Diabetic Neuropathy patients. There was significant 
reduction in HbA1c level in both the groups.  
KEYWORDS:Moderate Intensity Interval Training, resisted exercises, motor unit action 
potential, Diabetic peripheral neuropathy. 
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INTRODUCTION: 
Neuropathic are one of the most common long term complication of the diabetes affecting 

up to 50% of the patient. Diabetic Neuropathy is responsible for 50% to 75% of non dramatic 
amputation. This complication Diabetes is associated with considerable morbidity or 
Mortality1.Neuropathy is characteristic by diffuse damage to the Nerves which leads to sensory 
and motor defect. Thus are present in both type 1 and type 2 diabetes2.In diabetes Neuropathies 
tent to affect the longest nerves of the body this is the lower limbs and feet are prominently 
affected. Amongst of all the autonomic and somatic neuropathies in diabetes distal peripheral 
Neuropathies are the most common3.Distal Sensor in motor poly Neuropathy is the most common 
complication off diabetes and its common symptoms are burning pain, electrical or stabbing 
sensation Paresthesia hyperesthesia deep aching pain and muscle weakness the symptoms are most 
commonly experienced in the feet and lower limbs4. As a consequence many people suffering from 
long standing diabetes have significant deficits in Tactile sensitivity, vibration sense lower limb 
Proprioception and kinaesthesia and absent ankle reflects which further leads to loco motor 
deficits. Lower limb weakness leads to increased postural sway which increases the risk of 
falling.During physical exercise, requirements of oxygen and substrate in skeletal muscle are 
increased as are the removal of metabolites and carbon dioxide. More amount of blood is pumped 
to the exercising muscles to deliver that additional oxygen. Without enough oxygen, lactic acid 
will form instead. Tiny tears form in the muscles that help grow bigger and stronger as they 
heal5.Notwithstanding the benefits derived from regular exercise, there are many people with type 
2 diabetes who do not exercise. For some individuals, the secondary complications arising from 
diabetes (e.g., lower limb neuropathies, lower limb amputations, hypertension, kidney disease and 
retinopathies)2 Exercise makes it easier to control blood glucose (blood sugar) level. Benefits of 
exercise are lowers blood sugar, leaner and stronger muscles, stronger bones and more energy. 

The concept of the motor unit (MU) was put forth by Sherrington as consisting of the spinal 
alpha motor neuron and the muscle fibers innervated by its axon. Activation of a motor neuron 
results in synchronous contraction of all muscle fibers supplied by its axon, and the temporospatial 
summation of these muscle fiber action potentials (MFAPs) represents single motor unit potential 
(MUP). An MU, thus, is the final common pathway for voluntary motor activity. The configuration 
and firing rate of an MUP are reliable measures of the integrity of the MU. MUAP duration reflects 
the electrical activity generated from most muscle fibers belonging to a motor unit. Muscle 
potentials generated more than 1 mm away from the electrode contribute to the initial and terminal 
low-amplitude portions of the potential. The duration also indicates the degree of synchrony among 
many individual muscle fibers with variable length, conduction velocity, and membrane 
excitability. MUAP duration is a good index of the motor unit territory and is the parameter that 
best reflects the number of muscle fibers within a motor unitHence this study was done to know 
the effects of Aerobic Exercises versus Resisted Exercises on Motor Unit Action Potential in 
Diabetic Neuropathy patients 
METHODOLOGY:A comparative study was conducted for 10 diabetic peripheral neuropathy 
patients with age group of 45-60 of both genders were selected based upon Inclusion criteria: 
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Patients clinically diagnosed with Diabetic Neuropathy, HbA1c 7.0% – 8.0%, Both gender, Age 
45 – 60 years, POMA score - 19-23, Borg scale – 40% to 60%, Patients able to walk with or with 
support and Exclusion criteria: Un co-operative patients, Any other Neurological Deficits like 
Stroke, Parkinsonism, etc, Recent Lower limb Trauma, Recent surgeries in Abdomen, Spine, 
Lower limb, Any other Cardiovascular Deficits Like CAD, MI, Any Respiratory disorders Like 
Asthma, COPD. The patients were divided into two groups using lot method using random 
sampling method into Group A (Aerobic exercise, n=5) & Group B (Resisted Exercise, n=5).The 
subjects were followed for the period of 3 months with intervention duration of 40 mins for 4 days 
per week for 3 months The pre and post test valve were measured with the help of HbA1c, EMG 
– MUAP&Six minutes walk test 
 
PROCEDURE: 

The subjects were selected based on the inclusion and exclusion criteria. An inform 
consent will be obtained from them. A complete assessment was done and then the subjects 
were divided into two groups Group A (Aerobic Exercise)& Group B (Resisted Exercise)   
using simple random sampling. The subjects participating in this study were informed that 
they have to do the exercise regularly and can withdraw from the study if they have any 
difficulty. 

