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Abstract 

Background and Purpose: The incidence of diabetes is increasing rapidly in India, so as the 

complications are. The most significant complication is peripheral neuropathy which leads to weakness of 

muscles and lack of protective sensation in the foot because of demyelination of sensory and motor nerves. 

In this context patient will lose balance, feel difficulty while walking and may fall. So balance and gait re-

education plays a vital role to improve functional ability, postural control and to reduce falls. Till date 

many studies have been done to improve balance by using unstable surfaces. Comparison of two unstable 

surfaces is still lacking. So this study is intended to know whether wobble board is best or stability disc to 

improve balance in diabetic individuals. 

Materials and Methods: 30 participants with diabetic neuropathy were randomly assigned into two 

groups; group A (n=15) underwent exercises on wobble board and group B(n=15) received exercises on 

stability disc for 30 min for 8 weeks. Pre and post intervention balance was assessed by Berg balance sale 

and gait was assessed by TUG. 

Results: Results of Berg Balance Scale were analysed using non parametric tests and TUG scores were 

analysed using t tests. The observed differences of values were tested with the Z at 95% level of 

significance (p<0.05). 

Conclusion: Both groups have showed good upshots in recovery after the study. The subjects who were 

trained on stability disc showed substantial improvement when compared to subjects trained on wobble 

board (p<0.05). Hence we conclude that stability disc is more effective than wobble board to improve 

balance in diabetic neuropathy patients. 
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Introduction 

Diabetes mellitus is becoming a crucial health 

confront to the entire globe. The unsurpassed 

financial growth and rapid urbanization has led to 

hike in the non-communicable diseases like diabetes 

and cardiovascular diseases. In India, the prevalence 

of diabetes is escalating at an alarming rate from 
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31.7 million in 2000 to 79.4 million in 2030.
[1]

 In 

2000, India (31.7 million) is leading the entire world 

with utmost number of diabetic population followed 

by China (20.8 million) and the United States (17.7 

million).
[2]

 Every fifth diabetic in the world is an 

Indian.
[3]

 

Nevertheless, diabetic neuropathy (DN) is a 

widespread disorder which is defined as signs and 

symptoms of peripheral nerve dysfunction in a 

patient with diabetes mellitus (DM) in whom other 

causes of peripheral nerve dysfunction have been 

excluded.
[4]

  It’s prevalence varies from 13 to 68%.
[5]

 

Among all types, sensory motor distal symmetric 

poly neuropathy is the wide spread one.
[6]

Prolonged 

exposure to chronic hyperglycemia decides the 

severity of neuropathy.
[7,8] 

Sensory symptoms occur 

first in glove and stocking distribution and motor 

signs appear later.
[4] 

Decreased sensory perception 

in the feet may cause plantar ulcers, balance 

impairment, increased dependence in daily activities 

and falls.
[9]

 

Compromise in sensory function in diabetic 

neuropathy leads to instability during stance and 

gait.
[10] 

The vestibular, visual, and  proprioceptive 

sensations are  majorly contributed for maintaining 

normal human posture. Postural instability in 

neuropathy is accredited to not having accurate 

proprioceptive feedback from the lower extremities. 

Neuropathic individuals reported 15 times higher 

rate of injuries during gait and were feeling less safe 

during unanticipated situations.
[11]

Deprived balance 

can be attributed to impaired proprioception, 

movement-strategy dysfunction, anatomical and 

biomechanical disorders. Thus, increases the impact 

of micro traumas and wounds.
[12]

 

Normal gait demands well-coordinated effort from 

various physiological systems. Since diabetes 

causes impairment of multiple organ subsystems, 

consequently the walking is altered. These 

individuals walk 20-30% slower on par with the age 

matched healthy individuals.
[13]

The gait alterations 

include  reduced cadence, decreased gait velocity, 

shorter stride length, increased stance time. Uneven 

surfaces are more challenging for these patients.
[5]

 

Treatment interventions emphasize on balance 

training and gait in diabetic neuropathy are 

abundant like Progressive Biodex  Stability System, 

Rocker/Wobble-board Training, Gait and Balance 

exercises with function orientated strengthening, 

Whole Body Vibration etc.
[14]

Training on unstable 

surface (swiss ball, bosu ball, wobble board, 

stability trainers) is more demanding and inspiring 

for the patients. Literature on comparing the 

unstable surfaces is flimsy. So In this study we 

compared exercises on wobble board versus 

stability disc to improve balance and gait in diabetic 

neuropathy patients. 

 

Methodology 

Patients of type 2 diabetes who matches the 

inclusion criteria of 4-8years of diabetes duration , 

both genders, strength of  lower limb muscles not 

less than grade 3 by manual muscle testing, having 

moderate neuropathy on TORANTO SCALE(9-11), 

Berg balance scale score between 35-45, Timed up 

and Go score- not less than 15 sec were enrolled. 

The exclusion criteria were; subjects having plantar 

ulcers and foot problems, any vestibular disorders, 

history of any orthopedic and neurological 

complications, peripheral vascular complications, 

any hearing and visual deficiencies. 

 

Procedure 

The selected 30 patients with described criteria were 

randomly allocated into two groups, Group-A and 

Group-B of 15 respectively. Informed consent was 

taken from those who agreed to participate in the 

study, clearly explained about the procedure and 

base line values were taken using Berg balance 

scale, Timed up and go test. 

