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ABSTRACT
Introduction and Aim: Diabetic peripheral neuropathy (DPN) is defined as the presence of signs and symp-
toms of peripheral nerve dysfunction in subjects with diabetes. Vestibular dysfunction accounted to be greater 
than 70% in people with diabetes which eventually increases the risk of fall.  Conservative treatment methods 
like vestibular rehabilitation (VR) and conventional balance training (CBT) programmes are available to treat 
them. More efficient among them is not known. The aim of the study was to compare the efficacy of VR and 
CBT programmes in the management of individuals with DPN.

Materials and Methods: A total of 60 individuals with DPN were recruited by the simple random sampling 
to participate in this two group pretest-posttest, single blind, single center randomized clinical study. Recruited 
individuals with DPN were randomly allocated into two groups, Group A and Group B. Group A were pro-
vided with VR programme. for 60 seconds duration x 5 repetition / session / day x 3 days / week x 12 weeks. 
While group B received CBT programme. Both the groups received the treatment for 12 weeks, totaling 36 
sessions (three sessions per week). Level of confidence [Activities specific Balance Confidence (ABC) Scale] 
and functional mobility [Timed up and go test (TUG)] were documented at baseline and 12th week after in-
tervention and analyzed. 

Results: Group A demonstrated significance difference (p<0.05) in ABC scale and TUG when compared to 
group B.

Conclusion: Twelve week VR programme has the sufficient potential to increase the level of confidence and 
functional mobility among individuals with DPN.
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INTRODUCTION

Diabetes is a serious and chronic metabolic 
disorder that occurs when the body cannot 
effectively use the insulin that it produces, 

or when the pancreas does not produce enough in-
sulin (1). Diabetes and its complications, especially 
retinopathy and peripheral neuropathy, is steadily 
increasing over the past few decades and The in-
creased risk of complications of diabetes has led to 
1.6 million (2.8%) deaths in 2015 across the world 
(2). Diabetic peripheral neuropathy (DPN) is defined 
as the presence of signs and symptoms of peripher-
al nerve dysfunction in subjects with diabetes after 
the exclusion of other cause (3). Peripheral neu-
ropathies, commonly seen in subjects with diabetes 
mellitus are due to the chronic hyperglycemia (1). 

In type 1 diabetes mellitus, distal polyneuropathy 
typically becomes symptomatic after many years of 
chronic prolonged hyperglycemia, but in cases of 
type 2 diabetes mellitus, the subjects may present 
with distal polyneuropathy only after a few years of 
known poor glycaemic control (1). It is always nec-
essary to take into account the following changes in 
the subjects like Touch sensitivity symptoms which 
include pain, numbness, and altered pain sensation 
in hands, legs, and feet leading to skin damage (1). 

The complication of diabetes which is least under-
stood in its effect on the vestibular system (4). Due 
to diabetes, pathophysiological changes in central 
and peripheral vestibular structures have been not-
ed (3). If the vestibular system is adversely affected 
by diabetes, it is necessary to consider its impact of 
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diabetes on the risk of falls in older adults and other 
population (5).  Although vestibular system dysfunc-
tion is not commonly recognized as a microvascu-
lar complication of diabetes, a recent epidemiolog-
ical study reported that vestibular dysfunction was 
70% higher in people with diabetes than in people 
matched for age and serving as controls (6). In addi-
tion, decreased vibration sense and loss of pressure 
sensitivity have been shown to be associated with 
recurrent falls (7). Because of decreased propriocep-
tive feedback during walking, older adults with dia-
betes walk slower and have greater stride variability; 
these factors increase the risk of falls (8).     

Physiotherapists play a vital role in improving the 
general condition and fall prevention in subjects with 
diabetic peripheral neuropathy. The need to consider 
vestibular rehabilitation (VR) exercise becomes es-
sential due to the involvement of vestibular system 
in people with DPN. VR exercises aim at training 
the eye and head movements and thereby improving 
general coordination. The comprehensive evaluation 
of the vestibular system may be necessary for people 
who have diabetes along with balance impairment. 
Hence the purpose of this study was to compare the 
effects of vestibular rehabilitation (VR) exercises 
and conventional balance training (CBT) program in 
subjects with DPN.

