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Abstract: Background: Rural residents experience a 17% higher rate of type 2 diabetes than urban residents. Many of the counties in
the diabetes belt have populations at high-risk of developing diabetes. Balance is the ability to collect sensory and proprioceptive signals
related to a person’s position in space and to produce the appropriate motor responses to control body movement. Balance disorders are
one of the most important reasons to leading falls. The aim of this study was to assess the balance in elderly with type 2 diabetes mellitus,
for improving balance and lowering falls risk in older adults with T2DM. Methods: Total 101 participants were participated in study.
BBS scale were administered to assessed the balance in elderly individuals with type 2 diabetes mellitus, pre and post intervention of
therapeutic exercises. Result:Result shown that the pre intervention BBS score were less than the post intervention BBS score which was
statistically significant (<0.05). Unpaired student t- test and ANOVA test were used for statistical data analysis. Conclusion:The present
study concluded that the after the one week intervention of therapeutic exercises on elderly individuals with type 2 diabetes mellitus
improved balance and lowering the risk of fall in elderly individuals.
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1. Introduction

Elderly population contributed to 7% of total population of
India in 2001 and it will rise to 9% by 2016. In 2010,100
million people were aged above 60 years and by 2020 it will
be 177 million. Ageing process is as such complex and
multi-factorial. Chronic morbidities like diabetes and
hypertension are becoming common health problems among
the geriatric population.’Of all the diseases, type 2 diabetes
mellitus (T2DM) is the single most disease affecting a large
number of elderly populations along with Hypertension.
Diabetes and its complications take a major toll on the
quality of life of the elderly and the healthcare costs of the
society. Diabetes further increases the risk of cardiovascular
mortality in older people.?

Rural residents experience a 17% higher rate of type 2
diabetes than urban residents. Many of the counties in the
diabetes belt have populations at high-risk of developing
diabetes. Diabetes is an increased concern for rural
communities than urban communities because of risk
factors that are prevalent in rural communities and access to
a variety of services.*There are many risk factors associated
with diabetes. Having one or more risk factors increases the
likelihood of developing diabetes. Common  risk
factors includes Obesity, Physical inactivity, Poor, diet,
Older age, Family history, Race or ethnicity.’Rural elderly
population have higher rates of the lifestyle habits that
increase their likelihood of being obese and developing
diabetes, such as consuming greater amounts of dietary fats
and lesser amounts of fruits and vegetables. Rural
communities often have populations that are at an increased
risk of developing type 2 diabetes. At-risk groups include
older a13du|ts and individuals of Alaskan Native, American
Indian.

Balance is the ability to collect sensory and proprioceptive
signals related to a person’s position in space and to produce
the appropriate motor responses to control body movement.
Balance disorders are one of the most important reasons to
leading falls."Considering that imbalance is often the
primary cause of falls and disability, it is probable that older
adults with diabetes could have greater balance problems.
Balance control requires complex interactions among
multiple systems of the body and encompasses different
balance subtasks that could be affected by pathologies or
aging differently.® Different types of balance abilities, such
as moving the body’s center of mass or changing the base of
support repeatedly, are often required in daily living and are
critical for functional independence.®

However, although numerous studies have shown the
benefits of various balance programs in reducing falls risk
and improving postural control in healthy older persons, few
studies have been specifically designed to assess the impact
of balance training for reducing falls risk in a population
with diabetes. Several studies have reported that targeted
interventions can reduce falls risk and/or improve balance
and walking ability for older adults with T2DM.® Although
regular physical activity has been shown to improve balance,
reduce the risk of falls, and lead to a general increase in
wellbeing.®

The aim of this study was to assess the balance in elderly
with type 2 diabetes mellitus, for improving balance and
lowering falls risk in older adults with T2DM.

2. Methodology

Aim
e To assess the balance in elderly individuals with type 2
diabetes mellitus.
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e To improve the balance in elderly individuals with type 2
diabetes mellitus.

Study design: Interventional study design
Study setting: Rural community in Ahmednagar
Study duration: 3 months

Sample size: 110

Inclusion Criteria: All males and females above 60-year
older age and elderly individuals with type 2 diabetes
mellitus were included.

Exclusion Criteria: Elderly individuals with lower limb
neuropathy and elderly who were using assistive devices,
who were not willing to participated in study were excluded.

Ethical approval was obtained from the institutional ethical
committee.

Data Analysis: Student t- test and ANOVA test were used
for statistical analysis.

