
1ISSN 1858-3385, E-ISSN 2549-7006 Volume 19 Number 1, February 2021

Asita Rohmah Mutnawasitoh, 
Muhammad Pamungkas Adi Surya, Rina Sri Widayati
The Effect of Otago Home Exercise Programme on Decreasing the 
Risk of Falling in the Elderly

Dea Linia Romadhoni, Alinda Nur Ramadhani
Association between Psychosocial Factor and Risk of Musculo-
sceletal Disorders in Productive Age Patient at RSUD Dr. Moewardi 
Surakarta

Dita Mirawati, Juanda Izhar, Lauria Shinta Oktivani, 
Wahyuni, Yudha Wahyu Putra
The Effect of Back Massage on Decreasing Insomnia in the Elderly at 
the Posyandu Lansia Marsudi Waras Jebres Surakarta

Dyah Rahmawatie Ratna Budi Utami, 
Erika Dewi Noorratri
Prevention Children Sexual Abuse in Preschool with Picture Story 
Book

Elly Dwi Masita, Siti Maimunah
Fine Motor Developmental Delay and Associated Factors among 
Children Aged 3-5 Years in Surabaya

Heni Setyowati Esti Rahayu, Retno Rusdjijati, 
Rochiyati Murniningsih, Siti Nur Hikmah, 
Heniyatun, Eny Zuhriyah, Nugroho Agung Prabowo
Public Opinion in Magelang Region on Smoke Free Law

Indarwati, Maryatun
Characteristics and Levels of Mothers' Knowledge about Mana-
gement of Postpartum Blues Mental Disorder

Tyas Sari Ratna Ningrum, Ummy Aisyah Nurhayati
Relationship of Body Mass Index (BMI) and Sex in Adolescent 
Training Resistance

Wahyuningsih Safitri, Wahyu Rima Agustin
Education of Hypno-parenting Method on Successfulness of Toilet  
Learning  of Toddlers

Winarni, Rina Sri Widayati, Sri Handayani
Participation in Conducting The Visual Inspection of Acetic Acid as 
an Early Detection  Effort  Towards The Servical Cancer Reviewed 
from Information Access and Knowledge

GASTER VOL. 19 No. 1 FEBRUARY 2021

VOLUM
E 19  No. 1 - FEBRUARY 2021

DOI: https://doi.org/10.30787/gaster.v19i1

SURAKARTA ‘AISYIYAH UNIVERSITY

Journal of  Health ScienceGASTER JOURNAL OF HEALTH SCIENCE
https://jurnal.aiska-university.ac.id/index.php/gaster

The Effect of Otago Home Exercise Programme on Decreasing the Risk of 
Falling in the Elderly 

Asita Rohmah Mutnawasitoh1*, Muhammad Pamungkas Adi Surya 2, 
Rina Sri Widayati3

1* Universitas Udayana
2 Poltekes Surakarta

3 Universitas Aisyiyah Surakarta
*E-mail: asitarohmah@gmail.com

https://doi.org/10.30787/gaster.v19i1.586

ARTICLE INFO ABSTRACT

Keywords; Elderly, Balance, 
Fall, Exercise, OHEP.

Background; Decreased physiological function in the elderly 
results in degenerative disorders, namely decreased balance 
function and increased risk of falling. The incidence of falls in 
patients over 65 years of age is 30%, and the age of more than 
80 years is 50% annually. Otago Home Exercise Programme is 
an exercise program for the elderly that is specifically designed 
to reduce the incidence of falls, by increasing the strength of 
the lower limbs, improving balance and providing walking 
exercises. Purpose; Knowing an influence practice otago home 
exercise program against a reduced risk of falling in the elderly. 
Method; Quantitative research type of pre-experimental design 
with technique of one group pre-test and post-test design. The 
sampling technique uses simple random sampling, with 17 elderly 
respondents. Research instrument uses TUG (Time Up and Go 
test). Result; Wilcoxon Test results note that the data from the 
value TUG before and after given otago home exercise program 
obtained a significance of p = 0.025 (p <0.05). Conclusion; 
The positive result of the effect of otago home exercise program 
against a reduced risk of falling in the elderly is confirmed. 