Warm up exercises : 5 mins 
Cool down exercises : 5 mins 

 Group A  (Aerobic exercises ) : Moderate Intensity Interval Training aerobic exercises 
[heart rate reserve (HRR) 40-60%] exercise programme 

    Brisk Walking : 30 mins 
 Group B (Resisted Exercises) : The strength training (resistance group) routine will be 

focused on the large muscle groups. Using resistance band [Red color] 

 Leg extension;  Leg Press ;  Knee Curl;  Calf raise; wall Squats  
 The volume of exercise was progressed from 1 set of 8 repetitions up to 3 sets (1 × 8 

to 3 × 8) and according to the individuals capability buthas  to  execute all of these repetitions as 
early as possible.  

The follow up was done and HbA1c, EMG – MUAP for Gastrocnemius&6mins walk test 
values was noted before and after the treatment session for Diabetic Neuropathy patients, 
analyzation was done. 
 

DATA ANALYSIS: 
Statistical analyses were performed by using IBM SPSS for windows version 20(IBM 

SPSS statistics for 
windows,version20.0IBMcorp.Armonk,NY,USA).Themeansandstandarddeviation(SD)wereused 
as continuous data. 
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Table 1: Shows the HbA1c values, MUAP & six minute walk test between Group A & Group 
B  

Paired t-test  
Mean Std.Dev 

t-Value p-value 
Pre Post Pre Post 

HbA1c 
 (Group A) 

10.267 9.82 0.929  0.597  2.84 0.000 

HbA1c 
(Group B) 

10.267  8.86 0.929  0.824  7.5 0.000 

six minute walk 
test(Group A) 

223.6 338.2 11.30 15.59 47.91 0.000 

six minute walk 
test(Group B) 

 
221.9 

 
323.6 

 
10.90 

 
12.48 

 
46.24 

 
0.000 

MUAP 
(Gastrocnemius)(Group 
A) 

8.8 7.6 1.095 0.548 4.8107 0.000 

MUAP 
(Gastrocnemius)(Group 
B) 

8.9 5.3 1.095 0.836 5.83 0.000 
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Figure 1 : Shows the Comparison of mean value of  HbA1c between Group A ( Aerobic 
exercise) & Group B (Resisted exercises) 
 

 
Figure2: Shows the Comparison of mean value of Six minute walk test  between Group A ( 
Aerobic exercise) & Group B (Resisted exercises) 
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Figure3: Shows the Comparison of mean value MUAP (Gastrocnemius of  between Group 
A ( Aerobic exercise) & Group B (Resisted exercises) 
 
RESULT:  

There was a significant effect on HbA1c, MUAP and Six minute Walk test between groups 
and within the groups (p<0.05) 
Table 1: Shows the post mean ± SD value of HbA1c 9.82 ± 0.597, Six minute walk test 
338.2±15.59  & MUAP of Gastrocnemius, 7.6±0.548 of Group A and post mean ± SD value of 
HbA1c 9.82 ± 0.597, Six minute walk test 323.6±12.48  & MUAP of Gastrocnemius, 5.3±1.095 
of Group B.  
 
DISCUSSION: 

The purpose of the study was to find the effects of Aerobic exercises versus Resisted 
exercises on motor unit action potential in Diabetic Neuropathy patients.  So the findings of this 
study revealed that the reduction or loss of muscle strength in diabetic neuropathy is due to 
improper activation and facilitation of the motor units, suggesting that the progression of diabetes 
is likely coincident in both neuromuscular and sensory systems.  

There was decrease in HbA1c level in both the groups because of decrease in insulin 
resistance due to proper activation of  lower limb muscles. And the MUAP of gastrocnemius as 
between more in Group B(Resistance exercise) when compared to Group A(Aerobic exercise). 
The six minute walk test has been more significant in Group A (aerobic exercise) than Group B 
(resisted exercises)   
There is an alteration in microvascular function which may arise even before overt hyperglycemia 
and vascular pathologic changes manifest. 
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Studies compared that combined intervention is more effective than individual treatment program 
but they studied with strengthening and stretching protocols.Nagwa Ibrahim et al (2019) studied 
that Ankle proprioceptive training could be an excellent supplement to traditional physical therapy 
exercises used for improving gait and reducing risk of falling in patients with diabetic neuropathy 
Diabetic patients with large fiber neuropathy have an increased predisposition to falls due to ataxia, 
incoordination, weakness, and muscle wasting. improving muscle strength by high‑intensity 
strength training, coordination, gait training and balance techniques helps to reduce falls and 
resultant fractures. During Aerobic exercise requirements of oxygen and substrate in skeletal 
muscle are increased hence removal of metabolites and carbon dioxide. It lowers blood sugar, 
strengthens muscles and increases bone density. 
CONCLUSION: 
 Thus, this study concludes that there was significant effect of Aerobic exercises in 
improving sixminute walk test, Resisted Exercises has increased motor fibres in Diabetic 
Neuropathy patients. There was significant reduction in HbA1c level in both the groups.  
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