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ABSTRACT Keywords

Diabetes mellitus suffers from insulin deficiency which inhibited the transfer

of glucose to cells in body tissues that cause starvation cells an in the increase

in glucose in the blood that leads to muscle weakness thus disrupt the body's

balance and increase the risk of falling. Diabetic foot exercises aim to

improved blood circulation in the feet of people with diabetes mellitus, so that

nutrient smoothly to the network. The purpose of this study to determine the

effect of diabetic foot gymnastics on body balance older adults with diabetes g;;':_g;i::mt
mellitus in Diabetic Club Gatoel Hospital Mojokerto in the 27 February — 25 Body
March 2017. This research used a Quasy Experimental method with Pretest- Balance,
Posttest with Control Group Design. The sampling technique used Simple Diabetes
Random Sampling with the sample of 17 respondents for the control group and ~Mellitus
17 respondents for the intervention group. Wilcoxon Signed Rank Test

obtained p-value 0,000 < 0,05 concluded that there is an influence of diabetic

foot exercises on body balance in older adults with diabetes mellitus in

Diabetic Club Gatoel Hospital Mojokerto. The study recommended that older

adults with diabetes mellitus are expected to take advantage of diabetic foot

exercises as an effort to improve the balance of the body to reduce the

incidence of fall.
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INTRODUCTION

Elderly is a part of family members
and communities that are increasing in
number in line with increasing life
expectancy. The older a person, he will
experience a setback, especially in the field
of physical ability, which can lead to a
decrease in social roles that lead to
dependence. In old age, a right balance is
needed by someone in supporting their
daily mobility( Abdul Muhit, 2016).

Demographically. the proportion of
the elderly population in the world in 2013
was (13.4%), predicted to increase in 2050
reaching (25.3%) and in 2100 reaching
(35.1%). Indonesia is among the top five
countries with the highest number of older
adults in the world. Based on the 2015
population census, the number of elderly
population in Indonesia is 23.992 million
people (9.77%) and is estimated in 2020;
the number will reach 28882 million
people (11.34%). The most significant
proportion of elderly in three provinces is
Yogyakarta (13.05%), Central Java
(11.11%), East Java (10.96%), and Bali
(10.05%). (BPS, 2015). The proportion of
diabetes mellitus sufferers in Indonesia at
the age of 55-64 vears was (11.50%), at the
age of 65-74 years (13.20%). The
prevalence of diabetes mellitus based on
physician  diagnosis and  symptoms
increases with age, in East Java (2.5%) and
increases in age 55-64 vyears (5.5%)
(Ministry of Health RI, 2014). In Mojokerto
City the percentage of the elderly
population was (9.94%), with the rate of
men (9.26%) and women (10.62%) and an
estimated 20% of older adults suffered from
diabetes mellitus(Badan Pusat Statistika,
2015). Based on the results of a preliminary
study on December 6, 2016, at 11.00 WIB
in the Diabetic Club of Gatoel Mojokerto
Hospital, there were 50 older adults with
diabetes mellitus who received gymnastics.
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And 10 elderly diabetics complain of foot
tingling and numbness.

Diabetes mellitus is a significant
risk factor for impaired lower limb
function, balance disorders, and mobility.
Compared to other older adults, the risk of
physical limitations is 2-3 times that of
older adults with diabetes mellitus, and this
risk is higher in women. The impact of all
this is that more senior women with
diabetes mellitus experience falls and
fractures. (Indra Kurniawan, 2010). Balance
in the elderly also experienced a setback.
The existence of a balance disorder in the
elderly will cause falls in the
elderly(Oktarianti, 2014).

Several studies mentioned in his research
in Magelang that there was an effect of
diabetic foot gymnastics on foot sensitivity
and blood sugar levels in the elderly
aggregate of diabetes mellitus, foot
sensitivity was better in the elderly after
being given leg exercises(Priyanto, 2013).
Also, other researchers regarding the
influence of elderly gymnastics on body
balance in the elderly in the Dajan Bingin
Sading environment showed a significant
change between the balance of the old body
before and after being given gymnastics for
35 minutes in the afternoon for four weeks.
This is evident from the improvement of the
balance of the old body after being given
gymnastics for the elderly(Valentine,
2016).Also, hatha yoga modification
training and tai chi exercise can also
improve balance.

Based on the  background
description, one physical activity that
deserves to be recommended and designed
for the elderly to exercise body balance is
diabetic foot exercises. Diabetic foot
exercises are activities or exercises carried
out by the elderly who suffer from diabetes
mellitus to prevent injury and help to
improve the circulation of the legs. Also,
diabetic foot exercises are also useful to
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strengthen the small muscles of the legs,
prevent foot deformities, increase calf
muscles and thigh muscles, and overcome
the limitations of joint
movements(Setyoadi,  2011).
exercise of diabetic foot exercises keeps it
moving because by moving indirectly it
will keep the muscles and joints to regulate
the balance of both legs and strengthen joint
muscles to reduce the risk of falling in the
elderly with diabetes. And the risk of other
complications(Adit, 2015). Diabetic foot
exercises are carried out 2-3 times a week
for 15 minutes to get effective
results(Kurnirius, 2011).

