Effect of Otago Execrise on Balance Problem in Elderly Diabetic
Women Patients

HASNAA TOURKY EBRAHIM 3 , AZAA ABD-EIAZIZ ABD-ELHADY!, ELHAM
AHMED MOHAMED? and GEHAD ALI ABD-ELHASEEB!

1 Department of Physical Therapy for Cardiovascular Respiratory Disorders and
Geriatrics. Faculty  physical therapy, Cairo University, Egypt

2 Faculty medicine/ Minia University, Egypt

3 physiotherapist at department of physical therapy, Maghagha general hospital

Corresponding Author ( Hasnaa tourky Ebrahim, Master student)
Official email of the Corresponding Author : hasnaatourky@gmail.com

ABSTRACT

Falls is a major concern for elderly adults with diabetes mellitus. In this randomized, controlled
study, sixty elderly diabetic women patients were included. Balance disturbance and falling risk
were assessed by berg balance scale and timed up and go test. All of parameters were evaluated
before and after 12 weeks from the beginning of the training. Thirty patients underwent Otago
exercise program plus conventional balance exercise ,while conventional balance exercise was
applied in the remaining thirty patients , there were significant change in berg balance scale and
Timed up and go tests in both groups post treatment compared with that pretreatment and There
was a significant increase in the berg balance scale and a significant decrease Timed up and go
of the group A post treatment compared with that of the group B. It was concluded that Otago
exercise program plus conventional balance exercise improve balance more than conventional

exercise only
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INTRODUCTION

Diabetes is a group of metabolic
diseases characterized by hyperglycemia
resulting from defects in insulin secretion,
insulin action, or both Among the estimated
8.3% of people with diabetes, 90% have type 2
diabetes mellitus (DM), and the number of
affected people is expected to increase by 55%
by 2035. DM is very common and is especially
seen in the elderly population. Associated
diseases, such as age-related insulin secretion,
increased insulin resistance, obesity, a low
level of physical activity and medications may
be cited as reasons for the high prevalence of
diabetes in the elderly population (Khan., et
al.,2020).

Each year, one in 10 older adults (ages
65 and older) reports a fall injury requiring
medical attention or limiting activity for at
least a day. Older adult falls result in an
estimated US$50 billion in medical costs
annually. In 2018, falls accounted for more
than 60% of all older adult unintentional
injury—related emergency department (ED)
visits. About three million older adults were
treated for an unintentional fall in an ED, and
30% of those treated required hospitalization.
Previous reports indicate that the most
common body part injured is the head. The
majority of hip fractures (95%) in older adults
are due to falls, and falls result in
approximately 80% of traumatic brain injury
(TBI)-related ED visits, hospitalizations, and
deaths in older adults. Injury diagnosis varies
with age, and women experience more
fractures, including hip fractures, from a fall
than men (Haddad, et al.,2020)

Falls is a major concern for elderly
adults with diabetes mellitus. The annual
incidence of falls in elderly diabetic
individuals was up to 39%. Approximately
30.6% of individuals with diabetes and 19.4%
of individuals without diabetes experienced
recurrent falls in the longitudinal aging study.
Declines in sensory function caused by

neuropathy or retinopathy may lead to
increased risk of falls in diabetic persons
(Yang, et al.,2016).

Balance impairment can develop as a
result of damage or deficit in following
systems, as these are main components which
help in maintaining balance by visual system
(eyes), vestibular system (ears), Proprioceptive
system (the body’s sense of where it is in
space). Degeneration or loss of function in
any of these systems can lead to balance
deficits (Suleman and Fatima. 2019).

Age-related limitation in  postural
movements and balance-stabilizing responses
to external postural perturbations are
contributing factors to loss of balance and falls
(Sanders et al. 2019).

The Otago Exercise Program (OEP) is
an evidence-based fall prevention program
proven to improve strength and mobility and
reduce falls and fall-related injuries in high-
risk older adults, The OEP was developed and
evaluated in New Zealand in the late 1990s
(Shubert et al. 2018).