All the patients were treated with conventional 

therapy for 30 min. In addition, participants in 

group A were given wobble board exercises for 

15min and individuals in group B received stability 

disc exercises, for 8 weeks, 3sessions a week. 

Conventional exercises included: Relaxed deep 

breathing exercises, range of motion exercises for 

bilateral ankle joints, sit to stand, standing weight 

shifts, heel standing, toe standing, reaching 
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activities, single limb stance, ramp walking, tandem 

walking , stair climbing  and spot marching . 

 

Exercises on wobble board (Group A): Participants 

were instructed to do standing and balancing on 

wobble board, move the board forward and 

backward(grasp a chair for support if desired), then 

move side to side, rotate the wobble board round so 

that the edge of the board is in contact with floor, 

revolve the wobble board round without allowing 

the edge of the board to touch the floor, do small 

knee bends, gradually bend  knees further into a 

squat, reach both arms out in front of them, rotate 

their upper body around slowly from side to side. 

All exercises were repeated with closed eyes.  

 

Exercises on stability disc (Group B): Subjects 

were asked to do Standing and balancing on the 

stability disc, Bipedal heel rise, single limb stance, 

hip flexion balancing on one leg and keep the other 

hip at 90 degree flexion, Hip extension balance on 

one leg extend the other leg behind the body, Knee 

bending: balance on one leg bend the other leg to 

keep the knee up to 90 degree flexion and repeat all 

the exercises with other leg.
[15]

 

 

Results 

After completion of 8weeks the scores of Berg 

Balance Scale, inter group results are compared by 

Mann-Whitney U Test and intra group results are 

done by Wilcoxon Signed Rank test.TUG scores 

were analysed by t test. Both groups have shown 

improvement in the scores of the two outcome 

measures. However when two groups were 

compared more improvement is seen in Group B. 

 

Table 1:  Berg Balance Scale Score in Group A and 

Group B 

 

Table 2:  TUG Score in Group A and Group B 

 

 

Discussion 

In standing Somatosensory function contributes 

majorly around 60–75% for the postural control.
[16] 

The sensory  receptors in the sole of  feet are mainly 

concerned with exteroceptive skills like estimation 

of the  texture and quality of the supportive surface. 

This cutaneous input provides information 

regarding the properties of the support surface.
[17]

 

In neuropathic individuals decline in the function of 

somatosensory system leads to inaccurate 

proprioceptive information from the lower 

extremities to higher centres. In due course this 

makes the patients vulnerable to postural instability, 

falls and dependence in the functional abilities.
[11]

 

The results of present study proclaim that 

proprioceptive training is effective for improving 

balance and gait in DPN patients as all 30 
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Group A 15 39.6000 3.71868 .96016 

Group B 15 39.7333 3.51460 .90746 

BBS_Pos
t 

Group A 15 41.7333 3.86313 .99746 

Group B 15 44.9333 3.97252 1.02570 

  

Group 

 

N 

 

Mean 

Std. 

Deviation 

Std. 

Error 

Mean 

TUG pre 

 

Group A 15 22.4000 1.50238 .38791 

Group B 15 22.4667 1.35576 .35006 

TUG post Group A 15 17.6000 1.54919 .40000 

Group B 15 15.7333 .96115 .24817 
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individuals have shown intensification in the scores 

of BBS and TUG. These findings are consistent 

with the studies done by Irshad Ahmad et al., 2017, 

Mohammad Akbari et al, 2012, Abeer El-Wishy et 

al, 2012 who proved that diabetic patients benefit 

from balance training. In our study  improvement is 

seen in patients treated with wobble board, these 

results are supported by Nizar Abdul Majeed Kutty 

et al, 2013,  who explained that while standing on 

wobbly surface the visual and vestibular systems 

will become vital to stabilize the body as the 

proprioceptive inputs are decreased when compared 

to stable surface. Lower levels of nervous system 

uses peripheral inputs for automatic postural 

responses and higher levels will use it to build up 

internal representations of the self in space for the 

production of anticipatory postural adjustments and 

voluntary movements.
[13]

 

Improvement seen in group B has been coinciding 

with  previous studies done by M.S Ajimsha et al, 

2011, Jyoti; Karol et al, 2016, have also emphasized 

the positive effects of balance training exercises on 

stability trainer, they proposed  that , sensory inputs 

were manipulated by altering the support surface 

additionally proprioceptive training  also augment  

firing from the cutaneous receptors of the feet and  

from mechanoreceptors of the muscle during co-

contraction produced by the swaying movement. 
[11,14,18]

 When we stand on stability disc the stimulus 

applied to the cutaneous receptors of the sole is 

keep on changing. This will stop adaptation of the 

receptors leads to continuous firing and 

transmission of impulses to higher centres.
[19]

 

Future research may focus on more number of 

patients, long term follow up of the results with 

quantitative analysis of balance. 

 

Conclusion 

The results for outcome measures provide a strong 

evidence which conclude that both devices are 

useful in improving Balance and Gait but stability 

disc exercises are  proven to be more significant and 

effective approach in improving balance and gait in 

diabetic neuropathy patients than wobble board 

exercises. 
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