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Abstract: Diabetes mellitus (DM) is a complex and complicated disease that has many complications like heart disease, stroke,
hypertension, blindness, eye problems, kidney disease and nervous system disease.  Diabetic peripheral neuropathy (DPN)
significantly contributes to disturbed balance during daily activities through impairing feet sensation. DPN contributes significantly in
falling among elderly patients. ©® Data will be collected from outpatient department of various hospitals in and around Chennai only.
For the study, 60 subjects were selected, 30 subjects clinically diagnosed as diabetic peripheral neuropathy, and 30 subjects where
normal age matched subjects. Within group comparison of pre-test and post-test scores in both groups demonstrated reduction in DNE
scores [Graph 1] with P-value = 0.000 < 0.05, BBS Score [Graph 2] with P = 0 > 0.05, TUG Score [Graph 3] with P = 0 < 0.05. In this
study the static and dynamic balance scores of group A diabetic neuropathy patients has less where compared to the group B age
matched normal subjects, hence the study concluded that due diabetic neuropathy the group A patients will have more deficits in the
static and dynamic balance when compared with the age matched normal subjects group B.
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1. Introduction

Diabetes mellitus (DM) is a complex and complicated
disease that has many complications like heart disease,
stroke, hypertension, blindness, e%/e problems, kidney
disease and nervous system disease. “! Approximately 60%
to 70% of people with DM have mild to severe forms of
nervous system affection. Nearly half of the patients with
DM have one type or combination of motor, sensory, or
autonomic neuropathy that tend to clearly appear many years
after diagnosis of DM, especially in elderly patients. [
Diabetic  peripheral neuropathy (DPN) significantly
contributes to disturbed balance during daily activities
through impairing feet sensation. DPN contributes
significantly in falling among elderly patients. People with
DPN often experience balance disorder and abnormally
increased postural sway, especially with the eyes closed.
Balance is the process of maintaining the Center Of Gravity
within the subject's limits of stability and influenced by the
base of support. Postural instability caused by DPN
increases the impact of micro-traumas and wounds. In the
elderly, slips or falls are one of the most common causes of
injury. [ Patients with DPN suffer disturbed balance even
with their eyes opened, and hence; increased risk for falling.
11t was only in 1864 that DM was recognized as cause of
peripheral neuropathy (PN). Some years later, the
involvement of cranial nerves of diabetic patients has been
observed ) The loss of tendinous reflexes in lower limbs
(LL) was described by Bouchard in 1884 and the presence of
spontaneous symptoms such as pain and hyperesthesia was
described by Pavy in 1885 Motor manifestations were
documented by Buzzard in 1890. The first DN classification
was suggested by Leyden (1893) who subdivided it in
sensory and motor manifestations. Jordon and Crabtree

(1935) in turn, were the first to mention pathophysiologic
DN mechanisms. After the discovery of insulin in the 1930s
to treat DM, the prevalence of DN has significantly
increased since diabetic patients started to have longer life
expectation. Studies by Fagerberg, Mulder et al.10 and
Pirart, Lauvaux and Rey, have proven the correlation of DN
with other microvascular complications such as diabetic
nephropathy.

The International Diabetes Federation estimates that 425
million people worldwide have diabetes, making it the
largest global epidemic of the 21st century.115 million
people in China, 73 million in India and 30 million in the
United States have diabetes. These numbers are dwarfed by
the number of individuals with prediabetes, which is
estimated to be 388 million in China, 133 million in India
and 85 million in the United States.12% of global health
expenditure, or $727 billion, is directed towards diabetes and
its complications, and similar to the number of individuals
with diabetes, this number continues to increase at an
unsustainable rate.

