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ABSTRACT 
Background: Parkinson’s disease is a neurological condition that primarily affects people between the 

ages of 50 and 60. In individuals over 65, the incidence and prevalence of Parkinson’s disease is 1%.The 

disease's motor characteristics include bradykinesia, stiffness, truncal hypertonia, and poor motor 

coordination, which impairs balance. Evidence-based research has demonstrated the effectiveness of 

Pilates and Otago exercises in enhancing balance. However, there aren't many studies that compare these 

two regimens, and additional research is needed to determine how beneficial they are.  

AIM & OBJECTIVE: To compare the effectiveness of Otago exercises versus Pilates exercises on 

balance among stage 3 Parkinson’s subjects. 

METHODOLOGY: A total of the 65 participants who were recruited, 60 participants who met the 

inclusion criteria were split into two groups: 30 people in Group A (Otago) and 30 people in Group B 

(Pilates exercise). The subjects were all between the ages of 40 and 60. Interventions were administered 

five days a week for eight weeks. Outcome measures were evaluated using The Berg Balance Scale to 

assess balance in both before and after the intervention.  

Result: A paired student t test revealed that there was a statistically significant difference within the 

group. Otago (group A) had pre-test and post-test mean scores of 46.63 and 50.9, while Pilates (group 

B) had pre-test and post-test mean scores of 47.07 and 50.43, respectively. An independent student t test 

was employed to ascertain whether the post-test mean value differed across the groups in a way that was 

statistically significant. 

Conclusion: This study found that 8 weeks of Pilates and Otago exercises significantly improved 

balance. But when the groups were compared, it was discovered that Otago exercise was more 

successful in enhancing balance in stage 3 Parkinson’s disease patients. 
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INTRODUCTION 

Parkinson’s disease is a chronic, progressive neurodegenerative disease characterized by both motor and 

non-motor features of unknown etiology causing disability, increased mortality and reducing the quality 

of life1. Parkinson’s disease affects 1% of adults over 65, and its incidence and prevalence rise with 

advancing years. A disorder of the extra pyramidal system, Parkinson’s disease is caused by damage to 

the basal ganglia, which leads to progressive degeneration of dopaminergic neurons in the substantia 

nigra and pars reticulata, which project to the striatum. Parkinson’s disease patients only experience the 

disease's motor features after 50% to 80% of their dopaminergic neurons have been lost, suggesting that 

the disease may have been involved in the early stages2. 

Parkinson’s disease's motor symptoms include bradykinesia, resting tremors, stiff muscles, trouble 

walking, and loss of balance, bad posture, and stiff joints. Before the start of motor symptoms, it may 

also include a variety of non-motor presentations, such as depression, sleep difficulties, and cognitive 

abnormalities.  

The goals of physiotherapy programs for people with Parkinson’s disease are to increase their functional 

ability, mobility, and balance3.  

Physiotherapy management focuses on improving the functional capacity, mobility and balance. Otago 

exercises and Pilates are shown to decrease the symptoms and improve balance thereby reduce fall 

incidence in Parkinson’s patients. Otago workouts have 3 components i.e. walking, balance training, and 



ISSN: 2455-2631                                                                                    January 2025 IJSDR | Volume 10 Issue 1 

IJSDR2501110 International Journal of Scientific Development and Research (IJSDR) www.ijsdr.org b11 
 

muscle strengthening. The Otago exercise program seeks to improve general health, fitness, balance, and 

falls prevention. It has been shown that older adults over sixty years old experience an average 35% 

decrease in falls4. The Pilates method uses the subject's own body weight as resistance during floor 

exercises. Pilates has become increasingly popular recently and appears to be an effective way to 

improve quality of life, postural balance, and trunk muscles3. 

The Berg balance scale was designed to evaluate older persons' balance, identify various balance 

deficiencies, and forecast falls. There are 14 components in all, and the highest possible score is 56 5. 

This study is done to compare the effectiveness of Otago exercises and Pilates in improving balance 

thereby reducing risk of falls in Parkinson’s patients. 

