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Abstract

Obijective: to determine whether there is a difference in the effect between balance
training and strengthening exercises on pain and functional ability in knee osteoarthritis.
Design: two group pre-test and post-test. Subjects & Treatments: 16 patients (n=16) with
knee osteoarthritis who met the study criteria were divided into 2 groups. Group | was given
balance training while group Il was given strengthening training. Each was treated 12 times,
2 times a week. Place of Study: Physiotherapy Room, Medical Rehabilitation Installation of
RSUD 45 Kuningan. Time: November 7, 2022 to February 15, 2023. Measurement Tools:
WOMAC Index. Analysis: Non parametric test, Wilcoxon & Mann Whitney Test. Results:
Wilcoxon pre-post pain test of group | showed p = 0.020 (p<0.05) and Wilcoxon pre -post
functional ability test showed p = 0.101 (p>0.05) which means there is an effect of providing
balance training on pain but no effect on functional ability. The Wilcoxon pre-post pain test
for group 11 showed p = 0.016 (p <0.05) and the Wilcoxon pre -post functional ability test
showed p = 0.119 (p>0.05) which means there is an effect of strengthening exercises on pain
but no effect on functional ability. Mann Whitney test of pain between the two groups
showed p = 0.832 (p>0.05) and functional ability showed p = 0.713 (p>0.05) which means
there is no difference in effect between treatment groups | and Il. Conclusion There is no
difference in the effect between balance training and strengthening exercises on pain and

functional ability in knee osteoarthritis.
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1. Introduction

Osteoarthritis (OA) is a disease that is often found and progresses slowly at the
end of a person's life. The character of clinical complaints is pain, deformity, limitation of
motion and usually progressive joint destruction and resulting disability.

From the epidemiological picture, about 6% of adults aged 30 years and 13% of
people aged 60 years have complaints of knee pain and radiographically found OA.
Although OA commonly occurs in the knee, the prevalence sometimes also affects the
hand, especially the distal and proximal interphalangeal joints and the base of the thumb.
It is estimated that by 2020, the number of people suffering from OA will double.
Osteoarthritis is an early cause of disability in the elderly.

The main barriers for patients with OA knee disorders are walking, climbing
stairs and moving from sitting to standing. Decreased balance and muscle strength were
also found in those aged > 65 years with chronic knee pain after 30 months. Moreover,
the greatest ankle and knee muscle strength is associated with good balance. Quadricep
muscle weakness is also a risk factor for knee OA. Decreased balance was also found in
patients with knee pain when compared with age, gender, and body mass as controls.

Studies link the effectiveness of exercise therapy to reducing OA pain and
improving functional ability in OA patients. In Australia it was reported that the effects
of strengthening exercise therapy and functional exercise therapy were more effective
than no therapy. Standing balance training should be an important part of an exercise
program to increase functional ability in patients with knee OA. Standing balance
training is an alternative exercise related to knee OA in addition to muscle strengthening
exercises.

On the basis of the above research, it can be concluded that balance training and

strengthening exercises can be given to knee OA patients. Therefore, the researchers in
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the preparation of this thesis want to compare the effectiveness between balance training
and strengthening exercises on pain and functional knee OA.

2. Methods

This research is a quantitative method with a type of quasi experiment. The design
of this study was the two group pre test and post test design, to determine the benefits of
balance training and strengthening exercises on reducing pain and improving the
functional abilities of patients with osteoarthritis of the knee joint. In this study, two
groups of research subjects were used, namely: (1) Treatment group | which is given
balance training, 3x a week, for 4 weeks, (2) Treatment group Il which is given
strengthening exercises, 2 x a week, for 5 weeks.

The population in this study were all knee osteoarthritis patients at the
Physiotherapy Polyclinic of RSU 45 Kuningan who met the criteria. The number of
patients who met the research criteria was 16 people. Of the 16 patients who met the
research criteria, there were 8 patients.

The data collection technique in this study went through two stages, namely
before being given action or treatment in both treatment groups (pre test) and the stage
after 5 weeks of action or treatment in both treatment groups (post test). For two groups
of research subjects; (1) Treatment group | which was given balance training, 3x a week,
for 4 weeks; (2) Treatment group Il which was given strengthening exercises, 2 x a week,
for 5 weeks. In this study, pain and functional ability evaluation tools with the WOMAC
Index at the beginning and end of the study.