The research objective was to
analyze the effect of diabetic foot
gymnastics on the body balance of elderly
people with diabetes mellitus in the
Diabetic Club of Gatoel Hospital in
Mojokerto.

Physical

MATERIALS AND METHODS
This research was conducted using the
experimental Quasy design with Pre-
Posttest design with Control Group Design.
This research was conducted at the Diabetic
Club of Gatoel Mojokerto Hospital on 27
February - 25 March 2017. The population
in this study were 50 elderly people with
diabetes mellitus in the Diabetic Club of
Gatoel Mojokerto Hospital and sampling
techniques with Simple Random Sampling
as many as 17 samples respondents for the
control group and 17 respondents for the
intervention group.

Measurements were carried out in
two ways, namely pretest and posttest, a
pretest was before being given diabetic foot
exercises using Berg Balance Scale (BBS),
and posttest was given diabetic foot
exercises using Berg Balance Scale (BBS)
2 times a week for four weeks.

RESULTS
Table 1.  Distribution of Pretest Body
Balance Frequency in
Control Groups and
Body Balance
Medi Total
Grou  Good High
p um
f % f % F%F %
P oCcotr 1 ° 2 by l
r€010"14,43,21,?g
T 7 5 8
es 1
5 3
e s e
8 2 0
1
2 6 1 2 3 0
Total { 2 0 9 39 4 0

Intervention Groups

Based on table 1. shows that the pre-test in
the intervention group more than 50% of
respondents have a good body balance that
is ten respondents (58.8%). Whereas in the
pre-test control group, the majority of
respondents had a good body balance as
many as 11 respondents (64.7%). Based on
the research data, the body balance of
respondents with diabetes mellitus before
intervention tends to be in the medium
category.
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Table 2.  Distribution of Posttest Body
Balance Frequency in
Control Groups and
Intervention Groups
Body Balance Total
p . otz
Grou Medi Hig
um h
p
F % f % F %F %
P 5 3 1
os E}“mr (l) 8 6 5 16 é 0
t 8 2 0
T
“ Interv 1 8 ! 1 l
! enti{mS&2 1,00 X
2 8 0
|
7 2
Total 23,83,1320
5 5 0

Table 3.  Frequency Distribution of
the Effects of Diabetic Foot
Gymnastics on Body Balance
in the Elderly Patients with
Diabetes Mellitus in the
Diabetic Club of the Gatoel

Maojokerto  Hospital on

Based on table 2. shows that in the
intervention group almost all of the post-
test respondents have a good body balance
that is 15 respondents (88.2%). Whereas in
the control group most of the respondents
in the post-test had good body balance
(58.8%). Based on research data it was
found that respondents who did diabetic
foot exercises two times a week
experienced a significant increase in body
balance compared to respondents who did
not do diabetic foot exercises.
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Control Intervention

Bod

N y Pre Post Pre Post

Bal Test Test Test Test
anc
e f % f % f % f %

. Goo 1 6 1 5 1 5 1 8

2. Med 4 2 6 3 6 3 2 1

ium 3, 5, 5. L,

2 2 8

3. Hg 2 1 1L 6 1 6 0 0
h 1,
8

Tota 1 1 1 1 1 I 1 1

1 70 7 0 7 0 7 0

0 0 0 0

Uji Wilcoxon
Signed Rank
Test =0.000

p Uji Wilcoxon
valu  Signed Rank
e Test =0,131

February 27 - March 25,
2017

Based on table 3. using the
Wilcoxon Signed Rank Test test in the
control group with a significance value of
0.131> 0.05 indicating that there is no
effect of diabetic foot gymnastics on body
balance in elderly diabetics in the Diabetic
Club of Gatoel Hospital in Mojokerto.
While the Wilcoxon Signed Rank Test test
in the intervention group with a
significance value of 0.000 or p <0.05.
which means that H1 is accepted means that
there is an effect of diabetic foot
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gymnastics on body balance in elderly
people with diabetes mellitus in the
Diabetic Club of Gatoel Hospital in
Mojokerto.

DISCUSSION

1. Body Balance Before Given Diabetic
Foot Gymnastics in the Control
Group and Intervention Group

Based on table 1. research data
obtained the body balance of
respondents in the control group and
intervention with diabetes mellitus
before intervention tends to be in the
medium category. The results showed
that almost half of the respondents in the
treatment group had a moderate body
balance of 6 respondents (35.2%) and
the overall respondents in the control
group had a good body balance of 11
respondents (64.7%).(Muhid, 2010)

The decline in physical ability in
the elderly is strengthened by the theory
of Pudjiastuti (2003) saying that the
elderly experience problems in their
motor skills, namely a decrease in
strength and energy. Gait disturbances,
weakness of lower extremities and joint
damage are morphological changes of
the muscles. Morphological changes of
muscles cause functional changes in
muscles, elasticity, and flexibility of
muscles: a speed of reaction time,
relaxation and  functional  work.

