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A Pilot Study of the Effect of Otago Exercise Program
on Fall Risk and Quality of Life of Older Women

Muammar Irsyad Kadir', Nur Hardiyanty’, Fadhia Adliah’

ABSTRACT

Objective: This study aims to determine the effect of the Otago
Exercise Program on the risk of falling and the quality of life of older
people.

Methods: The method used was experimental research with
pretest-posttest design and control group design, involving 16
participants. Before and after treatment, respondents measured
the risk of falling using a Timed-Up-and-Go test (TUGT) and quality
of life using the World Health Organization Quality of Life BREF
(WHOQL-BREF). Furthermore, the obtained data were analyzed
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using the paired T-test and independent T-test.

Results: The results showed a significant effect on the risk of fall
and the quality of life of the older people in the treatment group. In
addition, there were significant different influences on the value of
falling risk and quality of life (physical and environmental) between
the treatment and control groups.

Conclusion: The Otago exercise program had a significant effect on
reducing the risk of falls and improving the quality of life of older
people.

Cite this Article: Kadir, M., Hardiyanty, N., Adliah, F. 2021. A Pilot Study of the Effect of Otago Exercise Program on Fall Risk and Quality
of Life of Older Women. Physical Therapy Journal of Indonesia 2(1): 1-4. DOI: 10.51559/ptji.v2i1.16

INTRODUCTION

As people get older, they will experience many
physiological changes, including hearing loss,
vision, breathing, motion problems, and have the
risk of chronic diseases such as heart failure, stroke,
and dementia.! One of the physical problems that
usually prevent older people from carrying out daily
activities is a fall accident.

In Indonesia, the fall accident prevalence in the
older people group aged over 55 years is reaching
49.4%, and those over 65 years old is reaching
67.1%.> In addition, the restriction of mobility
experienced by older people due to the ageing
process can make them lose the opportunity to
prevent themselves from falling. These limitations
can inhibit older people from achieving their
welfare and maximizing the quality of life.?

Otago Exercise Program is an exercise program
that can reduce the number of falls by increasing
the strength of the lower limb muscles, increasing
balance, and providing walking training to older
people. In addition, this exercise is also able to
improve the welfare and well-being of older people.*
Several previous studies have concluded that
providing the Otago exercise program to reduce
falls risk was effective.

This study explored the effect of the Otago
exercise program on fall risk and quality of life

of older women, who are more susceptible to fall
and having a lower quality of life than older men
because of the lower muscle strength and balance.>®
This study aimed to determine the effect of Otago
exercise on falling risk and the quality of life of
older women.

METHODS

This study used an experimental research design
using a pretest-posttest with a control group
research design. The study was conducted at Panti
Werdha Theodora, Makassar, Indonesia, from 17
February to 23 March 2020, with 16 respondents.
We divided the participants into two groups of
experimental and control groups (Figure 1). The
intervention group received the 30 mins of Otago
exercise program 3 times per week for 5 weeks.
In contrast, the control group did not receive the
Otago exercise program but performed the physical
activity as usual during the study period. The sample
selection used a purposive sampling technique that
included women who were being >65 years old. The
exclusion criteria were those older women who had
uncontrolled chronic diseases. All the participants
have been informed about the risks and benefits
before participating in this study. Each participant
obtained the written informed consent. This study
design received ethical approval from the Health
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Research Ethics Committee Health Polytechnic
Makassar ~ Number: 0066/KEPK-PTKMKS/
111/2020.

Timed up and go test (TUGT) is a measurement
of the ability of the elderly in walking and assesses
the risk of falling based on a score of >13.5
seconds defined as high risk to experience falls.”
WHOQOL-BREF is a 26 questions measurement
instrument that uses a Likert scale (five points
from 1 to 5) in each question. WHOQOL-BREF
included four domains: (1) physical domain, is in
questions number 3, 4, 10, 15, 16, 17, and 18; (2)
the psychological domain, is in questions number

Enrolled participants n=16

v

All participants complete
TUGT and WHOQOL-
BREF n=16 (pre-test)

l

Randomization n=16

/\

Participants in the treatment
group (Otago exercise
program) n=8

Participants in the control
group n=8

\/

All participants complete
TUGT and WHOQOL-
BRIEF n=16 (post-test)

v

Included in data analysis
n=16

Figure 1. Flow diagram of study participants

Table 1. Characteristics of samples based on age
Treatment grou Control grou
Sample Characteristics group group p*
n=10 % n=6 %
Age (years)
Mean + SD 75.60 +9.003 76.00 + 10,564 0.617
BMI (kg/m?
(kg/m?) 6 60 2 333
Normal body weight
2 20 0
Risk becoming obesity 0.591
_ 1 10 4 66.7
Obesity level I
1 10 0 0
Level IT obesity

n, number of samples; p*, independent T-test; SD, standard deviation.

5,6, 7, 11, 19, and 26; (3) the social relationships
domain, is in questions number 20, 21, and 22; (4)
environmental domain, is in questions number 8,
9, 12, 13, 14, 23, 24, 25. Each domain included the
respective-question score in calculating the domain
score using the standard formula.® The score in each
domain ranged from 0-100.

