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ORIGINAL ARTICLE

INTRODUCTION

People suffered from Diabetes Mellitus have
been increasing rapidly on every decade, from
110,4 millions in 1994 to 175,4 millions in
2000 and will be 239,3 millions in 2010. Which

ABSTRACT:

Methods: This is an experimental study. Participants were recruited from outpatient Diabetes Clinic in
Dr. Soetomo General Hospital, Surabaya, Indonesia. Subjects of this study are men and women aged 30-
70 years whose diagnosed with type 2 DM, with A1c less than 10%, have been using oral anti diabetic

mg%, and Berg Balance Scale between 41-56. Subjects were randomized into 2 groups with 38 subjects
in the exercise group and 37 in the control group. The exercise group followed 25-30 minutes diabetic
aerobic low impact exercise 3 times a week for 3months, while the control group did not. Functional

Results

Conclusions: Low impact aerobic exercise in type 2 Diabetes Mellitus patients may improve functional

: Low impact aerobic exercise, type 2 diabetic mellitus, functional balance, quality of life.

Received in March 2013 and accepted for
published in April 2013.

Peni Hardjanti,

means increase from 1,5 times in 2000 to twice
in 2010. In Indonesia, population of diabetic
patients are 2,5 millions in 1994, becomes 4
millions in 2000 and became 5 millions in 2010.1

Common causes of this increasing
prevalence are lifestyle changing, increasing
calories intake, and less physical exercise. It
is proved by difference prevalence of diabetics
between rural and urban population.2

Peripheral nerve damage occur in about
25% of diabetic patients after had beed
diagnosed, and become 50% after 20 years.
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of vibration, lower extremity proprioception
and kinesthesia. Sensation lost by peripheral
neuropathy may have a role on balance
disturbance, change of gait pattern, and increase
fall risk.3,4

Regular physical exercise have known over
the years as an important part in dealing with type
2 DM. Exercise can improve cell sensitivity to
insulin and help lowering and maintaining body
weight in obese patients. Regular exercise can
also help control blood sugar level, and improve
A1c. Exercise, diet and pharmacological therapy
together play important role in the treatment to
control blood glucose and decrease risk factor
of cardiovascular problems.5,6

Regular physical exercise may improve
physical health by improving cardiovascular
system, respiration, and controlling blood sugar.

the patients will feel fresh, have lower anxiety
level about the illness, increase happiness, and

5,6

Indonesian Diabetic Exercise which
developed by Persatuan Diabetes Indonesia

6 have been done routinely in
Endocrinology Section, Department of Internal
Medicine, Dr. Soetomo General Hospital

as mentioned above, its effect on improving
functional balance which maybe impaired due

further. For that reason, this study was done.

Research Design
This is an experimental study that took place in
outpatient clinic, Dr. Soetomo General Hospital
Surabaya Indonesia, from February to May
2007.

Study population was type 2 DM patients
who visited outpatient clinic of Endocrinology
Section of Internal Medicine Department, Dr.
Soetomo General Hospital Surabaya Indonesia.

Sample size was obtained by using

7

The inclusion criteria are type 2 Diabetes

to under stand, follow and execute command,
consuming anti diabetic drugs or insulin not

complications of cardiovascular, retinopathy,

exercise 6 month before, more than twice a
week, minimum 20 minutes for each section.

Subject are dropped out if they attend

come on the last evaluation.

RESULTS

Patient general characteristics
As much as 80 subjects with type 2 DM whose
meet the inclusion criteria were randomized into
2 groups of exercise and control (40 subjects in

session more than 3 times, and the other suffered

group, 3 patients were dropped out (one because
of undergoing cataract operation and the other
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Mean age for the exercise group is 55,58 years
old, while in the control group is 57,00 years old,

Both male or female can suffer from
Diabetes Mellitus but there is a tendency that

in the two groups.

Period of suffering DM was established

is unknown. The mean period is 7,80 years
in the axercise group and 7,43 years in the

In the baseline measurement, there was no

groups. A1c level in the exercise group was
higher compared with control group (7.14% vs

At the end of the study, there was a

Mean Control

������������� ������������� <0.0001
Gender
Male 17.5% 32.5% 0.121

Female 82.5% 67.5%
���

6.995
������
6.39

0.802

4�����

Paired Differences

SD Control SD

7.14 1.479 6.99 0.975 0.622
1.21 1,06 -0.09 1.12 0.000

4�����
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Berg Balance Scale
At baseline, measurement of BBS (Balance task,

After the intervention, the exercise

8

BT14

Notes: BT1 2 3 4 5

BT6 7 8 9=retrieving

10 11 12 13=standing

14

BBS total score at the exercise group compared
to the control group after statistic analysis using
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of the control group.