Furthermore, decreased function and
muscle strength will result in a decrease
or decline in the ability to maintain body
balance — obstacles in sitting motion to
standing increased the risk of falls,
changes in posture. Problems with the
ability to move and function, are closely
related to muscle strength that is
individual in the elderly(Muhid, 2010).
With sports such as jogging, running,
lifting weights, badminton, tennis or
other sports will maintain the bone

density of the elderly. Also, exercise can
also strengthen the muscles of the
elderly and help balance the posture so
that the possibility of fracture (fracture)
is smaller(Abdul Muhith, 2015).

Patients with diabetes mellitus
have characteristics of hyperglycemia;
high blood sugar levels cause various
disorders of the somatosensory system
(visual, vestibular, proprioceptive) and
motoric (musculoskeletal, muscle, soft
tissue joints) which can interfere with
the balance system thereby increasing
the risk of falls. Also, diabetics have
insulin deficiency which inhibits the
transfer of glucose to cells in body
tissues which causes cells to starve and
an increase in glucose in the blood.

This creates obstacles in perfusion
to muscle tissue which will result in
muscle tissue getting less oxygen and
nutrients which causes cells to lack the
material for metabolism so that the
energy produced decreases which result
in the onset of weakness and can further
result in muscle atrophy. Muscle
weakness causes interference in static
and dynamic body balance. These
disorders will cause the body to falter
and become unstable, increasing the risk
of falls and fractures. (Mauk, 2010).

In general, the balance of the
body is also affected by daily physical
activity, physical activity carried out daily
can train the lower extremities, namely both
feet to always maintain balance when doing
activities of standing, moving, and walking
s0 that it has an effect on the balance of the
elderly body of people with diabetes
mellitus. The results of Maryam, et al.
(2009) study stated that elderly people who
have activities that are less risky of the
occurrence of balance disorders than the
elderly whose activities are good. Physical
activity can be done at leisure, the scope of
work, and daily routine activities such as
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homework, gardening, hobbies, recreation,
and sports(Andrivani Ayu, 2012). This is
reinforced by the opinion of Lord et al.
(2007) which states that the average
incidence of falls in elderly women is 40%
while men 38% and will continue to
increase at the age above 65 years. This
event can be caused by reduced muscle
strength in elderly women and lack of
ability of elderly women to restore body
stability. Elderly women also experience
muscle weakness in the lower extremities
so that they cannot support their
weight(Andriyani Ayu, 2012).

The results of the analysis of the
researcher, respondents who participated in
this study were aged 60-74 years old who
had entered the elderly but were still active
in gymnastics activities, and the majority of
respondents were mostly female. The risk
of physical limitations in elderly people
with diabetes mellitus is greater in women;
the same effect is that more elderly women
with diabetes mellitus experience falls and
fractures.

2. Body Balance After Given Diabetic
Foot Gymnastics in the Control Group
and Intervention Group.

Based on the research data in
table 2. it was found that almost all
respondents in the treatment group
experienced an increase in body balance to
be good, namely 15 respondents (88.2%)
while almost half of the respondents in the
control group had a moderate body balance,
namely six respondents (35.2%). This
means that respondents who did diabetic
foot exercises two times a week
experienced a significant increase in body
balance compared to respondents who did
not do diabetic foot exercises.

The results of this study are in
line with the research in Switzerland by
Rocher cited by Wibisono in patients with
diabetes mellitus with neuropathy, the
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results of irregular exercise research are at
risk of developing diabetic ulcer four times
higher than regular exercise(Priyanto,
2013). The results of this study are
consistent with a statement explaining that
the physiological effects of foot exercises
routinely will achieve simultaneous or
separate effects. Mechanical effects occur
directly from the muscles or tissues which
are intentionally carried out on diabetic foot
exercises that stimulate blood circulation;
the muscles become softer and more
flexible. So that with an increase in
peripheral blood circulation can minimize
muscle weakness and does not cause
disturbance to the body's balance(Sudoyo,
2009). Six diabetic feet is one form of skill
in which to achieve an increase requires a
long and regular time and must be
practiced.

This is consistent with the study
of Sahar (2002) which states that there is a
significant increase in skills after six
months of training. Similarly, research by
Barnett et al. (2003) found that physical
exercise carried out 1 hour per week for one
year could reduce damage by
40%(Priyanto, 2013).Therefore, diabetic
foot exercises that are carried out regularly
and in a balanced manner can have a
positive impact on elderly people with
diabetes mellitus, especially those who
experience body balance disorders.
The results of the analysis of the researcher,
the effect of diabetic foot gymnastics can be
felt by the respondents after the respondent
did diabetic foot exercises for two times a
week, where the respondents felt the
muscles in the lower extremities were not
stiff anymore and the respondents felt
comfortable in their activities.
3. The Effect of Diabetic Foot
Gymnastics on Body Balance in the
Elderly Patients with Diabetes Mellitus
in the Diabetic Club of Gatoel Hospital
in Mojokerto.
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Based on table 3. the data of
respondents in the intervention group
experienced an increase in body balance
from the medium to good category. This
illustrates that the elderly who were given
diabetic foot exercises had relatively better
body balance than the elderly who did not
receive diabetic foot exercises. The results
of the above study reinforce the research of
Balleard et al. (2004) which shows a
significant increase of 14 items of balance
assessment instruments due to gymnastics
performed so that the exercise training
program can improve the balance and
strength of the legs(Setyoadi, 2011).