Recent evidence has suggested that a
multi-component exercise regimen focusing on
flexibility, strength, balance and endurance can
effectively improve balance, mobility, and
physical performance as well as reduce the
incidence of falls and falls-related injuries in
community-dwelling older adults. The Otago
exercise program (OEP) encompasses all the
aforementioned aspects and was developed for
community-dwelling older adults aged >65
years old. The OEP consists of a set of
exercises for leg muscles strengthening and
balance retraining exercises and is designed to
prevent falls, particularly for individuals aged
>80 years who have fallen in the previous
year. Most studies have reported the OEP to be
an effective fall prevention strategy that
benefits balance function and lessens fear of
falling (Chiu et al. 2021).

Conventional balance training (CBT)
exercise includes training the strength and
endurance maximizing flexibility and postural
control has been proven effective in improving
functional ability in addition to reducing the
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risk of fall in elderly individuals (Khot and
Hande.2017).

The balance berg scale (BBS) is a 14-
item tool to assess balance ability. The items
examine the subject’s ability to maintain
positions or movements of increasing
difficulty by diminishing the base of support
from sitting and standing to single leg stance
(Berardi et al. 2020)

The Timed Up and Go (TUG) test is
one of the most common tests used to examine
balance, gait speed, and functional ability
related to the performance of basic activities of
daily living (ADL) in older populations. It can
also help track clinical changes over time. The
TUG measures the time it takes a participant to
stand up from a chair, walk 3 Mata
comfortable speed, walk around a cone, walk
back, and sit down on the chair. If individuals
require less than 10s, they are considered to
have free mobility. The time frame between
10-20s is considered to have independent
mobility. If the task is completed in 20-29s,
the individual has variable mobility, and if it
takes the individual more than 29s, the
individual has impaired mobility. With a “cut-
off” value of 14s or more, the TUG is
considered a good predictor for identifying
healthy individuals at risk of falling. Internal
consistency,  reliability,  validity, and
responsiveness are excellent (Klotzbier et al.
2021).

So, the objective of the current study
was to determine the effect of Otago exercise
on balance problems in elderly diabetic
women patients

MATERIALS AND METHODS

Subjects and study design

This randomized and controlled study.
Which aimed to compare the result of different
physiotherapy exercise program on balance
and falling problem ,was conducted in the
Department of physical therapy, Maghagha
General Hospital ,the study was done between
January and April 2022 .60 (women) patients
participated in this study ; they were recruited

from Maghagha General Hospital , there ages
ranged from 65 to 75 with BMI ranged from
(25: 29,9 kg/m2), HbAlc level required was >
(6.5%) .They were assigned randomly into two
groups A and B (study and control ):Group
A(study group )thirty patients (women) who
were received Otago exercise program plus
conventional balance exercises program for
successive 12 weeks, 3 times per week, 50 to
60 minutes for each session . Group B
(control group) thirty patients (women) who
were received conventional balance exercises
only for successive 12 weeks, 3 times per
week, 30 minutes for each session.

The Timed Up and Go test (TUG):

It was used to determine fall risk and
measure the progress of balance, sit to stand
and walking. The patients were asked to
wear their regular footwear and can use a
walking aid, if needed, set on a 46-cm height
armchair with their back contacting the chair
back support, then stand up, walk 3 meters as
quickly and safely as possible, turn around,
walk back and sit down. They were allowed to
use a gait assistive device as preferred. The
timing was started at the instruction “go” and
stopped when the participants sat with their
Back touching back support. They performed
the TUG twice, as a practice session and the
latter as the test. This test has been reported
excellent test-retest reliability.