Diabetic neuropathy is a unique neurodegenerative disorder
of the peripheral nervous system that preferentially targets
sensory axons, autonomic axons and later, to a lesser extent,
motor axons. How diabetes mellitus targets sensory neurons
remains debated. Progressive diabetic neuropathy involves
retraction and ‘dying back’ of terminal sensory axons in the
periphery, with relative preservation of the perikarya (cell
bodies). Its ‘stocking and glove’ pattern of involvement
reflects damage to the longest sensory axons first with, for
example, loss of distal leg epidermal axons preceding loss in
more proximal limbs; for this reason, diabetic neuropathy is
considered a length-dependent neuropathy. ©
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Diabetic neuropathies are a family of nerve disorders caused
by diabetes. People with diabetes can, over time, develop
nerve damage throughout the body. Some people with nerve
damage have no symptoms. Others may have symptoms
such as pain, tingling, or numbness—Ioss of feeling—in the
hands, arms, feet, and legs. Nerve problems can occur in
every organ system, including the digestive tract, heart, and
sex organs. About 60 to 70 percent of people with diabetes
have some form of neuropathy. People with diabetes can
develop nerve problems at any time, but risk rises with age
and longer duration of diabetes. The highest rates of
neuropathy are among people who have had diabetes for at
least 25 years. Diabetic neuropathies also appear to be more
common in people who have problems controlling their
blood glucose, also called blood sugar, as well as those with
high levels of blood fat and blood pressure and those who
are overweight.

The causes are probably different for different types of
diabetic neuropathy. Researchers are studying how
prolonged exposure to high blood glucose causes nerve
damage. Nerve damage is likely due to a combination of
factors: metabolic factors, such as high blood glucose, long
duration of diabetes, abnormal blood fat levels, and possibly
low levels of insulin, neurovascular factors, leading to
damage to the blood vessels that carry oxygen and nutrients
to nerves, autoimmune factors that cause inflammation in
nerves, mechanical injury to nerves, such as carpal tunnel
syndrome, inherited traits that increase susceptibility to
nerve disease, lifestyle factors, such as smoking or alcohol
use

Symptoms depend on the type of neuropathy and which
nerves are affected. Some people with nerve damage have
no symptoms at all. For others, the first symptom is often
numbness, tingling, or pain in the feet. Symptoms are often
minor at first, and because most nerve damage occurs over
several years, mild cases may go unnoticed for a long time.
Symptoms can involve the sensory, motor, and autonomic—
or involuntary— nervous systems. In some people, mainly
those with focal neuropathy, the onset of pain may be
sudden and severe.

Symptoms of nerve damage may include: numbness,
tingling, or pain in the toes, feet, legs, hands, arms, and
fingers, wasting of the muscles of the feet or hands,
indigestion, nausea, or vomiting, diarrhea or constipation,
dizziness or faintness due to a drop in blood pressure after
standing or sitting up, problems with urination, erectile
dysfunction in men or vaginal dryness in women, weakness.

2. Methodology

Data will be collected from outpatient department of various
hospitals in and around Chennai only. For the study, 60
subjects were selected, 30 subjects clinically diagnosed as
diabetic peripheral neuropathy, and 30 subjects where
normal age matched subjects. Patients were evaluated using
an assessment form, diabetic neuropathy examination score,
patients were informed about the procedure, merits and
demerits study. consent form is obtained from each patients
for voluntary participation. Subjects were selected in the
study on the basis of inclusion criteria (Age between 35 to

55 years, Both male and female patients, With type 2
diabetes for ten years, Subject is positive in diabetic
neuropathy examination score (DNE), Willing to participate
in the study). Patients taken in two groups; Diabetic
Neuropathy Patients taken as group A and age matched
normal subjects taken as group B

Variables

Primary measures of the diabetic neuropathy is Diabetic
neuropathy examination score. Parameters used to measure
static and dynamic balance are Berg Balance scale (BBS)
and Timed UP and GO (TUG)

3. Procedure

Group A:

The subjects in this group are with diabetic peripheral
neuropathy. In Group A the patients are clinically diagnosed
with diabetic neuropathy examination score to conform
diabetic neuropathy and then static and dynamic balance of
the diabetic neuropathy patients where assessed using the
Berg Balance Scale and Timed UP and GO test. In Berg
Balance Scale it consists of 14 components and 56 points of
score, if the static and dynamic balance is affected, the
patient could not able to score 56. In Timed UP and GO test,
the patient is asked to stand from the chair and walk for 10
feet and return to the chair, the therapist wants to note the
time taken by the patient to complete the task. It is compared
with the normative values.

Group B:

The subjects in this group are age matched normal
individuals. In Group B the individuals are normal subjects
taken to compare with the diabetic neuropathy patients's
static and dynamic balance by Berg Balance Scale and
Timed UP and GO test. The above same test is followed to
this group.