In this study, the data analysis techniques used were univariate analysis and
bivariate analysis. In bivariate analysis, the test for differences in pain and functional

ability used Mann-Whitney and Wilcoxon.

3. Results and Discussion
The subjects of this study were patients with knee OA who had been diagnosed by a
doctor and referred to the physiotherapy clinic, in the period July to October 2023 at RSUD

45 Kuningan, West Java. In this study period, the number of patients who met the research
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criteria was 16 people (n=16). Of the 16 patients who met the research criteria, 8 patients
(n = 8) were given balance training treatment as treatment group | and 8 patients (n = 8)
were given strengthening training treatment as treatment group I1.

In the univariate results obtained gender in treatment group | was 1 male (12.5%)
and 7 women (87.5%). In treatment group I, there were 8 women (100%). For the age
range in the study subjects ranged from 34 - 58. In treatment group I, there were 3 people
aged between 51 - 55 years (37.5%), 1 person aged between 56 - 60 years (12.5%), 2
people aged between 61 - 65 (25%) and 2 people aged 66 - 70 years (25%). In treatment
group I, there were 2 people aged between 51 - 55 years (25%), 2 people aged between
61- 65 (25%), 3 people aged between 66 - 70 years (37.5%), and 1 person aged between 71
- 75 years (12.5%). The level of education in treatment group I, 2 people (25%) had
elementary level education, 4 people (50%) had advanced level education and 2 people
(25%) had college education. In treatment group Il, 3 people (37.5%) had primary level
education, 4 people (50%) had secondary level education and 1 person (12.5%) had tertiary
education.

For BMI (Body Mass Index), 2 people (12.5%) had normal BMI, 7 people (43.75%)
had normal BMI and 7 people (43.75%) had overweight BMI. There are no (0.0%) who
have obese BMI. For the location of complaints in treatment group I, there were 4 people
with right knee (50%) and 4 people with left knee (50%). In treatment group II, there were
4 right knees (50%) and 4 left knees (50%). For the dominant activities carried out by
respondents, at work there were no (0.0%) who did standing activities and others for
treatment group I, and no (0.0%) who did sitting activities, going up and down stairs and
others. The total subjects who did sitting activities were 3 people (18.75%), walking
activities were 9 people (56.25%), sitting to standing activities (3 people and up and down
stairs activities 1 person (6.25%).

The results of statistical analysis on the pain difference test in treatment group |
using the Wilcoxon Test obtained a significance value of p = 0.020, meaning that balance
training has an effect on pain reduction. This is in accordance with the theory of Kuntono

(2010) that central and peripheral balance training will stimulate propioceptors to
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maintain a condition of cocontraction which will increase the strength of the agonist and
antagonist muscle groups of the knee joint. Cocontraction will also provide stability and
will increase the speed of arthrokinematic reactions in maintaining each movement.
Peripheral reactions will provide feedback to the central balance and there will be a
balance of motor pathways. For the results of statistical tests on functional ability
treatment | using the Wilcoxon Test is p = 0.101. It can be concluded that balance
training does not have a significant effect on functional ability. This is not in line with the
theory proposed by Janet & Roberta (1987) that balance is dynamic, never static, and
balance training should allow to regain the dynamic components that are important for
each individual function.

From the results of statistical tests in treatment group Il using Wilcoxon, a
significance value of p = 0.016 was obtained, this means that the provision of
strengthening exercises can have an effect on pain reduction. This is in line with the
statement of Kuntono (2010) that quadricep muscle strengthening exercises will increase
the activation of afferent nerve fibers Ib from the golgi tendon of the quadricep muscle
which serves to inhibit nociceptor activation in the spinal cord Posterior Horn sensory
cells. The probability value of functional ability for treatment group Il is 0.119. It can be
concluded that strengthening exercises do not have a significant effect on functional
ability.

The results of the analysis using the Mann-Whitney Test on the effect of balance
training and strengthening exercises on reducing pain and improving functional abilities,
between treatment group | and treatment Il obtained probability results of 0.832 for pain
and 0.713 for functional abilities. So it can be concluded that there is no difference in
treatment group | (balance training) and treatment group Il (strengthening exercises) on
pain and functional ability of knee osteoarthritis. The conclusion was decided based on
the p value <0.05, so Ho is accepted, meaning that there is no significant difference
between treatment group | and treatment group Il on pain reduction and functional ability
improvement. In the study of knee osteoarthritis using the WOMAC Index as a parameter,

it was found that balance training and quadricep muscle strengthening exercises did not
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provide a significant difference in effect on pain reduction and functional ability

improvement.