3. Procedure

Written informed consent form was taken from the
participants for screening regarding participation in the
study. Individuals with diagnosed type 2 diabetes mellitus
was recruited from rural community, on the basis of their
routine diabetes follow up. Demographic data of participants
was taken. Berg balance scale was administered on
individuals with type 2 diabetes mellitus on day one with
demographic data. Berg balance scale is 14 item scale each
item consisting of a five-point ordinal scale ranging from
0 to 4, with 0 indicating the lowest level of function and
4 the highest level of function and takes approximately
20 minutes to complete. Score of the scale was noted.

Therapeutic exercises were taught to the elderly individuals
with type 2 diabetes mellitus on same day. Therapeutic
exercises includes the following protocol.

Warm-up exercise:
e Stretching, step up and down on foam (10 min)

Balance exercise:
o Standing exercise on stable surface (4 min/set)

Heel and toe raises
o One-leg stance for each limb
e Toe walking

Standing exercises (10 min)

¢ Slowly sitting down and standing up on chair.

e Going up and down chairs

o Romberg exercises modifies eyes closed and open on hard
/ soft surface

Cool-down exercise (10 min)
o Deep breathing exercises,

o Abdominal breathing exercises,
o Static abdominals

These exercises taught to the individuals on day one and
asked them to performed for the six days (one week). After
one week individuals follow up was taken and also berg
balance scale was administered and score was noted after the
intervention.

4. Result

In this study 101 participants was participated out of 110,
nine participants were not interested in participated in this
study were excluded. The mean age was 68.5 Demographic
data of the participants are depicted in table 1. Demographic
data of the study participants (n-101). In demographic data
socioeconomic status, height, weight, BMI, BSL level was
taken. Berg balance scale score was taken before and after
intervention. Before the intervention score was 40 and after
intervention score increases i. e. 45 among elderly
individuals which was statistically significant (p value=0.05)
mentioned in table 2. Graph 1 represented the pre and post
intervention score of berg balance scale.

Table 1: Demographic data of study population (h=101)

Socioeconomic Characteristics | n= 101 Mean
Age 68.5
Gender
Male n=41
Female n=60
Socio-economic status Grade IV
BSL Level 226.99
Weight - 60.2
Height (m) - F=154.61
M= 162.40
BMI - F=26.92
M=24.2

Table 2: Berg Balance Score (Before & After intervention)
Pre-Intervention | Post-Intervention
Score (mean) Score (mean)
40 45

Berg Balance Scale

p value <0.05

BBS score Pre & Post-Intervention
45

40

39
37
Pre & Post

Graph 1: Berg Balance Scale Score Before & After
intervention.

BES Score Range
s
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5. Discussion

This present study found that the after the oneweek
intervention of therapeutic exercises elderly with diabetes
improved the balance and lowering risk of fall and it was
statistically significant.Steven Morrison et al. assessed the
65 elderly individuals with type 2 diabetes mellitus. In this
study supervised and unsupervised balance training was
given to the participants for 12 weeks. Result of the study
shown a significant lowering of falls risk (P < .05) and
Overall, training led to a decrease in falls risk, lower limb
proprioception, and general balance ability.’

Zahra Rojhani-Shirazi et. al. study performed on 60 elderly
individuals with diabetes categorized randomly into three
groups: an intervention group (N=20) that received ball
training exercise, another intervention group (N=20) that
received Frenkel exercise and a control group (N=20) that
received no interventions. Exercise training session was
performed for 3 weeks. Result of this study shown both
types of therapeutic exercise programs significantly
improved balance in single leg stance, star excursion test,
and Begrg balance scale test (P<0.05) compared to the control
group.

André Luiz Torres Pirau4 et. al assessed the sixty four
elderly individuals, Both Stable and unstable intervention
groups received a core muscle, upper, and lower limb
moderate-intensity strength exercises using stable and
unstable surfaces. The classes were performed three times
per week over a 24-week period.The primary outcome
measures were the dynamic balance (Berg Balance Scale
(BBS)) and functional mobility (timed up and go (TUG)
test). The secondary outcomes included the sitting and rising
test (SRT) and Falls Efficacy Scale—International (FESI)
scores. Result shown that the there was a significant
improvement in balance performance and Long-term ST
with and without unstable devices was effective to improve
dynamic balance in older adults.’

6. Conclusion

The present study concluded that the after the oneweek
intervention of therapeutic exercises on elderly individuals
with type 2 diabetes mellitus improved balance and lowering
the risk of fall in elderly individuals.

7. Conflict of Interest
Authors has no conflict of interest.
Key Points

e Impairement of balance is very common in elderly
individuals with disbetes mellitus and result in morbidity,
loss of independence, and higher healthcare costs.

e Preventive strategies to reduce balance impairement and
fall risk require identification of high risk patients
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