Berg balance scale (BBS)

It was used to assess balance
performance through functional tasks that
require equilibrium and is commonly used in
the elderly. Berg balance scale contained 14
items to assess balance. Each item could be
scored from O to 4, indicating the lowest and
highest performance levels, respectively. Thus,
the maximum score of the scale was equal to
56. The patients were asked to maintain a
given position for a specific time.
Progressively more points were deducted if:

e The time or distance requirements were
not met


https://www.physio-pedia.com/Falls
https://www.physio-pedia.com/Balance

The 21" International Scientific Conference Faculty of Physical Therapy — Cairo, 28-29 July, 2022

e The patient’s performance warranted
supervision

e The subject touched an external support
or received assistance from the examiner

The items of the test were as the following:

e Sitting to standing

e Standing unsupported

e Sitting unsupported

e Standing to sitting

e Transfers

e Standing with eyes closed

e Standing with feet together

e Reaching forward with outstretched arm
e Retrieving object from floor

e Turning to look behind

e Turning 360 degrees

¢ Placing alternate foot on stool
e Standing with one foot in front
e Standing on one foot

1. Session for group A (Otago exercise plus
conventional balance exercise) was about 50 to
60 min

2. Session for group B (conventional
balance exercise only) was about 30 min

Otago exercise program:
For group A (study group)

Each session of Otago exercise program
consisted of lower limb strengthening
exercises, balance training exercises, and
endurance. Progression of exercises was done
by increasing the duration and then intensity.
It started with warm up which was consisted of
flexibility exercises for 5 min. and 17 strength
and balance exercises, which were progressed
over the course of the plan of care. Examples
of exercises include (with weights on the
ankles): bending and straightening the knee
from a sitting position, standing on one leg for
30 s, walking in a heel-toe pattern, and
standing up and sitting down from a chair.
Patients in group A got Otago exercise plus

conventional exercise, each session was about
50 to 60min.

Conventional balance exercise:

For group A (study group) and group B
(control group):

Each session of Conventional balance
exercise consisted of the following:

e Flexibility for: Calf, hamstring,
quadriceps, hip flexors & hip adductors (15
sec hold and 5 repetitions).

e Strength for:  Abdominal (curl ups),
spinal extensors (prone extension), hip
abductors (side lying with a weight around the
ankle), hip extensors (in prone), hamstring
(prone knee flexion) and quadriceps (knee
extension in high sitting): all movements were
given for 10 repetitions.

e Postural control: Stepping in all
direction, reaching to limits of stability in
different position (kneeling, half kneeling,
standing: on hard surface and foam surface),
step up and down, tandem standing and
walking, single limb standing (eyes open and
closed).

e Endurance: Walking for 12 minutes at
self-selected comfortable pace on a level
surface Surfaces and general endurance
training

e Each session about 30 min

Follow up procedures

The follow up procedures included TUG
test and Berg balance scale for balance
assessment pre and post training for each

group

Statistical analysis

Unpaired t-test were conducted for
comparison of subject characteristics between
groups. Normal distribution of data was
checked using the Shapiro-Wilk test. Levene’s
test for homogeneity of variances was
conducted to ensure the homogeneity between
groups. Mixed MANOVA was conducted to
investigate the effect of treatment on TUG,
BBS, 1-minute STS and DGI. Post-hoc tests
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using the Bonferroni correction were carried
out for subsequent multiple comparison. The
level of significance for all statistical tests was
set at p < 0.05. All statistical analysis was
conducted through the statistical package for
social studies (SPSS) version 25 for windows
(IBM SPSS, Chicago, IL, USA).

Demographic and other baseline data in
both groups: Table (1) represents a summary
of subjects’ demographic data and clinical
characteristics at the beginning of the study as
age, HBA1C and body mass index (BMI) as
shown in tables (1).

Effect of treatment on TUG, BBS, :

Mixed MANOVA revealed that there was a
significant interaction of treatment and time (F
= 52.45, p = 0.001). There was a significant
main effect of time (F = 721.23, p = 0.001).
There was a significant main effect of
treatment (F = 2.73, p = 0.03).