Control Pre Control Post

pre-exercise post-exercise
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Figure 3 and 4 showed improvement in
almost all SIP parameters in the exercise and
control group after study.

If we compared the improvement of SIP

the exercise group in 4 parameters: SR (sleep

Correlation Test
We continued the analysis using correlation test of Pearson Correlation to see any relationship between

Correlation

%%6�±�65 0,945 0,000*
%%6�±�%&0 0,996 0,000*
%%6�±�$ 0,986 0,000*
%%6�±�: 0,971 0,000*
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The result of correlation test showed

balance and SIP Parameters improvement (table

DISCUSSION

Regular physical exercise have been known to
be a treatment part of patients with type 2 DM.
Regular exercise can improve insulin sensitivity
and help lowering and maintain body weight in
obese patient. Physical exersice also can control

A1c. Regular physical exercise can also have
psychological advantages of lowering anxiety
level, gaining happiness and obtaining self

by exercise.3,4

Indonesian Diabetic Exercise which was
developed by Persatuan Diabetes Indonesia

low
impact aerobic exercise characterized by fun
and enjoyable rhythmic motion, which can
be done by all age groups, and hopefully may
attract group enthusiasm among diabetic clubs.4
This exercise have been done routinely in
Endocrinology Section Department of Internal
Medicine Dr Soetomo General Hospital
Surabaya.

In this study, mean ages of the subjects
were between 55-57 years old. This showed
that type 2 This is according to the fact that
Diabetes Mellitus or also was called non insulin

affected adult and old people, which was linked
with decrease of cell sensitivity to insulin. It is
suggested that sport or exercises were needed to
increase cell sensitivity to insulin.3,4,6,8

Gender proportion of the subjects enrolled
in this study showed that female is more
dominant than male.

Mean period of suffering patient DM on
both groups is between 7,43-7,80 years. This
showed that DM is a chronic disease which
needs continuous regular treatment in order
to avoid acute complication like diabetic
ketoacidosis, non ketotic hyperosmolar and
hypoglycemia, and also chronic complication

like macroangiopathy, microangiopathy, and
neuropathy.1,6

A1c level

improvement in A1c level in the exercise group
compared with worsening in the control group.
This result showed that routine diabetic exercise
may improve A1c level. Worsening in A1c
level in the control group might be caused by

sugar diet and lack of obidience of consuming

After three months of intervention, there were
8 (reaching

14

in the exercise group. This result showed that
routine diabetic exercise, generally may improve
functional balance in type 2 DM patient.

Diabetic neuropathy, one of the most

bilateral somatosensoric information loss in

why patient with diabetic neuropathy have a
higher risk of fall in certain complicated daily
activities.1,9

Ability to mantain balance is based on

from vestibular, visual and somatosensoric
system. Dysfunction in one of these three
sensoric systems (which might collide with

disorientation, various degrees of unsteadiness
or imbalance.10,11

Routine diabetic exercise may improve
A1c level which in turn may decrease polyol
pathway, non enzimatic glication and oxidative
stress. This may result in increasing nitric oxide

endoneural circulation which in turn may result
in neural function improvement. Finally neural
function improvement will result in functional
balance improvement while simultaneously
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more subjective than objective.10,11,15

main goals of DM treatment, because: 10,11DM
is a chronic disease which cannot be curred
completely, but if can be controlled, it can
postpone or hinder physical complain due
to acute and chronic complications. Low

worsen metabolic problems directly by stress
and hormonal reaction or indirectly from bad
compliance.

So, besides good metabolic control,

function.15,16,17

instrument which has been tested for its validity

in chronic patients, as for diabetes mellitus,
cardiovasculer, degenerative and malignancy.18

exercise regularly 3 times a week for 3 months,
all SIP parameters improved. Statistic analysis

in 4 from the total 12 parameters measured:

may happen because of the subjectivity of the

of study which only 3 months, so it might
be not enough to improve all physical and
psychological components.

Further study with larger and more uniform
samples, and longer time may be needed to
obtain much more optimal result.

There is other positive impact from
diabetic exercise in which the patients may
gather together with the peer group, socialize,

will result in lower anxiety level, increase self

of life.

CONCLUSIONS

Diabetic exercise can improve A1c level,

parameters such as sleep and rest, work, body
care and movement, and ambulation.

The improvement of functional balance

mentioned above.
More socialization may be needed

widely.
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