INTRODUCTION

In old age, people experience physical 

decline, meaning that they experience 

development in the form of changes that 

lead to negative changes. One of them is the 

anatomical changes in the musculoskeletal 

system that occur during the aging process, 

namely reduced muscle mass, degeneration 
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of myofibrils, tendons to shrink, and muscle 

fiber atrophy (Rudy & Setyanto, 2019). 

These anatomical changes have an impact 

on decreasing muscle strength, resulting 

in a decrease in the ability of the elderly to 

maintain body balance and an increase in the 

risk of falls which will increase dependence 

on the elderly in carrying out daily activities 

(Ibrahim et al, 20l8).

The incidence of falls in Indonesia was 

recorded from 115 residents of the orphanage, 

as many as 30 elderly people or around 

43.47% experienced falls (Ashar, 2016). 

Various complications of falls that can occur 

in the elderly, include anxiety syndrome 

after falling, injury to soft tissue or fractures, 

hospital care, disability (decreased mobility), 

decreased functional status/decreased 

independence, increased use of health care 

facilities, and even it can happen that the 

patient dies (Faidah et al, 2020)

The main preventive measures in the 

management of the risk of falls aimed at 

preventing injury from occurring early are 

very important, so that the risk of injury 

and death can be avoided. The method is by 

facilitating Otago Home Exercise Program 

to improve balance in the elderly (Kiik et al, 

2020). Otago Home Exercise Programme is 

an exercise program for the elderly that is 

specifically designed to reduce the incidence 

of falls, by increasing the strength of the lower 

limbs, improving balance and providing 

walking exercises (Jin Lee et al, 2017)

Otago Home Exercise Program (OHEP) 

is a program to reduce falls in the elderly. 

The exercise program consists of 30 minutes, 

an exercise program consisting of balance 

exercises and leg strengthening exercises 

that are done at home at least 3 times per 

week and are complemented by a walking 

plan (Manohare & Hande, 2020). Otago 

Home Exercise Program practice adapting to 

daily functional movements so that they can 

optimize the ability of the elderly to carry out 

their functional movements (Caderbom & 

Arkkukangs, 2019).

In a study conducted by Jin Lee (2017), 

the otago home exercise program with the 

program objectives of increasing muscle 

strength, exercises focused on knee flexion 

exercises, walking backwards, walking and 

turning around, walking in a straight line, 

standing on one leg, walking on heels, walking 

on toes, walking, backwards on toes and 

on heels, standing up from sitting position, 

and walking up stairs. This exercise focuses 

on walking exercises and strengthening the 

lower extremities associated with functional 

motion in the elderly so that this exercise can 
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be used as an economical exercise because 

it can be done independently at home and is 

beneficial for the balance of the elderly.

In connection with the above problems, 

the purpose of this study is to test the 

effectiveness of Otago Home Exercise 

Program against a reduced risk of falling in 

the elderly.

METHODS AND MATERIALS

This research was conducted for four 

weeks at the ‘Aisyiyah Sumber Surakarta 

nursing home. Research method used was 

Pre-experimental by design one group pre-

test and post-test. The number of samples in 

this study were 31 elderly people. Sampling 

technique with simple random sampling.  

The inclusion criteria in this study were 

willingness to be respondents, aged 60-

75 years, had a low risk of falling, and the 

exclusion criteria were elderly who had 

bedrest, had fractures, used assistive devices, 

had a history of hypertension, diabetes and 

heart disease. To find out whether the otago 

home exercise program has an effect on the 

risk of falling, Wilcoxon test was employed.

The measuring instrument used is Time 

Up and Go test (TUG) transition test to assess 

dynamic balance. The necessary equipment is 

chairs stopwatch. Measure three meters (10 

feet) from the chair and mark this spot with 

tape. What will be counted is the amount of 

time to get up from the chair, walk at normal 

speed to the mark, turn, and return to the chair 

(Nurmalasari et al, 2018).