The results of the above research
are in line with the theory which states that
the goal obtained after doing diabetic foot
exercises is to improve blood circulation in
the legs of patients with diabetes mellitus
so that the nutrition is smooth. The motion
in the diabetic foot gymnastics as presented
in the 3rd National Diabetes Educator
Training Camp in 2005 can help improve
blood circulation at the foot. It can reduce
complaints from sensory neuropathy such
as feeling achy, tingling in the legs.
Diabetic foot exercises are an alternative
for diabetes mellitus patients to increase
blood flow and improve blood circulation.
This makes more capillary open so that
more insulin receptors are available and
active. This condition will make it easier
for nerves to receive nutrients and oxygen
so that they can improve their function.
Diabetic foot exercises can make
contractions of the muscles that cause the
opening of ion channels, especially positive
ions which can facilitate the delivery of
nerve impulses(Camelia, 2016). The right
portion of diabetic foot exercise is about
10-15 minutes, preferably 2-3 times a week
to get effective results. Exercises that are
carried out regularly will show optimal
results(Kurnirius, 2011).

The results of the analysis of the
researchers, the increase in body balance
from the medium to good after diabetic foot
exercises in elderly people with diabetes
mellitus in the intervention group in the
Diabetic Club of Gatoel Hospital in
Mojokerto was due to the respondents
doing diabetic foot exercises correctly and
regularly according to the movements
determined by the frequency of exercise 2
times a week for less than 10-15 minutes in
8 weeks. Diabetic foot exercises physical
exercise can keep it moving because by
moving indirectly it will maintain the
muscles and joints to regulate the balance
of both legs and strengthen joint muscles as
a way to reduce the risk of falling in the
elderly and the risk of other complications.
This will improve the body's balance,
especially in the elderly with diabetes
mellitus. This condition is supported by the
results of research conducted in the
Diabetic Club of Gatoel Mojokerto Hospital
which showed an increase in the average
body balance in the intervention group
which performed diabetic foot exercises
compared to the control group who did not
do diabetic foot exercises.

Researchers assume that if elderly
people with diabetes mellitus continue to
perform their daily activities in accordance
with the activities in their environment such
as diabetic foot exercises 2 times a week,
gardening, recitation activities, joyful stage,
and regular skills are expected to increase
the strength of lower extremity and balance,
so that prevent the risk of falling. The
results of this study indicate that diabetic
foot exercises can increase or reduce body
balance disorders. This is because the
provision of diabetic foot training is one
way to regulate the balance in the legs and
can increase activity for the falls.
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CONCLUSIONS

Based on the results of the discussion
about the effect of diabetic foot gymnastics
on the balance of the body between groups
that apply diabetic foot exercises and not in
elderly diabetes mellitus can be concluded
that :

1. The balance of the body before being
given diabetic foot exercises in the
control group and the intervention
group in the elderly with diabetes
mellitus in the Diabetic Club of Gatoel
Mojokerto Hospital tend to be in the
medium category.

2. The balance of the body after being
given diabetic foot exercises in the
control group and the intervention
group in the elderly with diabetes
mellitus in the Diabetic Club Gatoel
Mojokerto Hospital experienced an
increase from the moderate to the good
category in the intervention group.

3. There is an effect of diabetic foot
exercises on body balance in elderly
people with diabetes mellitus in the
Diabetic Club of Gatoel Hospital in
Mojokerto.
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RUBRIC: SCIENCE SHORT ANSWER

CLAIM & FOCUS

State a clear claim on the scientific topic and maintain a focus on it throughout.

MEETS
EXPECTATIONS

APPROACHES
EXPECTATIONS

DOESN'T MEET
EXPECTATIONS

EVIDENCE

A precise claim/topic sentence is made based on the scientific topic and/or source(s). The
response maintains a strong focus on developing the claim/topic sentence, thoroughly
addressing the demands of the task.

A claim/topic sentence is made based on the scientific topic and/or source(s). The
response may not completely address the demands of the task, or it does not maintain
focus on developing it.

A claim/topic sentence is vague, unclear, or missing. The response does not focus on or
address the demands of the task.

Represent relevant scientific information accurately.

MEETS
EXPECTATIONS

APPROACHES
EXPECTATIONS

DOESN'T MEET
EXPECTATIONS

REASONING

The most appropriate data and evidence are presented to support the claim/topic
sentence, and all information is scientifically accurate.

Appropriate data and evidence may be presented to support the topic sentence, but it may
be inadequate or contain some scientific inaccuracies.

Evidence is general, inappropriate, or inadequate in support of the claim/topic sentence,
or is largely inaccurate.

Explain how evidence supports the claim/topic sentence.

