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ABSTRACT: Introduction: Balance is an integral component of daily 

(functional) activities. It is very sensitive, complex and multifactorial. It is the 

ability to maintain the projection of the body’s centre of mass within manageable 

limits of the base of support, as in the standing or sitting or in transit to a new 

base of support, as in walking pattern (1). In old age ability to maintain balance 

is low and fall is frequent. Objectives: To determine the efficacy of balance 

training over old age individuals. Inclusion Criteria: Age > 65 years, no gender 

difference, independent ambulation and activity of daily living. Exclusion 

Criteria: Chest pain, cancer, amputation, cognitive impairments, neurological 

condition, fractures. Methods and Procedure: This study was conducted among 

50 elderly people. It is randomized control trial, allocated into 2 groups as 

follow; experimental group and control group. Intervention was given to the 

subjects 3 times per weeks in 8 weeks. Subjects were assessed before and after. 

Control group activity included either usual activities or recreational activities. 

All participants underwent a screening process carried out by a physical 

therapist. They were given oral and written information about the study. 

Results: Based on independent “t” test there is significant differences between 

post-test between control and experimental group with p value of 0.00 (p<0.05). 

Conclusion: There was significant difference in the effectiveness of the balance 

training in improving the balance between control and experimental group. 

INTRODUCTION: Balance is an integral 

component of daily (functional) activities. 

However, balance control is very sensitive, 

complex and multifactorial. Balance may be 

measured when the body has a constant, or static, 

base of support, or during movement from one base 

of support to another. It is the ability to maintain 

the projection of the body’s centre of mass within 

manageable limits of the base of support, as in the 

standing or sitting or in transit to a new base of 

support, as in walking pattern 
1
. 
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Alternatively, balance can be measured indirectly 

through by observation, or other reporting methods 

such as objective tests of functional activities. The 

ability of an individual to balance underlies the 

performance of most physical activities. The 

capacities to maintain various positions, to make 

automatic postural responses to voluntary changes 

in the body and it react to external disturbances are 

to functioning in daily life.  

In the old age ability to maintain balance is often 

decreased may be contributing factor in the 

incidence of falls. Down in self- efficacy, high 

susceptibility to fall and reduced mobility can lead 

to serious problems facing many older age 

individuals.Balance impairment instability was the 

causes for fall during old age and counter to be 

treated by health care professionals.  
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Balance is defined as the ability to maintain the 

projection of the body’s centre of mass within 

limits of the base of support, as in sitting or 

standing or in transit to a new base of support, as in 

walking 
2
. The ability to maintain balance is 

context dependent and different people can become 

unstable in different task and environmental 

conditions, depending on the particular body 

systems impaired 
3
. Given the importance of 

balance for function and the high impairment and 

mortality associated with fall that related injuries in 

older people 
4
. However, the ability to undertake 

functional activities is complex and multifaceted 

involving not only balance but other factors such as 

strength, proprioception, and integrity of the 

neuromuscular system, vision, pain and in some 

instances fear of falling. Declined balance is 

attributable to an age-related reduction in multiple 

physiological systems that contribute less muscle 

flexibility and strength, decreased central 

processing of sensory information, and slowed 

motor responses 
5
. Physiological changes related to 

the ageing include, for example, cognitive 

impairment 
6
, reduction in muscle strength 

7
, 

proprioception 
8
, joint range of motion 

9
, and 

changes in sensory systems 
10

. These factors 

potentially negatively affect control and impact on 

the functional ability of the older person. 

Methodology: This experiment conducted at 

Bangalore population and the samples were 

collected as Purposive sampling method with 

random allocation of groups. The study design was 

pre-test and post-test experimental study design. 

Two different group was allocated whereas one 

experimental group and other was control group. 

We included randomized controlled trials and 

quasi-randomised trials (for the allocation of 

groups) testing exercise interventions designed to 

improve balance in older people against a control 

group. Control group activity included either usual 

activities or recreational activities. The participants 

was taken with eligibility criteria with elderly 

individual aged 65 years and above. The screening 

process done by a physical therapist. Informed 

consent carried out. The training session starts with 

the warm-up exercises and clinical assessment done 

to evaluate balance. This training program had a 

maximum of 5 subjects per class, and was held 1 

hour for 3 days in a week, for a total of 8 weeks. 