The intervention given is Otago Home 

Exercise Program that consisting of a 

30-minute balance training program and 

leg strengthening exercises with an added 

load of 0.5-1kg on both legs, carried out at 

home at least 3 times per week for 4 weeks 

(Kurnianingsih, 2017). As for training on 

Otago Home Exercise Program namely knee 

bends and sit to stand exercises, side hip 

strengthening, the front knee strengthening, 

the back knee strengthening exercises, 

calf raises and toe raises esercises, tandem 

walking, walking around and back, walk heel, 

and walk backward (Martins et al, 2020). 

RESULTS AND DISCUSSION

a. Characteristics of Respondents by Age

Table 1 Characteristics of Respondents 

by Age

Age Frequency Percent/%

60 2 11.8%

66 1 5.9%

67 1 5.9%
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Age Frequency Percent/%
68

69

71

72

73

74

75

1

4

1

2

3

1

1

5.9%

23.5%

5.9%

11.8%

17.6%

5.9%

5.9%
Total 17 100.0%

Based on table 1 regarding the 

characteristics of respondents according 

to age, it can be seen that the age of 

respondents who is at most 69 years old 

is 4 elderly. The elderly will experience a 

decrease in the ability to carry out daily 

life activities. Older people experience 

a decline or morphological changes in 

muscles that cause changes in muscle 

function, namely a decrease in muscle 

strength and contraction, muscle elasticity 

and flexibility, and speed in any case 

(Deniro et al, 2017). This is in accordance 

with research conducted by Gupta et al 

(2016), of 265 elderly patients who stated 

that 23.4% of all patients experienced a 

decrease in the ability to carry out daily 

activities, 70% of them were aged 60-69 

years, and aged> 80 years had a decrease 

in the ability to carry out daily activities 

which is more significant.

There are several things that can 

cause disruption of the postural balance 

or balance of the human body, including 

the effects of aging, accidents, and due to 

disease factors. Of the three things, aging 

is the main factor causing postural balance 

disorders in old age (Deniro et al, 2017). 

Apart from the age factor, gender can affect 

a person’s risk of falling, although it is not 

very significant (Munawarah & Triariani, 

2019). Clinically women are more likely 

to fall than men. This is because the lack 

of estrogen in elderly women causes 

osteoclast genesis to decrease and bone 

loss occurs. Losing bone mass can cause 

posture changes that affect the risk of 

falling (Susilo et al, 2017).

b. Characteristics of Respondents based 

on value pre and post Time Up and Go 

Test 

Table 2 Measurement Values time up and 

go test before the intervention (Pre-Test)

Clarifying
Pre

Frequency Percent/%

Normal

Low risk of 
falling

High risk of 
falling

0

0

17

0%

0%

100%

Total 17 100%
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Table 3 Measurement Value time up and 

go test After Intervention (Post-Test)

Classification Frequency Percent/%

Normal

The risk is far 
low

High risk of 
falling

0

5

12

0%

29.4%

70.6%

Total 17 100.0%

Based on Table 2 and Table 3 after 

giving Otago Home Exercise Program 

by adding weight to the legs,  There are 

changes where there are elderly people 

with a high risk of falling into a low risk of 

falling as many as 5 seniors, but there are 

still elderly people who still experience 

the risk of heavy falls, which is 12 out 

of a total of 17 seniors, this is related to 

factors that can affect a person’s balance 

such as gravity earth, center of gravity, 

fulcrum (Fitri & Berawi, 2019).

The perception of a person’s 

position and gestures in a room requires 

a combination of information from 

peripheral receptors in a variety of 

sensory systems including the visual, 

somatosensory, and vestibular systems. 