MATERIALS AND METHODS
Recruitment and Allocation

The study protocol was approved by the university 
research and ethics committee (ACS/2016/68) and 
the study was done strictly in accordance with the 
guidelines of Helsinki declaration, revised 2013 (9).  
A total of 30 individual with DPN were recruited by 
the simple random sampling (random number tables 
from standard statistics book) to participate in this 
two group pretest-posttest, single blinded random-
ized clinical study. After the demographics, 60 re-
cruited individual with DPN were randomly divided 
into two groups, group A and group B with, 30 in 
each by block randomization. There were ten blocks, 
with the matrix design of 6 x 10, where 6 being rows. 
Each block contained 6 chits (3 chits for each group), 
totaling 60. The subjects were allotted to the group 
based on the randomly chosen chit. Once the block 
was allotted, next row block was opened. Thus, 
equal number of subjects was assigned to each group 
over time.  Group A received vestibular rehabilita-
tion (VR) exercises. While Group B received con-
ventional balance training (CBT) programme. Both 

the group received the interventions for 12 week pe-
riod, totaling 36 sessions (3 sessions / week). First 
session was performed under supervision, and other 
at their home without supervision. The Consolidat-
ed Standards of Reporting Trials (CONSORT) (10) 
flow chart describing the details of the study is dis-
played in Figure 1.

Vestibular Rehabilitation Exercise in Group A

Group A (30 subjects) received vestibular rehabili-
tation exercises. The vestibular rehabilitation exer-
cises consist of the Cawthorne Cooksey exercises 
and the gaze stabilization exercises. All the exercis-
es were performed daily with 8 repetitions for each 
exercise / session.  They performed single session 
/ day x 3 days / week x 12 weeks. The first session 
of VR exercises were demonstrated and supervised 
by qualified person who have more than five years’ 
experience in training VR exercises.

Conventional balance training (CBT) programme 
in Group B

Group B received CBT program, which includes the 
exercises like single limb stance (30s x 3 repetitions 
/ limb), staggered stance (30s x 3 repetitions / limb), 
side stepping (3m/side x 3 repetition) and crossed 
stepping (3m/side x 3 repetition) exercises for single 
session aimed at improving the balance of the sub-
jects. These exercises were performed single session 
/ day x 3 days / week x 12 weeks.  

Outcome Measures

Both the group were measured for their level of 
confidence [Activities specific Balance Confidence 
(ABC) Scale] (11) and functional mobility [Timed 
up and go test (TUG)]12 between Group- A and 
Group- B at baseline and 12th week post interven-
tion.

Data Analysis

The collected demographic and outcome measures 
were assessed for their normality using Kolmogor-
ov–Smirnov test. As the data follow normal distri-
bution, all the descriptive were expressed in mean ± 
standard deviation. Paired t test was adopted to find 
out the differences within Group- A and group-B for 
pre-post intervention changes. While independent t- 
test was used to compare the changes in mean values 
of ABC scale and TUG test between Group- A and 
Group- B at baseline and end of 12 week interven-
tion. The data was analysed using statistical soft-
ware, statistical package for social science (SPSS), 
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IBM SPSS version 20.0 (Armonk, NY: IBM Corp.). 
The p-value ≤0.05 was considered to be statistically 
significant. 

RESULTS
Sixty individuals with DPN were recruited for the 
study. The demographic characteristic of the indi-
viduals with DPN recruited were displayed in Table 
1. The demographic characteristics were elaborated 
in Table 1. There exists no significance difference 

between the two groups. Between the session and 
group comparison at baseline and end of 12 weeks 
exercise intervention for the outcome measures ABC 
scale (Figure 4) and TUG test (Figure 5) were dis-
played. In all the outcome measures, group A shows 
significant (p<0.05) improvement when compared 
to group B.

Table 1: Demographic characteristic of the individ-
uals with diabetic peripheral neuropathy recruited in 
group A and group B.