MEETS
EXPECTATIONS

APPROACHES
EXPECTATIONS

DOESN'T MEET
EXPECTATIONS

ORGANIZATION

The response demonstrates reasoning and understanding of the scientific topic and/or
source(s), and sufficiently explains the relationship between claim and evidence.

Some reasoning and understanding of the scientific topic and/or source(s) are
demonstrated. The response attempts to explain the relationship between claim and
evidence.

The response does not demonstrate reasoning and understanding of the scientific topic
and/or source(s), and explanation of the relationship between claim and evidence is
minimal.

Organize your ideas in a logical sequence.

MEETS
EXPECTATIONS

An effective organizational structure enhances the reader's understanding of the scientific

information. The relationships between ideas are made clear with effective transitional
phrases.



APPROACHES
EXPECTATIONS

DOESN'T MEET
EXPECTATIONS

LANGUAGE

An organizational structure is evident, but may not be fully developed or appropriate.
Transitional phrases may be used but the relationships between ideas are somewhat
unclear.

An organizational structure is largely absent and the relationships between ideas are
unclear.

Communicate ideas clearly using vocabulary specific to the scientific topic.

MEETS
EXPECTATIONS

APPROACHES
EXPECTATIONS

DOESN'T MEET
EXPECTATIONS

Ideas are presented clearly, using vocabulary specific to the scientific topic. If errors in
conventions are present, they do not interfere with meaning.

Ideas are mostly clear, using some vocabulary specific to the scientific topic. Some errors
in conventions are present that may interfere with meaning.

Ideas are not clear, using little to no vocabulary specific to the scientific topic. Several
errors in conventions interfere with meaning.
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THE INFLUENCE OF DIABETIC FOOT GYMNASTIC TO BODY BALANCE OF
ELDERLY DIABETES MELLITUS PATIENTS IN GATOEL MOJOKERTO HOSPITAL
DIABETIC CLURB

AESTRACT

Keywords

Diabetes mellitus suffers fraom insulin deficiency which inhibited the transfer of
glucose to cells in body tissues that cause starvation cells anin the increase in
glucose in the blood that leads to muscle weakness thus disrupt the body's
balance and increase the risk of falling. Diabetic foot exercises aim to |mpr|:wer:|
blood circulation in the feet of people with diabetes mallitus, so that nutrlant
smoothly to the netwark. The purpose of this study to determine the effect of
diabatic foot gymnastics on body balance older adults with diabetes mellitus in
Diabetic Club Gatael Haspital Majakerta in the 27 Fabruary — 25 March 2017.

This research used a Quasy Experimental method with Pretest- Posttest with
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Control Group Design. The sampling technique used Simple Random Sampling
with the sample of 17 respondents for the control group and

17 respondents for the intervention group. Wilcoxon Signed Rank Tast obtained
p-value 0,000 < 0,05 concluded that there is an influence of diabetic foot
exerciges on body balance in older adults with diabetes mellitus in Diabetic
Club Gatoel Hospital Mojokerto. The study recommended that older adults with
diabetes mellitus are expected to take advantage of diabetic foot exercises as

an effort to improve the balance of the body to reduce the incidence of fall.

Diabetic Foot Exercises, Body Balance, Diabetes Mellitus

INTRODUCTION

Elderly isa part of Tamily members and communities that are increasing in
number in line with increasing life expectancy. The older a person, he will
experience a setback, especially in the field of physical ability, which can lead
to a decrease in social roles that lead to dependence. In old age, a right balance
iz needed by someons in supporting their daily maobility(Abdul Muhit, 2018).
Demographically, the proportion of the elderly population in the world in 2013
was (13.4%), predicted to increase in 2050 reaching (25.3%) and in 2100
reaching (35.1%). Indonesia is among the top five countries with the highest
number of older adults in the world. Based on the 2015 population census, the

numbear of elderl*,f'h-::pulatiun inIndonesia is 23.992 million people (9.77%) and
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iz estimated in 2020; the number will reach 28.882 million people (11.34%). The
meost significant proportion of elderly in three provinces is Yogyakarta (13.05%),
Central Java (11.11%), East Java (10.96%), and Bali

(10.05%). (BPS, 2015). The proportion of diabetes mellitus sufferers in
Indanesia at the age of 55-64 years was (11.50%), at the age of 65-74 years
{13.20%). The prevalence of diabetes mellitus based on physician diagnosis .
and sympmmsli"ncreaﬁes with age, in East Java (2.5%) and increases in age 55-
64 years (5.5%; (Ministry of Health RI, 2014). In Mojokerto City the perﬂentagel.l
of the'élderly population was (9.94%), with the rate of men (9.26%) and women
{10.82%) and an estimated 20% of older adults suffered from diabetes
mellitus(Badan Pusat Statistika, 2015). Based on the results of a preliminary
study on December 6, 2016, at 11.00 WIB in the Diabetic Club of Gatoel
Mojokerto Haspital, there were 50 older adults with diabetes rnellitu5'1.:\rh|:|
received gymnastics.

[1And 10 elderly diabetics complain of foot tingling and numbness.