 

METHODOLOGY 

A total number of 65 subjects were selected from Department of Physiotherapy, KIMS General 

Hospital, Amalapuram. 60 subjects fulfilled the inclusion criteria were randomly assigned into two 

groups, 30 Subjects in Group A (Otago) and 30 Subjects in Group B (Pilates). An Experimental study 

comparative in nature pre-test and post-test design is used. The treatments were conducted for a period of 

1 Hour a day, 5 days a week for 8 weeks. The subjects were selected by using purposive convenient 

sampling method. Berg balance scale scores were evaluated pre-test and post-test in both Group A 

(Otago) and Group B (Pilates). The inclusion criteria are both Male and female patients between the 

ages of 40 and 60 who have Stage 3 in Hoehn and Yahr scales of disability for Parkinson’s disease and a 

Minimental state examination (MMSE) score of 24 or above, as well as low fall risk scores between 41 

and 56 in berg balance scale. The exclusion criteria are the subjects with sensory and auditory deficits, 

non-ambulatory subjects, subjects with cognitive impairment, and subjects with Parkinson’s plus 

syndrome. Before the treatment all the subjects were explained about the study and the procedure. They 

were asked to inform if they any discomfort during the course of study. Written consent was obtained 

from all the subjects. 

PROCEDURE 

Subjects in Group A and Group B both received treatment for 1 hour duration consisting of 30 minutes 

of intervention 30 minutes of conventional therapy. 

Exercise Intervention in Group A: Otago Exercise 

 
Otago exercise program consists of mainly 2 exercises: 

1. Strengthening exercises of lower limb that includes knee extensors, knee flexors, hip abductors, 

ankle plantar flexors, and ankle dorsiflexors. The starting levels are determined by the amount of 

ankle cuff weight, the person can use to perform 8-10 repetitions before fatigue. This is to be 

assessed for each muscle group. 

2. Balance retraining program which consists of knee bends, backward walking, walking and turning 

round, sideways walking, tandem stance, tandem walk, one leg stand, heel walking, toe walking, 

heel toe walking backwards, sit to stand, stair walking8. 
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  Fig.1. Knee strengthening exercise            fig.2. toe walking on parallel bar 

 

Exercise intervention in Group B: Pilates Exercise 

 

Pilates exercise consists of 10 types of exercises as follows: 10. 

1. Hundred (with head down)  

2. Shoulder bridge  

3. Single leg circles  

4. Alternate toe tap  

5. Leg pull front 

6. Spine twist  

7. Ball leg lift  

8. Standing side splits. 

9. Ball wall squat. 

10. Tandem walking. 

 

 
Fig.3.shoulder bridge of pilates exercise 
 

 

 

Conventional Program for Both Groups: 

 

• Range of motion exercises of lower extremity done10 times for one set. 

• Stretching exercises for lower extremity which was held for15 sec hold time for 3 sets. 

• Strengthening exercises for the lower extremity which was done 12 times for 3 sets 

• Progressive weight shifts done for 10 repetitions alternative unilateral weight 

bearing done in sitting position for 10 repetitions 

• Reaching done in sitting position for 10 repetitions 

• Axial rotation of the head and trunk done in sitting position for 10repetitions. 
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RESULTS 

The results of this study were analyzed using Microsoft Excel 2007 and SPSS software version 25.0. 

Mean+/- standard deviation was used to display descriptive statistical data, and mean difference 

percentages were computed and shown. To determine whether there was a statistically significant 

difference in the mean value between Group A (OTAGO) and Group B (PILATES) exercises, an 

independent student t test was used. 

  

To determine the statistical difference between the groups for the OTAGO and PILATES exercises, a 

paired student t test was used. All 60 participants finished the research, which lasted eight weeks in the 

outpatient setting. 

 

DATA ANALYSIS 

TABLE–1: ANALYSIS OF PRE TEST AND POST TEST MEANS OF BERG BALANCE SCALE 

within GROUP-A & GROUP-B 

 

 

 

 

 

 

 

 

 

This table refers a significant difference between pre-tests and post-tests in Bergbalance scale measures 

between Group A & Group B, p value is <0.05 

 

The berg balance score averages of post-test groups A [Otago] and B [Pilates] have significantly 

improved, as shown in the above table. But when the groups are contrasted, group A exhibits a notable 

improvement over group B. 

 

 

DISCUSSION 

In this study, out of sixty-five subjects five subjects dropped out, two from the Otago exercises and three 

from the Pilates exercises due to various reasons. The Berg balance scale is used as an outcome measure 

to assess balance. 