The Berg Balance Scale used to assess of different 

aspects of balance, including maintaining a fixed 

position, dynamic balance, and movement over a 

fixed base. Warm up exercises were performed in a 

seated position with the participant’s chairs being 

set-up in “U” position around the instructor. All the 

standing exercises were performed on the smooth 

surface. We included trials with participants were 

described as older adults that age 65 years old and 

above, both gender female and male in a group, 

able to walk without assistive devices and can be 

independent to do all ADL (activity daily life) 

activities. One-leg stance with eyes open, tandem 

stance with eyes open, narrow walk test, limit of 

stability in standing. We excluded trials of 

interventions targeting individuals with specific 

conditions such as chest pain, heart attack in 

previous 6 months, individuals with undergoing 

active treatment for cancer, individuals with 

amputation of upper or lower limbs, individuals 

with cognitive impairments, dementia, and 

individuals with any fractures, Parkinson’s disease 

and stroke.  

The outcome was measured by Berg Balance Scale. 

It is commonly used clinical measure to evaluate 

performance during various balance activities. The 

BBS were developed as a performance oriented 

measure of balance in elderly individuals. The BBS 

consist of 14 items that are scored on a scale of 0 to 

4. A score of 0 is given if the subject is unable to 

complete the task and a score of 4 is given if the 

participants are able to complete the task based on 

the criterion that has been assigned to it. The 

maximum total score on the test is 56. The items 

include simple mobility tasks (e.g. transfers, 

standing unsupported and sit-to-stand) and more 

difficult tasks (e.g. tandem standing, turning 360
0
, 

single leg stance).  

RESULTS: The Statistical tool used was Paired 

“t” test (compare the value of pre-test and post-test 

within the group) and Unpaired “t” test – (compare 

the post-test value between two group). 

TABLE 1: PAIRED SAMPLES STATISTICS OF EXPERIMENTAL GROUP 

  Mean N Std. Deviation Std. Error Mean 

Pair 1 Experimental pre, Experimental post 30.0000 25 7.83156 1.56631 

35.9600 25 6.62998 1.32600 
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Interpretation: From the Table 1, the pre-test mean value is 30.00±7.83 and 35.96±6.63 as the post-test 

value for experimental group.  

TABLE 2: PAIRED “T” SAMPLES STATISTICS OF EXPERIMENTAL GROUP 

  Paired Differences t df Sig. 

(2-tailed) Mean Std. 

Deviation 

Std. Error 

Mean 

95% Confidence 

Interval of the 

Difference 

Lower Upper 

Pair Experimental - 1pre 

Experimental post 

-5.96000 3.46987 .69397 -7.39229 -4.52771 -8.588 24 .000 

Interpretation: Based on the Table 2, there is a significant difference between pre- test and post-test 

value of the BBS in experimental group. 

TABLE 3: PAIRED SAMPLES STATISTICS OF CONTROL GROUP 

  Mean N Std. Deviation Std. Error Mean 

Pair 1 Control pre-test, control post-test 21.7200 25 6.13406 1.22681 

22.8000 25 5.43906 1.08781 

Interpretation: From the Table 3, the pre-test mean value is 21.72±6.13 and 22.80±5.43 as the post value 

for control group. 

TABLE 4: PAIRED “T” SAMPLES STATISTICS OF CONTROL GROUP 

   Paired Differences t df Sig. (2-

tailed) Mean Std. 

Deviation 

Std. 

Error 

Mean 

95% Confidence 

Interval of the 

Difference 

Lower Upper 

Pair 1 Control pre -Control 

post 

-1.08000 1.15181 .23036 -

1.55544 

-.60456 -

4.688 

24 .000 

 

Interpretation: Based on the Table 4, there is a 

significant difference between pre- test and post-

test value of the BBS in control group. Since there 

is p value is .00(p< .05) and pre-test mean with the 

value of 21.72, whereas post-test mean is 22.80, 

there is improvement in balance of the elderly 

people with normal physical activity.  