Diabetes mellitus is a significant risk factor for impaired lower limb fu nction,
balance disorders, and mobility. Compared to other older adults, the risk of
physical limitations is 2-3 times that of older adults with diabetes mellitus, and
this risk is higher in women. The impact of all this is that more senior women
with'.l::li;abc-.ltus mellitus experience falls and fractures. {Indra Kurniawan, 2010).
Balance in the elderly also experienced a setback. The existence of a balance
disorder in the elderly will cause falls in the elderly(Oktarianti, 2014}

Several studies mentioned in his research in Magelang that there was an effect
of diabetic foot gymnastics on foot sensitivity and blood sugar levels in the
elderly aggregate of diabetes mellitus, foot sensitivity was better in the elderly
after being given leg exercises{Privanto, 2013). Also, other regearchers

regarding the influgnce of elderly gymnastics on body balance in the elderly in
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the Dajan Bingin Sading environment showed a significant change between the
balance of the old body before and after being given gymnastics for 33 minutes
in the afternoon for four weeks. This is evident from the improvement of the
balance of the old body after being given gymnastics for the elderly(Valentine,
201 E}..ﬂlsa:hhatha yoga modification training and tai chi exercise can also
improve balance.

Based on the background description, one physical activity that deserves to be
recommended and designed for the elderly to exercise body balance is diabetic
foot exercises. Diabetic foot exercises are activities or exercises carried out by
the elderly who suffer from diabetes mellitus to prevent injury and help to
improve the circulation of the legs. Also, diabetic foot exercises are also useful

Lo

strengthen the small muscles of the legs, prevent foot deformities, increase
calf muscles and thigh muscles, and overcome the limitations of joint
movemeants(Setyoadi, 2011). Physical

[JRESULTS

Table 1. Distribution of Pretest Body

Balance Frequency in Control Groups and
exercize of diabetic foot exercises keeps it

maving because by moving indirectly it
will keep the muscles and joints to regulate the balance of both legs and
strengthen joint
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The research objective was to analyze the effect of diabetic foot gymnastics on
the body balance of elderly people with diabetes mellitus in the

[0t Interv 1

Entitll'l.ﬁ

[18, 6

8

05,1610

270

.

Diabetic Cluk: of Gatoel Hospital in Mojokerto.
Total 2

1

0612

209

03930

40

MATERIALS AND METHODS
This research was conducted using the experimental Quasy design with Pre-
Posttest design with Control Group Design. This research was conducted at the

Diabetic Clul of Gatoel Mojokerto Hospital on 27 February - 25 March 2017,
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The population in this study were 50 elderly people with diabetes mellitus in
the Diabetic Club of Gatoel Mojokerto Hospital and sampling techniques with
Simple Random Sampling as many as 17 sam plus':es pondents for the control
group and 17 respondents for the intervention group.

Measurements were carried out in two ways, namely pretest and posttest, a
pretest was before being given diabetic foot exercises using Berg Balance Scale
{BBS), and posttest Was given diabetic foot exercises using Berg Balance Scale
(BBS) 2 times a week for four weeks.

[lintervention Groups

Based on table 1, shows that the pre-test in the intervention group more than
o0% of respondents have a good body balance that is ten respondents (58.8%),
Whereas in the pre-test control group, the majority of respondents had a good
body balance as many as 11 respondents (64.7%). Based on the research data,
the body balance of respondents with diabetes mellitus before intervention

tends to be in the medium category.

Table 2. Distribution of Posttest Body Balance Frequency in Control Groups and

Intervention Groups

Body Balance
Total

[|Table 3. Frequency Distribution of the Effects of Diabetic Foot Gymnastics on
Body Balance in the Elderly Patients with Diabetes Mellitus in the
Diabetic Club of the Gatoel



< grammarly

F%

5
as Contr 1
f
E

es B



o grammarly

Intery 1
t B,

2

1,

Q

0

ention b 2

Total 2 3,
8
3,
1
3

a5




S grammarly

ke

o BB QO W

Grou p

B
NGood Medi um
Hig



= grammarly

[IMojokerto Hospital on

Bod y Bal anc e

Control

Intervention

M



i grammarky

Pre Test
Post Test
Pre Test

Post Test



grammarily

Med lum

L I ¥ S { = B

[Ep)

[ MR v I TR 1o U =Y



'Egrannnaﬂy

e R &

Tata |



> grammarly

p

valu e

Lji Wilcoxon

Signed Rank Test = 0,131
Lji Wileoxaon

Signed Rank Test = 0,000

Based on table 2. shows that in the intervention group almost all of the post-
test .:Espl:undents have a good body balance that is 15 respondents (BB.2%).
Wheraas in the control group most of the:!;esmndents in the post-test had
good body balance (58.8%). Based on research data it was found that
respondents who did diabetic foot exercises two times a week

axperienced a significant increase in body

balance compared to respondents who did not do diabetic foot exercises.
[IFebruary 27 - March 25,
2017
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Based on table 3. using the Wilcoxon Signed Rank Tast test in the control group
with a significance value of 0.131> 0.05 indicating that there is no effect of
diabetic foot gymnastics on body balance in elderly diabetics in the Diabetic
Club of Gatoel Hospital in Mojokerto. While the Wilcoxon Signed Rank Test test
in the intervention group with a significance value of 0,000 or p <0.05, which
means that H1 is accepted means that

there is an effect of diabetic foot

gymnastics on body balance in elderly people with diabetes mellitus in the

Diabetic Club of Gatoel Hospital in Mojokerto,

DISCUSSION

Body Balance Before Given Diabetic Foot Gymnastics in the Control Group and
Intervention Group