Within group comparison:

There was a significant decrease in TUG in the
group A and B post treatment compared with
that pre treatment (p > 0.001). The percent of
change in TUG in group A and group B was
21.77 and 11.64% respectively.

There was a significant increase in BBS in the
group A and B post treatment compared with
that pre treatment (p > 0.001). The percent of

change in BBS in group A was 14.5, 25.24 and
23.13% while that in group B was 8.77, 12.16
and 14.54% respectively. (Table 2).

Between groups comparison:

There was no significant difference in all
variables between groups pre-treatment (p >
0.05). Comparison between groups post
treatment revealed a significant decrease in
TUG in the group A compared with that of
group B (p < 0.001). Also, there was a
significant increase in BBS in the group A
compared with that of group B (p < 0.01).
(Table 2).
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Table 1. Comparison of subject characteristics between group A and B:

Group A Group B

Mean + SD Mean + SD MD t-value p-value
Age (years) 68.86 + 2.81 69.4 + 2.97 -0.54 -0.71 0.47
BMI (kg/m?) 26.96 *+ 1.56 2757+15 -0.61 -1.54 0.12
HbAlc 6.46 + 0.07 6.49 £ 0.08 -0.03 -1.48 0.14

SD, Standard deviation; MD, Mean difference; p value, Probability value

Table 2. Mean TUG, BBS pre and post treatment of the group A and B:

Pre Post
treatment treatment
Mean = SD Mean = SD M % of P
D change value
TUG (sec)
Group A 20.3+1.61 15.88 £1.43 4.42 21.77 0.001
Group B 19.76 £1.8 17.46 £1.93 2.3 11.64 0.001
MD 0.54 -1.58
p=0.23 p =0.001
BBS
Group A 37.23+2.17 42.63 +2.28 -5.4 14.5 0.001
Group B 36.96 +2.41 40.2 £2.63 -3.24 8.77 0.001
MD 0.27 2.43
p=0.65 p =0.001
p=0.64 p =0.001

SD, Standard deviation; MD, Mean difference; p value, Probability value

DISCUSSION

The finding of this study showed that
Otago exercise program plus conventional
exercise had significant effect more than
conventional exercise only on balance and
falling problem in elderly diabetic women.
There was a significant increase in the BBS
post training with percentage of increase
(14.5%.8.77%.) for group A and group B
respectively and There was a significant
difference between group A and B (p = 0.001).
There was a significant decrease in the TUG of
the post training with percentage of decrease
(21.77%. 11.64%) for group A and group B

respectively, and There was a significant
difference between group A and B (p = 0.001)
So there was significant difference between
group A and group B in post training TUG and
BBS

This study agreed with (Patel and
Pachpute.2015) who evaluated the effect of
Otago exercise program on 30 patients who
were falling under moderate fall risk, aged 60
years and above, according to the result of the
study The Otago exercise program is
significantly effective increasing strength of
lower limb and improving in balance, gait and
prevention of fall in elderly people
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The result of this study come in support
with the result stated by (Jahanpeyma et al.
2021) who evaluated controlled trial included
72 individuals over 65 years of age . The
participants were randomized into the Otago
exercise group and walking( control group).
The Otago group performed 45 min of Otago
exercises 3 days/week for 12 weeks plus a
walking program on 3 other days of the week.
The control group did only the walking
program who evaluated the effect of the Otago
exercise program on falls, balance, and
physical performance in old-aged, and they
observed a significant difference between the
Otago and walking groups in terms of mean
change in balance score at the end of the 12-
week intervention compared to pre-
intervention values (p < 0.001). BBS score in
the Otago group increased significantly from
44 before the intervention to 50 after the
intervention (p < 0.001), while there was no
significant change in median BBS score in the
walking group after the intervention (p =
0.250). Comparison of post-intervention
median BBS scores between the groups also
revealed a significant difference (p < 0.001).