TABLE 5: INDEPENDENT “T” TEST (POST CONTROL AND POST EXPERIMENTAL) 

 Group N Mean Std. Deviation Std. Error Mean 

Post-test Berg balance scale experimental 25 35.9600 6.62998 1.32600 

control 25 22.8000 5.43906 1.08781 

 

Interpretation: From the Table 5, the post-test 

mean value for experimental group is 35.96 (±6.63) 

and 22.80 (±5.44) as the post value for control 

group.  

TABLE 6: INDEPENDENT SAMPLE TEST 

 Levene's test for 

equality of variances 

 t-test for Equality of Means  

F Sig. t df Sig.  

(2-

tailed) 

Mean 

Difference 

Std. Error 

Difference 

95% Confidence 

Interval of the 

Difference 

Lower Upper 

Post- Equal test 

variances Berg 

assumed 

.064 .801 7.673 48 .000 13.16000 1.71511 9.71154 16.60846 

balance Equal scale 

variances  not 

assumed 

  7.673 46.234 .000 13.16000 1.71511 9.70814 16.61186 
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Interpretation: Based on the Table 6, there is a 

significant difference between post-test values of 

the BBS in experimental and control group. Since 

there is p value is .00 (p< .05) and post-test mean 

of control group with the value of 22.80 whereas 

post-test mean of experimental is 35.96, there is 

improvement in experimental group in balance of 

the elderly people with balance exercise.  

DISCUSSION: The primary aim of the study was 

to find out the effectiveness of the balance exercise 

in improving the balance among elderly 

community. There was significant difference 

between post-test of control group and 

experimental group. It has been suggesting that 

functional balance training is a type of exercise that 

combines muscle strengthening and balance 

activities with functional gait activities.  

There is study done by Means and colleagues 
25

 

that investigated the effect of a program designed 

to improve balance in community-residing elders 

with or without a history of falls. The program 

incorporated activities such as stretching, 

strengthening, coordination exercise, body 

mechanics, balance training, survival training 

manoeuvres, and walking for endurance. The 

participants attended 90 minutes exercise sessions 

three times per weeks in groups of six to eight.  

The participants who attended this 6 weeks 

comprehensive exercise program showed a 

reduction in the time to complete an obstacle 

course and in the number of falls and fall-related 

injuries. In addition, some evidence suggested that 

walking as an intervention for those at high risk of 

falls, are done without concurrent training may 

result in a higher risk of falling 
26

. Walking as an 

exercise should not be included in the beginning of 

a fall prevention program, when the focus needs to 

be on strength and balance. Range from once to 

three times weekly, and duration range from 12 

weeks to one year 
27

. Furthermore, exercise that 

challenge the center of mass like reaching while 

standing with the feet remain fixed, and exercise 

that practice a narrow base of support (e.g., tandem 

stance, single leg stance) have been included in 

effective interventions 
28

. 

Limitation of Study: The sample size for this 

study was particularly small. 

Research Recommendation: A comparison 

between males and females could be done. A larger 

sample size is required needed to address the most 

effective dose and intensity of exercise in elderly 

individuals at risk of falls. 

CONCLUSION: Based on the results of this 

study, there were significant differences in the 

effectiveness of the balance exercise in improving 

the balance among elderly community which is 

supporting my alternate hypothesis. 

ACKNOWLEDGEMENT: We are much 

humbled to the participants, the university, and the 

research team.   

CONFLICTS OF INTEREST: NIL  

REFERENCES: 

1. Emily Cronkleton. states that “Effectiveness of balance 

and coordination exercises in improving the overall quality 

of life in older adults. Along with the physical benefits 

such as enhanced stability, balance exercises may help 

improve mental functioning, including memory and spatial 

cognition”. Health line article 2023. 

2. Humbeeck VN: Postural control in both children and older 

adults “Being able to maintain a stable upright position 

throughout one’s life is an important result that 

significantly affects the quality of life. The specific tests 

assess different components of balance ability. February 

2023. 

3. National Institute of Aging, “Older adults and Balance 

problems”www.medlineplus.gov,www.mayoclinic.org/pati

ent-care-and-health-information.USA, March 2023. 