Figure 1: CONSORT diagram describing the study flow
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Parameters Group A Group B p-value
N 30 30 -
Age (years) 53.2±3.8 51.7±3.1 0.71
Weight (kg) 75.4±7.5 79.2±5.6 0.23
Height (cm) 165.2±9.2 167.5±6.9 0.13
BMI (kg/m2) 27.7±2.1 28.4±2.9 0.09

Table 1: Demographic characteristic of the indi-
viduals with diabetic peripheral neuropathy re-
cruited in group A and group B

Figure 2: Mean Activities specific Balance Confi-
dence (ABC) Scale score at baseline and end of 12th 
week intervention between Group A and Group B

Figure 3: Mean Timed up and go test (TUG) at 
baseline and end of 12th week intervention be-
tween group A and group B

DISCUSSION
The individual with DPN has increased chances of 
developing an unsteady movement pattern that is 
due to the decline in the balance and proprioception. 
Lack of proprioception in the subjects with diabetic 
peripheral neuropathy may affect the quality of life of 
the patients and their dynamic balance. Studies sug-
gest that the complications of the diabetics are more 
severe when the disease is for the prolonged period. 

Balance problems are one among the common prob-
lem faced by the subjects with DPN in which all the 
three somatosensory systems are affected.                        

The conventional balance training program was the 
treatment strategies for the subjects with balance 
impairment in the diabetics, Allet et al. (8) reported 
that the balance training program had an excellent 
outcome in improving the dynamic balance of the 
subjects (8). It is mandatory that the subjects with 
balance impairment should follow the balance train-
ing because it was the older population who were 
more prone to the fall risk. The conventional bal-
ance training program aims at improving the bal-
ance of the patients and thereby prevents the risk of 
fall. The balance training programme includes gait 
and balance exercises combined with strengthening 
that improves gait speed and balance, and increase 
both muscle strength and joint mobility of diabetic 
patients (6,8,13). This supports the findings of our 
study that CBT improves confidence level and func-
tional mobility in individuals with DPN.

Recent studies suggested that the balance impair-
ment in the diabetics is also due to vestibular dys-
function. D’Silva et al (14) reported the relationship 
among diabetes, vestibular function, and the fall risk 
are complex (14). People with diabetes have many 
deficits, including neuropathy, retinopathy, all of 
which would compromise the activity and their func-
tional status. Vestibular dysfunction is another pos-
sible complication of diabetes and may increase the 
risk of falls. Understanding this relationship, identi-
fying and treating, and working toward integrating 
all systems visual, vestibular, and somatosensory 
to improve balance are the ways in which physical 
therapists can prevent falls. Hence, treating vestibu-
lar dysfunction by the vestibular rehabilitation exer-
cises may also have an impact on improving both the 
static and dynamic balance of the subjects.                      

The present study was conducted in 60 subjects with 
Diabetic Peripheral Neuropathy. 30 subjects were 
included in each Group in which Group A received 
the Vestibular rehabilitation exercises, and Group B 
received the Conventional balance training program. 
The study intended to compare the effectiveness of 
vestibular rehabilitation exercises and conventional 
balance training program in DPN subjects with bal-
ance impairment. This study showed that both the 
treatment program worked well on both the groups, 
in which vestibular rehabilitation exercises were 
considered to be more effective than the convention-
al balance training program in order to maintain the 
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balance while performing different activities. 

The possible reasons behind the effectiveness of 
treatment with vestibular rehabilitation exercises are 
due to the involvement of the visual, vestibular and 
somatosensory system by the process of vestibular 
compensation (14). It is the process which allows 
the brain to regain the balance control when there 
is an imbalance between the right and left vestibu-
lar organs in the ear. It is achieved when the brain 
copes with disorienting signals from the inner ear 
by learning to rely on the alternative signals coming 
from eye, neck, and legs to maintain balance (14-
16). Hence incorporating vestibular rehabilitation 
exercises in the general treatment protocol for treat-
ing subjects with DPN is considered to be beneficial 
in improving balance and reducing the risk of falls 

CONCLUSION
Twelve-week VR programme has the potential to in-
crease the level of confidence and functional mobili-
ty among individual with DPN when compared with 
CBT programme.
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