Conclusion

The conclusion of the study Differences in the Effect Between Balance Training
and Strengthening Exercises on Pain and Functional Ability in Osteoarthritis of the Knee
in the Physiotherapy Poly Room of RSUD 45 Kuningan, West Java. Resulting in the
conclusion that the provision of balance training can reduce pain but cannot improve
functional ability in knee OA. Giving strengthening exercises can reduce pain but cannot
improve functional ability in knee OA. And there is no difference in the effect of
providing balance training and strengthening exercises on reducing pain and increasing

functional ability in OA knee.

Acknowledgments

The author is very grateful to all those who have contributed to this research.

Especially among universities in the implementation of the Tridarma of Higher Education.

Hopefully we can collaborate in development in the health sector for the benefit of society.

Referrensi

[1]

[2]

[3]

[4]

[5]

[6]

Grosbie, Jack, Jenny Mc Connel, Butterwirth Heinemann, 1993; Key Isuues in
Musculoskeletal Physiotherapy; Oxford,. England

Hunter, David J & Eckstein, Felix. 2009; Review Exercise and Osteoarthritis; Journal
of Anatomy 214, Hal. 197-207

Mikesky, Alan E, Steven A. Mazzuca, Kenneth D. Brandt, Susan M. Perkins, Teresa
Damush and Kathleen A. Lane, 2006; Effects of Strength Training on The
Incidence and Progression of Knee Osteoarthritis; Arthritis & Reumatism, Vol.55,
No5 Hal. 690-699

Chaipinyo K, Karoonsupcharoen, 2009; No Difference Between Home-Based
Strength Training and Home-Based Balance Training on Pain in Patients with
Knee Osteoarthritis: a randomized trial; Australian Journal of Physiotherapy,55; 25-30
Smidt N, de vest HC, Bouter LM, 2005; Effectivenessof Exercise Therapy: A
Best - Evidence Summary of Systematic Reviews; Aust J Physiother. ;51;71-
85

Kusumawati, K, 2003; Pengaruh Latihan Isotonik dengan En-Tree Terhadap
Pengurangan Nyeri dan Perbaikan Kapasitas Fungsional pada Osteoartritis Lutut;
Prodi Rehabilitasi Medik, UNDIP, Semarang, Hal. 15

208

International Journal of Health Sciences is licensed under a Creative Commons Attribution 4.0

International License



http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

e-ISSN: 2987-0836 DOI: https://doi.org/10.59585/ijhs

[7]
[8]

[9]

[10]

Publish: Association of Indonesian Teachers and Lecturers

International Journal of Health Sciences (IJHS)

Journal Homepage: https://jurnal.agdosi.com/index.php/IJHS/index
Volume 1 | Number 2 | June 2023 |

Kuntono, Heru P, 2010; Nyeri Secara Umum dan OA Lutut Dari Aspek Medis-
Fisioterapi; Hal. 21-23

Setiahardja, Andi Sugiarto, 2005; Penilaian Keseimbangan dengan Aktivitas
Kehidupan Sehari-hari pada Lansia; Prodi Rehabilitasi Medik, UNDIP. Semarang,
Hal 13-20

Roos EM, Klé&ssbo M, Lohmander LS, WOMAC Osteoarthritis Index. Reliability,
Validity, and Responsiveness In Patients With Arthroscopically Assessed
Osteoarthritis. Western Ontario and MacMaster Universities; diakses tanggal
25/2/2019 dari http://www.ncbi.nIm.nih.gov

Meliala, Lucas, 2006; Tinjauan Mekanisme Nyeri pada Radang Sendi; Makalah
Lengkap Temu Ilmiah Reumatologi, Hal. 42-43

209

International Journal of Health Sciences is licensed under a Creative Commons Attribution 4.0

International License



http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://www.ncbi.nlm.nih.gov/
http://www.ncbi.nlm.nih.gov/
http://www.ncbi.nlm.nih.gov/