Statistical Analysis

The present study included 60 subjects, in which 30 subjects
were on Group A (Diabetic Peripheral Neuropathy) and 30
subjects were on Group B (age matched normal individuals).
[Table 1] [Table 2] represents demographic data of the study
participants

Within group comparison of pre-test and post-test scores in
both groups demonstrated reduction in DNE scores [Graph
1] with P-value = 0.000 < 0.05, BBS Score [Graph 2] with P
=0>0.05, TUG Score [Graph 3] with P =0 < 0.05.
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4. Conclusion

In this study the static and dynamic balance scores of group
A diabetic neuropathy patients has less where compared to
the group B age matched normal subjects, hence the study
concluded that due diabetic neuropathy the group A patients
will have more deficits in the static and dynamic balance
when compared with the age matched normal subjects group
B.
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Table 1
S No.| Age| Gender | Group| DNE Score | BBS Score | TUG Score
1 | 48 |[Female| A 8 42 18 sec
2 | 51 |[Female| A 13 32 30 sec
3 | 53 |[Female| A 16 28 32 sec
4 | 45| Male A 8 41 16 sec
5 | 50 |Female| A 16 28 30 sec
6 | 40 [Female| A 8 40 17 sec
7 | 40 [Female| A 8 42 16 sec
8 | 39 |[Female| A 8 42 16 sec
9 | 38 |Female| A 8 41 17 sec
10 | 43 [Female| A 8 40 22 sec
11 | 55 |[Female| A 16 30 34 sec
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12 | 55| Male A 16 28 35 sec
13 | 55| Male A 16 29 34 sec
14 | 50 | Female| A 11 35 30 sec
15 | 42 | Male A 8 42 24 sec
16 | 45| Male A 8 42 18 sec
17 | 47 | Male A 8 41 24 sec
18 | 49 |Female| A 8 41 28 sec
19 | 39 |Female| A 8 41 20 sec
20 | 47 | Male A 8 42 23 sec
21 | 47 | Male A 8 42 25 sec
22 | 46 | Male A 8 41 25 sec
23 | 51 | Male A 16 30 32 sec
24 | 39 |Female| A 8 40 16 sec
25 | 36 |Female| A 8 40 17 sec
26 | 42 |Female| A 8 41 25 sec
27 | 52 |Female| A 16 28 35 sec
28 | 46 |Female| A 8 42 25 sec
29 | 46 |Female| A 8 42 25 sec
30 | 44 | Male A 8 43 16 sec
Table 2
S No|Age| Gender | Group| DNE Score | BBS Score | TUG Score
1 | 48 |Female| B 0 55 10 sec
2 | 51 |Female| B 0 54 15 sec
3 | 53 |Female| B 0 54 15 sec
4 | 45| Male B 0 56 10 sec
5 | 50 | Female| B 0 55 15 sec
6 | 40 |Female| B 0 56 10 sec
7 | 40 |Female| B 0 56 10 sec
8 | 39 |Female| B 0 56 10 sec
9 | 38| Female| B 0 56 10 sec
10 | 43 |Female| B 0 56 12 sec
11 | 55 |Female| B 0 53 15 sec
12 | 55| Male B 0 54 15 sec
13 | 55| Male B 0 53 15 sec
14 | 50 | Female| B 0 54 16 sec
15 | 42| Male B 0 56 12 sec
16 | 45| Male B 0 56 11 sec
17 | 47| Male B 0 56 13 sec
18 | 49 |Female| B 0 56 13 sec
19 | 39 |Female| B 0 56 10 sec
20 | 47| Male B 0 56 12 sec
21 | 47| Male B 0 56 13 sec
22 | 46 | Male B 0 56 13 sec
23 | 51| Male B 0 54 15 sec
24 | 39 |Female| B 0 56 10 sec
25 | 36 | Female| B 0 56 10 sec
26 | 42 |Female| B 0 56 12 sec
27 | 52 |Female| B 0 53 16 sec
28 | 46 |Female| B 0 56 12 sec
29 | 46 |Female| B 0 56 12 sec
30 | 44 | Male B 0 56 11 sec
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