The result of this study coincided with
results achieved by (Dadgari et al. 2016) who
examined the effects of OEP to decline the
incidence of falls among elderly community
dwellers To assess improvement of functional
capacity, the results of TUGT and BBS were
compared for subjects’ post intervention
results in the control and experimental groups.
The TUGT results present significant
differences between control and experimental
groups when comparing the post-intervention
results of TUGT (x2 = 36.99, df = 2, P-value =
0.017). In addition, BBS results present
significant differences between control and
experimental groups when comparing the post-
intervention results (x2 = 21.31, df = 2, P-
value = 0.025)

This study agreed with (Abd-Elraziek
et al. 2021) who found that Otago training
significantly improved health status of studied

subjects and demonstrated that Otago training
significantly reduced the risk of falling among
the studied subjects, this may be due to the fact
that OEP is a combination of muscle
strengthening, balance training, and walking
programs for the reduction of falls among
elderly. The result showed that the Otago
training significantly reduced the risk of
falling among the studied elderly.

The results of this study coincided with
results achieved by (Chiu et al. 2021) who
demonstrated that there were effects of OEP
interventions on actual balance performance
(i.e., static, dynamic, proactive or reactive
balance) and perceived balance (i.e., balance
confidence or fear of falling) in older adults;
and OEP protocol leads to the greatest balance
improvements

This study disagreed with (Saerang et
al. 2021) who demonstrated randomized
control group design. Twenty-six elderly
women in nursing homes age 60 years old
or more who meet inclusion criteria, divide
into 2 groups, with thirteen subjects in
each  group. The intervention  group
performed the Otago exercise program 3
times a week for 8 weeks and the control
group had no intervention. Performed Otago
exercise program for 8 weeks reduced the
risk of falling by decreased the TUG test
in the treatment group by 0.99 seconds,
while in the control group there was no
decrease in the TUG time. The effect size
value of the treatment group was 0.3,
indicating that the Otago exercise program
had a small effect on reducing the risk of
falling with the TUG test.

The result of the current study was not
consistent with (Binns and Taylor. 2011) who
reported that OEP had no significant
effects on elderly individuals’ muscle
strength and balance Participants in both the
OEP group and the control group who had
similar degrees of lower limb weakness, gait
speed and functional mobility . The OEP
participants had a slightly lower dynamic
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balance score at baseline than the control
group although this was not a statistically
significant difference OEP participants were
more fearful of falling as measured by the
MFES

CONCOLUSION

From results of the current study, it was
concluded that Otago exercise program plus
conventional exercise had significant effect
more than conventional exercise only on
balance and falling problem in elderly diabetic
women.

REFFERENCE

1. Abd-Elraziek E, Mahmoud S, Hassan S
And El-fatah, A., (2021). Otago Exercise
Program (OEP): A Golden Technique on
Health Status and Risk of Falls among
Older Adults with Chronic Diseases.

2. Arzhane, S, Hazrati M. and Ashraf A.,
(2019). The Effect of Otago Exercise
Program Training on Balance and Fear of
Falling in Elderly Individuals,

3. Berardi A, Gakeoto G, Valente D,
Conte A, Fabbrini G. And Tofani M.,
(2020) . Validity and reliability of the 12-
item Berg Balance Scale in an Italian
population with Parkinson’s disease: A
cross sectional study. Arquivos de Neuro
Psiquiatria..

4. Binns E. and Taylor D., (2011). The
effect of the Otago Exercise Programme
on strength and balance in community
dwelling older women. New Zealand
Journal of Physiotherapy,39(2).

5. Chiu, H, Yeh T, Lo Y, Liang, P and
Lee, S., (2021). The effects of the Otago
Exercise Programme on actual and
perceived balance in older adults: A meta-
analysis. PloS one,.16(8).

6. Dadgari, A., Hamid, T, Hakim M.,
Chaman R., Mousavi S., Hin L and
Dadvar, L., 2016. Randomized control
trials on Otago exercise program (OEP) to
reduce falls among elderly community

dwellers in Shahroud, Iran. Iranian Red
Crescent Medical Journal, 18(5).