Based on table 1. research data obtained the body balance of respondents in
the control group and intervention with diabetes mellitus before intervention
tends to be in the medium category. The results showed that almost half of the
respondents in the treatment group had a moderate body balance of 8
respondents (35.2%) and the overall respondents in the control group had a
good body balance of 11 respondeants (84.7%).(Muhid, 2010)

The decline in physical ability in the elderly is strengthened by the theory of
Pudjiastuti {2003) saying that the elderly experience problems in their mater
skills, namely a decrease in strength and energy. Gait disturbances, weakness
of lower extremities and joint damage are morphological changes of the
muscles. Maorphological changes of muscles cause functional changes in

muscles, elasticity, and flexibility of muscles: a speed of reaction time,
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relaxation and functional work. Furthermore, decreased function and muscle
strength will result in a decrease or decline in the ability to maintain body
balance — obstacles in sitting motion to standing increased the risk of falls,
changes in posture. Problems with the ability to move and function, are closely
related to muscle strength that is individual in the elderly(Muhid, 2010). With
sports such as jogging, running, lifting weights, badminton, tennis or other
sports will maintain the bone

Hdensity of the elderly. Also, exercise can also strengthen the muscles of the
elderly and help halance the posture so that the possibility of fracture
(fracture} is smaller(abdul Muhith, 2015).

Patients with diabetes mellitus have characteristics of hyperglycemia; high
blood sugar levels cause various disorders of the somatosensory system
(visual, vestibular, proprioceptive) and motoric {musculoskeletal, muscle, soft
tissue joints) which can interfere with the balance system thereby increasing
the risk of falls. Also, diabetics have insulin deficiency which inhibits the
transfer of glucose to cells in body tissues which causes cells to starve and an
increase in glucose in the blood.

This creates obstacles in perfusion to muscle tissue which will result in muscle
lissue getting less oxygen and nutrients which causes cells to lack the material
for metabolism so that the energy produced decreases which rEEul‘t;i'n the
onset of weakness and can further result in muscle atrophy. Muscle weakness
causes interference in static and dynamic body balance. These disorders will
cause the body to falter and become unstable, increasing the risk of falls and
fractures, (Mauk, 2010).

In general, the balance of the bﬂciy:'r's also affected by daily physical activity,
physical activity carried out daily can train the lower extremities, namely both

feet to always maintain balance when doing activities of standing, moving, and
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walking so that it has an effect on the balance of the elderly body of people
with diabetes mellitus.The I:'esults of Maryam, et al. (2009) study stated that
elderly people who have activities that are less risky of the occurrence of
balance disorders than the elderly whose activities are good. Physical activity

can be done at leisure, the scope of work, and daily routine activities such as

homewark, gardening, hobbies, recreation, and sportsiAndriyani Ayu, 2012).
This is reinforced by the opinion of Lord et al, (2007) which states that the
average incidence of falls in elderly women is 40% while men 38% and will
continue to increase at the age above B5 years, This event can be caused by
reduced muscle strength in elderly women and lar:it.ﬁaf ability of elderly women
to restore body stability. Elderly women also experience muscle weakness in
the lower extremities so that they cannot suppeort their weight{Andriyani Ayu,
2012).

The results of the analysis of the researcher, respondents who participated in
this study were aged 60-74 years old who had entered the alderly but were still
active in gymnastics activities, and the majority of respondents were mostly
fernale. The risk of physical limitations in elderly people with diabetes mellitus
is greater in women; the same effect is that more elderly women with diabetes

mellitus experience falls and fractures.

Body Balance After Given Diabetic Foot Gymnastics in the Control Group and
Intervention Group.

Baszed on the research data in table 2. it was found that almost all respondents
in the treatment group experienced an increase in body balance to be good,
namely 15 respondents (88.2%) while almost half of the respondents in the

control group had a moderate body balance, namely six respondents (35.2%).
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This means that respondents who did diabetic foot exercises two times a week
experienced a significant increase in body balance compared to respondents
who did not do diabetic foot exercises.

The results of this study are in line with the research in Switzerland by Rocher
cited by Wibisono in patients with diabetes mellitus with neuropathy, the
Oresults of irregular exercise research are at risk of developing diabetic ulcer
four times higher than regular exercise(Priyanto, 2013), The results of this
study are consistent with a statement explaining that the physiological effects
of foot exercises routinely will achieve simultaneous or separate effects,
Mechanical effects occur directly from the muscles or tissues which are
intentionally carried out on diabetic foot exercises that stimulate blood
circulation; the muscles become softer and more flexible. 5o that with an
increase in peripheral blood circulation can minimize muscle weakness and
does not cause disturbance to the body's balance{Sudoyo, 2008). Six diabetic
feet is one form of skill in which to achieve an increase reqguires a long and
regular time and must be practiced.