The subjects in Otago Group showed significant improvement when compared to pre-test and post-test 

mean values. The reason for improvement in Otago group might be because of Otago workout programs 

consists of a series of exercises for strengthening the leg muscles thereby improving balance. The 

underlying mechanism might be because of improvement in bone density of the pelvis and spine, as well 

as enhanced muscle coordination and activation. Additionally Improved balance is also linked to the 

visual, vestibular, and proprioceptive systems, which are all activated by receptors found in muscles, 

joints, and the ligaments that surround them. These receptors react to strengthening exercises by sending 

information to the brain, where it is processed and signals muscles to contract or relax to produce the 

desired action. Exercise-induced neural circuits improve balance by applying more effective neuronal 

units, reorganizing the somatosensory cortex, and increasing the strength and efficiency of synaptic 

connections17. 

Pilates showed a significant difference in subjects of group B after 8 weeks of interventions in berg 

balance scores. This may be attributed to the Pilates workout program's incorporation of core stability 

exercises, including trunk flexion, trunk extension, lateral trunk flexion, and the engagement of the 

lumbo-pelvic complex24. Research indicates that Pilates movements, a type of resistance exercise 

utilising body weight as resistance and increasing repetitions for overload, significantly affect skeletal 

muscle activity.  

Groups Test Mean S.D T-Value P-Value 

Group    A 

(otago) 

Pre test 46.63 0.93  

17.82 

 

0.00 Post test 50.90 1.18 

 

Group   B 

(pilates) 

Pre test 47.07 1.23 12.51 0.00 

Post test 50.43 1.30 
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Consequently, the analysis of the current study indicates that individuals with Parkinson’s disease derive 

advantages from both Otago and Pilates activities, in conjunction with conventional physiotherapy, to 

enhance balance. However, OTAGO exercises shown superior results than PILATES activities when 

analysed on their mean values. According to the results of this study individuals with Parkinson’s 

disease will exhibit significant improvement in balance with Otago exercise program along with 

conventional physiotherapy.  

 

CONCLUSION 

The study determined that both Otago and Pilates exercises are useful in enhancing balance in 

individuals with Parkinson's disease; however, Otago exercise is superior to Pilates in this regard. 

 

REFERENCES 

 

1. Parkinson’s disease: a review article. Jha M, Anand K S, Sharma V, Joshi H. Neuro l India. 2015 Jul-

Aug; 63 (4):6 

2. Epidemiology of Parkinson’s disease in India: A systematic review and meta-analysis. Venkata V, 

Sandhya R. Parkinson’s is m Relat Disord. 2018Aug; 53:18-26 

3. Pilates-based therapeutic exercise: Effectiveness and underlying mechanisms. 

Amorim AP, Vizzotto A D, Souza R B et al. World J Metho doi.2017Jun26;7(2):46-53 

4. The Otago Exercise Program: a systematic review and meta-analysis. Lam FM, Lau RW, Chung R C 

et al.   Br J Sports Med.2013Apr; 47(6):362-9 

5. Berg balance scale. Berg KO, Wood-Dauphinee SL, Williams JI, Maki B. PhysTher.1989 Aug; 69 (8) 

:11 

6. International journal of scientific research vol.6/issue-11/november-2017effect of Otago exercises on 

balance and gait affection in patients with Parkinson’s disease–an international study 

7. Lusardi, M. M. Functional performance in community living older adults. Journal of geriatric 

physical therapy.  2004; 26 [3]:14-22. 

8. Niyati N. Patel, Manisha H. Prajapati, and Amitabh D. Dwivedi, Indian Journal of Physiotherapy and 

Occupational Therapy in 2017 

9. Folsteinmf, folstein SE, Mc Hugh PR; minimental state; A practical method for grading the cognitive 

state of patients for the clinician.’j psychiatr Res 1975; 12;189-198 

10. Angel colleen T. villamil et.al Pilates exercise versus conventional balance program in reducing the 

risk of future falls in a patient with Parkinson’s disease; A single subject study the steth, vol .12, 

2018* colleen.villamil@Yahoo.Com 

11. Drizzle AM , in physical exercises beneficial for persons with Parkinson’s disease. Med science   

sports exercise 1993; 31:1544-9 

12. A systematic review by Bloem et al. (2016) examined the prevalence, risk factors, and consequences 

of falls in P D. Movement disorders, 21(10),1390-1397 

13. A randomized controlled trial by Cakit et al. (2007) compared the effects of a six-week balance and 

gait training program versus standard physical therapy on balance, gait, and quality of life in PD 

patients. Clinical rehabilitation, 21 (8),698-705 

14. A systematic review by Shen et al. (2016) analyzed the effects of different exercise interventions on 

balance and gait in PD patients. Neuro rehabilitation and neural repair, 30 (6), 512-527 