(Kisner & Lynn, 2017). Mobility, gait, 

walking speed and balance that can be 

seen and measured by the TUG test can 

be used as an initial screening tool in an 

effort to prevent falls in the elderly so 

that complications that occur due to falls 

can be prevented, thereby improving the 

quality of life of the elderly (Nurmalasari 

et al, 2018). 

c. Effect of Giving Otago Home Exercise 

Program Against the Risk of Fall

Table 4 Analysis of the Effect of Giving 

Otago Home Exercise Program Test 

Against the Risk of Fall

Wilcoxon Test P Z

Pre-Post Influence 0.025 -2,236a 

Based on table 4 regarding the results 

of the effect test using the Wilcoxon test 

shows that before treatment and after 

Otago Home Exercise Program (OHEP) 

treatment has a significance of p= 0.025 

which means p<0.05 means, there is a 

giving effect practice of Otago Home 

Exercise Program against a reduced 

risk of falling in the elderly. This is in 

accordance with the research conducted 

by Dadgari et al (2016) on the elderly 

in Iran with a training dose of 45 to 60 

minutes three times a week for 6 months, 

this study shows the results that OHEP 

can improve physical performance and 
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can significantly reduce the risk of falls 

in the elderly seen from the increase in 

balance value and functional capacity.

Another study conducted by Johnson 

et al (2020), OHEP training is very helpful 

in walking, standing upright, controlling 

the body when moving in a narrow area, 

and regaining balance when moving 

unconsciously, hip strategies are used 

when the body is moving faster because 

speed increases with distance. OHEP 

exercises aid in walking posture with 

respect to the correction of movement 

and muscle activation patterns and assist 

with balance control with respect to the 

fulcrum (State et al, 2020). Elderly who 

received OHEP training for 6 months 

experienced a decreased risk of falling 

which was accompanied by an increase 

in aspects of balance, walking speed and 

stride length (Hager et al, 2019).

OHEP training is divided into 3 

stages of training, namely strengthening 

exercises, balance exercise and walking 

programs, which are designed for the 

elderly where before and after exercise 

there is stretching in preparation for pre-

training, avoiding injury during and after 

exercise (Johnson et al, 2020).

OHEP exercise adapts to daily 

functional movements so that it can 

optimize the elderly’s ability to perform 

functional movements, thereby reducing 

the risk of falling. OHEP exercises 

activate the body’s system of voluntary 

movement and automatic postural 

response. When doing training, the 

body sends sensory information through 

mechanoreceptors related to changes in 

sensation of body position from the joints 

to the large myelinated nervous system. 

This information is passed into the 

dorsal lemniscus medial column system 

and ends in the postcentral gyrus of the 

cerebral cortex (somatosensory area) to 

be processed in the cerebral cortex (State 

et al, 2020).

The central nervous system uses 

automatic postural response reflexes, 

and voluntary movements. Voluntary 

movements are mediated by the cortical 

system with the longest latency rate 

compared to other movements such as 

automatic postural response mediated 

by the brainstem or subcortical sections 

with intermediate latency, and reflex 

movements mediated by the medulla. 

This movement system will integrate in 

maintaining the postural balance of the 

body (Kisner & Lynn, 2017). 

Exercise provides stimulation to 

increase the strength and dynamic 
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endurance of muscles due to isotonic 

contractions (components). The isotonic 

contraction component will get stronger 

and longer if a heavy enough load is 

used. Increased dynamic strength and 

endurance are obtained together. So 

that it causes anatomical, biochemical, 

and physiological changes in muscles 

that lead to increased muscle strength 

(Giriwijoyo, 2017).

A recent systematic literature 

review concluding that an OHEP 

exercise program that combines muscle 

strengthening, gait, balance, coordination, 

and functional exercises provides a 

greater beneficial effect on balance than 

a regular exercise program. (Kisner & 

Lynn, 2017). Increasing balance and 

muscle strength will increase dynamic 

control related to gait and locomotion, so 

that increasing all of these components 

will reduce the risk of falling (Mahendra 

et al, 2016).

CONCLUSIONS AND SUGGESTIONS

Based on the results of the research that 

has been carried out, it can be concluded 

that the provision of Otago Home Exercise 

Program  training can reduce the risk of falling 

significantly using wilcoxon analysis for the 

elderly in ‘aisyiyah nursing home Sumber 

baluarti Surakarta, it is recommended that the 

managers of the orphanage provide education 

and information to the elderly about the effect 

of giving Otago Home exercise program can 

reduce the risk of falling. Future researchers 

are expected to use the case and control groups 

or by increasing the number of samples more. 
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