This is consistent with the study of Sahar (2002) which states that there is a
significant increase in skills after six months of training. Similarly, research by
Barnett et al, (2003) found that physical exercise carried out 1 hour per week
for one year could reduce damage by 40%(Priyanto, 201 3}.Themfl:|rE.‘,ﬂdiE|:|E'tic
foot exercises that are carried out regularly and in a balanced manner can have
a positive impact on elderly people with diabetes mellitus, especially those
who experience body balance disorders,

The resulis of the analysis of the researcher, the effect of diabetic foot
gymnastics can he felt by the respondents after the respondent did diabetic

foot exercises for two times a week, where the respondents felt the muscles in
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the lower extremities were not stiff anymore and the respondents felt
comfortable in their activities.
The Effect of Diabetic Foot Gymnastics on Body Balance in the Elderly Patients

with Diabetes Mellitus in the Diabetic Club of Gatoel Hospital in Mojokerto.

Based on table 3. the data of respondents in the intervention group
experienced an increase in hody balance from the medium to good category.
This illustrates that the elderly who were given diabetic foot exercises had
relatively better body balance than the elderly who did not receive diabetic foot
exercises. The results of the above study reinforce the research of Balleard et
al. [2004) which shows a significant increase of 14 items of balance
agsessment instruments due to gymnastics performed so that the exarcise
training program can improve the balance and strength of the legs(Setyoadi,
2011).

The results of the above research are in line with the theory which states that
the goal obtained after doing diabetic foot exercises is to improve blood
circulation in the legs of patients with diabetes mellitu & 50 that the nutrition is
smooth. The motion in the diabetic foot gymnastics as presented in the 3rd
Mational Diabetes Educator Training Camp in 2005 can help improve blood
circulation at the foot. It can reduce complaints from sensory neuropathy such
as feeling achy, tingling in the legs. Diabetic foot exercises are an alternative for
diabetes mellitus patients to increase blooad flow and improve blood
circulation. This makes more capillary open so that more insulin receptors are
available and active. This condition will make it Easier.i::{:r nerves Lo receive
nutrients and oxygen so that they can improve their function. Diabetic foot
exarcisaes can make contractions of the muscles that cause the opening of ion

channels, especially positive ions which can facilitate the delivery of nerve
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impulses(Camelia, 2016}. The right portion of diabetic foot exercise is about 10-
15 minutes, preferably 2-3 times a week to get effective results. Exercises that
are carried out regularly will show optimal results{Kurnirius, 2011).

[The results of the analysis of the researchers, the increase in body balance
from the medium to good after diabetic foot exercises in elderly people with
diabetes mellitus in the intervention group in the Diabetic Club of Gatoel
Hospital in Mojokerto was due to the respondents doing diabetic foot exercises
carrectly and regularly according to the movements determined by the
frequency of exercise 2 times a week for less than 10-15 minutes in 8 weeks.
Diabetic foot exercises physical exercise can keep it moving because I::-yr.'r:nmring
indirectly it will maintain the muescles and joints to regulate the balance of 'I:mth
legs and strengthen joint muscles as a way to reduce the risk of falling in the
elderly and the risk of other complications. This will improve the body's
balance, especially in the elderly with diabetes mellitus. This condition is
supported by the results of research conducted in the Diabetic Club of Gatoel
Maojokerto Hospital which showed an increase in the average body balance in
the intervention group which performed diabetic foot exercises compared to
the control group who did not do diabetic foot exercises.

Researchers assume that if elderly people with diabetes mellitus continue to
perform their daily activities in accordance with the activities in their
enviranment such as diabetic foot exercises 2 times a week, gardening,
recitation activities, joyful stage, and regular skills are expected to increase the
strength of lower extremity and balance, so that prevent the risk of falling, The
results of this study indicate that diabetic foot exercises can increase or
reduce body balance disorders. This is because the provision of diabetic foot
training is one way to regulate the balance in the legs and can increase activity

for the falls,
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CONCLUSIONS

Based on the results of the discussion about the effect of diabetic foot
gymnastics on the balance of the body between groups that apply diabetic foot
exercises and not in elderly diabetes mellitus can be concluded that :

The balance of the body before being given diabetic foot exercises in the
control group and the intervention group in the elderly with diabetes mellitus in
the Diabetic Club of Gatoel Mojokerto Hospital tend to be in the medium
category.

The balance of the body after being given diabetic foot exercises in the control
group and the intervention group in the elderly with diabetes mellitus in the
Diabetic Club Gatoel Mojokerto Hospital experienced an increase from the
moderate to the good category in the intervention group.

There is an effect of diabetic foot exercises on body balance in elderly paople

with diabetes mellitus in the Diabetic Club of Gatoel Hospital in Mojokerto,
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