15. A randomized controlled trial by Cakit et al. (2007) compared the effects of a six-week balance and  

gait training program versus standard physical therapy on balance, gait, and quality of life in PD 

patients Clinical rehabilitation,21(8),698-705 

16. Niyati n. patel. et al (2017) conducted a study on the effect of Otago exercises on balance and gait in 

patients with Parkinson’s disease IJSR:2017 NOVEMBER 6 (11) 496-498 

17. Sauide solati. et al (2019) conducted study on effect of Otago exercise program training on balance 

and fear of falling in elderly individuals. IRCT: 2019 JUNE17 [4] 1-10 

18. Shreya hemant deshak.et al(2020) conducted a study on effectiveness of Otago exercises vs kitchen 

sink exercises with strength training on dynamic balance in Parkinson’s patients. IJARD2020 VOL5, 

Issue 4,45-50 

19. Abhijeet Manohare et al. (march 2019) conducted a study on effect of 6 week otago exercise program 

on balance in older adults. ijcar 2019 march vol [8], issue [3] 17166-17170 

mailto:colleen.villamil@Yahoo.Com


ISSN: 2455-2631                                                                                    January 2025 IJSDR | Volume 10 Issue 1 

IJSDR2501110 International Journal of Scientific Development and Research (IJSDR) www.ijsdr.org b15 
 

20. Hyun-seung et al. (2016) studied effective of otago exercise program on facilitating balance and gait 

in 45 stroke patients. JKS of physical medicine 2016; VOL [11] ISSUE [2] 63-70 

21. Ingebjorg L.Kyrdalen et al. (2013) conducted single blind randomized controlled trial on otago 

exercise program in improving balance. Physiotherapy Research International 2013 dec vol [19] issue 

[2] 108-116 

22. Soo-Hyun leem et al. (2013) conducted a study to examine the impact of otago with action 

observation training and prevent falls in older patients with balance and gait affected. Journal of 

Exercise Rehabilitation 2019 Dec 15 [6]; 848-854 

23. Tiffany E.Shube et al. (2018) conducted a study on Otago exercise program in 42 older adults of 75 

years, who have history of frequent falls. Physical therapy, 2017 Frb Vol [97] Issue 2, 187-197 

24. Babak Baksheesh et al (2017) conducted a study on Pilates exercises and functional balance in 

Parkinson’s disease JOURNAL OF NEUROLOGICAL SCIENCES 2017 FEB,3[8]25-38 

25. Dr. Shailaja pandya, Dr. T. Nagendran et al. (may 2017) conducted a study on effective of Pilates 

training program on balance in participants with idiopathic Parkinson’s disease. International Journal 

of Health Sciences, Vol [7], [6], 2017 June 186-196 

26. Fahriye coban et al (2021) conducted a study on effect of clinical Pilates training on balance and 

postural control in patients with Parkinson’s disease. JCER 2 NOV 2021 VOL 10,[18],1373-1383. 

27. Hasan Daneshmandi et al (2017) conducted a study on the effective of a selective Pilates program on 

functional balance and falling risk in patients with Parkinson’s disease. Resmed SCI vol 19 (22 aprl 

2017) 1-8 

28. Shigeru Usuda, et al (2015) conducted a study on the effectiveness of the Otago exercise program. 

Journal: Aging Clin Exp Res.2015 Oct; 27 (5): 703-9 

29. Angel colleen etal (2018) conducted a study on pilates exercise versus conventional balance program 

in reducing risk of future falls in a patient with Parkinson’s disease. The Steth, Vol.12, 2018 

30. Morris Beato et al. (2019) conducted a study on examining the effects of an otago based home 

exercise program on falls. J Geriatric Physther 2019; 42 [4]; 224-229 

31. Lais Campos De Oliveira et al. (2015) conducted a study on effects of Pilates on muscle strength, 

postural balance and quality of life of older adults. J.PHYS.THER.SCI.27;871-876,2015 

32. A systematic review by Salavati et al. (2009) assessed the psychometric properties of the BBS in 

various populations. Disability and Rehabilitation, 31(24),2105-2110 

33. Shumway-Cook et al. (2017) investigated the validity of the BBS in predicting falls. Physical 

Therapy, 97(11), 1128-1138 

34. Blumand Korner-Bitensky (2008) examined the reliability and validity of the BBS in stroke 

survivors. Physical Therapy, 88(5), 559-566.  