The Shapiro Wilk was used to evaluate the
normality of the data. A paired T-test was used to
determine any difference between the pre-test and
post-test scores. Then, the independent T-test was
employed to determine differences in fall risk and
quality of life between the treatment and control
groups. All the statistical analyses were performed
using SPSS vers. 23 statistical software (IBM
Corporation, Armonk, NY).

RESULTS

The number of respondents was 16, as shown in
Table 1. Based on age, the standard deviation value
was smaller than the mean, representing data less
varied. In addition, the value of p>0.05 shows that
the data of age were homogeneous or no significant
difference. Based on body mass index (BMI), there
were 8 out of 16 samples were outside the normal
body weight category. In addition, the value of
p>0.05 represents that the BMI (body mass index)
data were homogeneous or no significant difference.

Table 2 shows the results of a paired T-test in the
treatment and control groups. The treatment group
had a p<0.05, which implies a significant effect to
reduce the risk of falling.

Table 3 shows the results on physical,
psychological,  social, and  environmental
WHOQOL-BREF domains using a paired t-test.
In the treatment group, the results showed that all
domains have a p<0.05, which means that there is a
significant effect to improve the quality of life in the
treatment group.

Table 4 shows the results of the different effects
of the risk of falling between treatment and control
groups using the Independent t-test with a value of
p=0.004, which means that there is a significantly
different effect of reducing the risk of falling
between the treatment and the control groups.

Table 5 shows the different effects of quality of
life using the Independent t-test. The physical and
environmental domains had a value of p<0.05,
which means there are significantly different effects
to the physical and environmental domains between
the treatment and control groups. However, the
psychological and social domains have a value
of p>0.05, which means there are no significantly
different effects to the psychological and social
domains between the treatment and control groups.
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Table 2. Results of analysis of the influence based on fall risk

Group n MD +SD p*
Treatment 10 2.109 + 1,366 0.001
Control 6 0.296 + 2.302 0.765

n, number of samples; MD, mean difference; p*, paired T-test, SD, standard deviation.

Table 3. Results of analysis of influence based on quality of life

Group n MD +SD p*
Physical domain
Treatment 10 -20.600 + 8.249 0.000
Control 6 0.000 +9.818 1.000
Psychological domain
Treatment 10 -3.800 +4.492 0.025
Control 6 3.000 + 8.198 0.576
Social domain
Treatment 10 -5.000 £ 5.077 0.012
Control 6 -4.167 £ 10.206 0.363
Environmental domain
Treatment 10 -13.200 + 4.662 0,000
Control 6 -0.333 £12.972 0.952

n, number of samples; MD, mean difference; p*, paired T-test; SD, standard deviation.

Table 4. Results of analysis of the different effects of falling risk

Group n Posttest (Mean+SD) p*
Treatment 10 16.07+4.521
0.004
Control 6 25.28+6.314

n, number of samples; p*, independent T-test; SD, standard deviation.

Table 5. Results of analysis of different effects on quality of life

Group n Posttest (MeanzSD) p*
Physical domain
Treatment 10 70.70+9.638 0,000
Control 6 43.83+12.123
Psychological domain
Treatment 10 60.70+9.866 0.238
Control 6 54.33+10.250
Social domain
Treatment 10 47.50+7.929 0.283
Control 6 42.67+10.073
Environmental domain
Treatment 10 64.50+9.823 0.027
Control 6 50.33+13.644

n, number of samples; p*, independent t-test; SD, standard deviation.

DISCUSSION

The Otago exercise program for older people
significantly influences reducing the risk of falling
and improving quality of life. The Otago exercise
program can increase the strength of the lower limb
and improve balance, gait, and, therefore, ultimately
prevent falls in older people.” That is because muscle
strength training can strengthen the constructed
synthesis muscle to boost the performance of actin
and myosin in a myofibril, aiming to intensify the
muscle fibres (hypertrophy).”® Muscle fibres that
experience hypertrophy can increase the metabolic
system such as ATP and phosphocreatine,
increasing aerobic and anaerobic metabolism and
increasing energy and muscle strength so that the
older people can support their bodies and maintain
their body positions to avoid falling events."

In addition, the Otago exercise program also
consists of balance training. Balance training
for older people aims to provide adjustments
to the body regarding changes in movement
that occur by increasing the visual, vestibular,
somatosensory, and muscular systems.'® Increasing
the balance can improve the proprioceptive
system so that older people can recognize all the
changing movements that occur on their body."
Proprioceptive improvement can affect the body’s
information system so that the body can recognize
various conditions around it and help older people
maintain their balance." In addition, the Otago
exercise program can increase muscle’s strength in
the lower extremities and train the balance of the
older people, which can help the older people to
make adjustments to their posture, anticipate and
coordinate movements that can make an impact on
reducing the risk of falling.'* Therefore, the Otago
exercise program can increase muscle’s strength and
balance (both dynamic and static balance), which
can reduce the risk of falling. Previous studies
found that the Otago exercise program improves
joint pain and functional movements that promote
patients’ daily activities without obstacles.'>'*

Other than increasing muscle’s strength and
balance, the Otago exercise program can also
improve the quality of life of older people.”® The
provision of the Otago exercise program also
showed a significantly different effect on the quality
of life, especially on the physical and environmental
domains, but not significantly different in
psychological and social relationships domains. The
possible reason for this finding is the psychological
condition of women older adult was influenced
by their life goals and ability to manage the stress,
while the condition of the social relationship is
influenced by the support of family or friends when
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