. Haddad Y, Shakya 1., Moreland B.,

Kakara R. And Bergen G., (2020) .
Injury Diagnosis and Affected Body Part
for Nonfatal Fall-Related Injuries in
Community-Dwelling ~ Older  Adults
Treated in Emergency Departments.
Journal of Aging and Health,.

. Jahanpeyma P., Kayhan Kogak, F,

Yildirim, Y., Sahin, S. and Senuzun
Aykar, F., (2021) . Effects of the Otago
exercise program on falls, balance, and
physical performance in older nursing
home residents with high fall risk: a
randomized controlled trial. European
geriatric medicine.

. Khan A, Ahmad, T, Afridi, N, Anees M.

and Khan B., (2020) . Frequency of fear
of fall among diabetic patients in
Hayatabad Medical Complex Peshawar.
Rehman Journal of Health Sciences (HEC
recognised), 2(1),pp.14-18.

Khot A. and Hande D., (2017) .
Effect ; July 20170of conventional balance
exercises and electronic balance board on
elderly individuals. International Journal
of  Multidisciplinary  Research  and
Development,7(4),pp.505-508.

Kim J,Chon, J., Kim H., Lee J., Yoo
S.,KimD.,, LeeS,Han Y., Lee H, Lee B.
and Soh, Y., (2017). The association
between fall history and physical
performance tests in the community-
dwelling elderly: a cross-sectional
analysis.  Annals of rehabilitation
medicine,41(2),pp.293.

Klotzbier T, Korbus H, Johnen B.
and Schott N., (2021). Evaluation of the
instrumented timed up and go test as a
tool to measure exercise intervention
effects in nursing home residents: Results
from a PROCARE substudy. German
Journal of Exercise and  Sport
Research,51(4),pp.430-442.



HASNAA TOURKY EBRAHIM

13. Kraiwong R, Vongsirinavarat M,
Hiengkaew V. and Wagert P., (2019) .
Effect of sensory impairment on balance
performance and lower limb muscle
strength in adults with type 2 diabetes.
Annals of Rehabilitation
Medicine,43(4),pp.497.

14, Madmoli M., Dehcheshmeh Z, Rafi
A., Kord Z., Mobarez F. And
Darabiyan P., (2019). The rate of some
complications and risk factors of diabetes
in diabetic patients: Study on cases of
3218  diabetic  patients. Medical
Science,23(95),pp.63-68

15. Patel N. and Pachpute S., (2015) .
The Effects of Otago Exercise Program
for Fall Prevention in Elderly People.
International journal of
Physiotherapy,2(4),pp.633-639.

16. Saerang L., Wardani N. and
Melaniani, S.,(2021) . The Effect of
Otago Exercise Program on Walking
Speed and Fall Risk in Elderly Women.
The Effect of Otago Exercise Program on
Walking Speed and Fall Risk in Elderly
Women.

17. Sanders O., Hsiao H., Savin D.,
Creath R. and Rogers M., (2019) .
Aging changes in protective balance and
startle  responses to sudden drop
perturbations. Journal of
neurophysiology,122(1),pp.39-50

18. Shubert T., Smith M., Jiang L. and
Ory M., (2018) . Disseminating the
Otago Exercise Program in the United
States: Perceived and actual physical
performance improvements from
participants.  Journal  of  Applied
Gerontology,37(1),pp.79-98.

19. Suleman M. and Fatima U., (2019).
A study to find out the prevalence of
balance impairments among patients of
diabetes mellitus (type ii): A cross-
sectional survey. International Journal of
Physical and Social Sciences,9(10),ppl12-
23.

20. Yang Y., Hu X., Zhang Q. and Zou
R.,( 2016) . Diabetes mellitus and risk of
falls in older adults: a systematic review
and meta-analysis. Age and
ageing,45(6),pp.761-767.