4. Leila Alizadehsaravi: The underlying mechanisms of 

improved balance after one and ten sessions of balance 

training in older adults. Human Movement Science 

Elsevier 2022; 81: 102910. 

5. Antonino Patti: Postural control, exercises physiology and 

balance training-type of exercises, mechanisms and 

insights. Research Gate 2023. 

6. Ayelet Dunsky: The effect of balance and coordination 

exercises on quality life in older adults: A mini review. 

Front. Aging Neurosci. November 2019; 11-2019. 

https://doi.org/10.3389/fnagi.2019.00318. 

7. Winter DA, PEng: Human balance and posture control 

during standing and walking. Gait & Posture 1995; 193-

214.  

8. Tracey E, Howe, Lynn Rochester, Fiona Neil and Dawn 

Skelton: Exercise for Improving Balance in Older People 

2011.  

9. Fay B. Horak: Postural orientation and equilibrium: what 

do we need to know about neural control of balance to 

prevent falls. Age and Ageing 2006; 35-2.  

10. Laurence Z: Rubenstein. Falls in older people: 

epidemiology. Risk Factors and Strategies for Prevention 

2006; 35(2).  

11. Vicky Scott RN: World Health Organization Report: 

Prevention of fall in Older Age 2007.  



Balakrishnan et al., IJPSR, 2023; Vol. 14(11): 5517-5521.                            E-ISSN: 0975-8232; P-ISSN: 2320-5148 

International Journal of Pharmaceutical Sciences and Research                                                                              5521 

12. Nevitt MC, Cummings SR, Kidd S and Black D: Risk 

factor for recurrent nonsyncopal falls. A Prospective Study 

1989; 261(18): 2663-8. 

13. Doherty TJ, Vandervoort AA and Brown WF: Effects of 

ageing on the motor unit. A Brie Rev 1993; 18(4): 331-58.  

14. Skinner HB, Barrack RL and Cook SD: Age Related 

Decline in Proprioception 1984; (184): 208-11.  

15. Mills EM: The effect of low-intensity aerobic exercise on 

muscle strength, flexibility, and balance among sedentary 

elderly persons 1994; 43(4): 207-11.  

16. Katherine Berg: Balance and its measure in the elderly: a 

review.  

17. UNFPA. The state of world population. [Online]; 2012 

[cited 2013. Available from: 

http;//www.unfpa.org/webdav/site/global/shared/swp/2012

/EN_SWOP2012_R eport.pdfAccessed, 20.05.2013 

18. Droller H: Falls among elderly people living at home. 

Geriatrics 1955; 10(5): 239–244.  

19. Tideiksaar R: Falls and instability in the elderly 1993; 

3(1): 51-61.  

20. Berg KO, Wood-Dauphinee S, Williams JI and Gayton 

DG: Measuring balance in the elderly: preliminary 

development of an instrument. Physiotherapy Can 1989; 

41: 304 –11.  

21. Marigold DS: Group exercise programs that include agility 

or stretching/weight shifting exercises improve postural 

reflexes, functional balance, and mobility and may lead to 

a reduction of falls in older adults with stroke 2005; 53.  

22. Stephanie Hart-Hughes: Effect of a group-based exercise 

program on balance in elderly 2007; 4.  

23. Susan W: Muir ea. Balance impairment as a risk factor for 

falls in community dwelling older adult who are high 

functioning 2010; 90.  

24. Shimada H: Specific effects of balance and gait exercises 

on physical function among the frail elderly 2003.  

25. Eling D de Bruin and Kurt Murer: Effect of additional 

functional exercises on balance in elderly people 2007; 21.  

26. Jacobson BH: Independent static balance training 

contributes to increased stability and functional capacity in 

community-dwelling elderly people 2011; 25.  

27. Stephen P. Messier: Long-Term Exercise and its Effect on 

Balance in Older, Osteoarthritic Adults: Results from the 

Fitness, Arthritis, and Seniors Trial (FAST) 2000; 48(2).  

28. Sang-young Park, In-Hee Lee. Balance improvement by 

strength training for the elderly 2013; 25(12): 1591-3  

29. Timonen L: Effects on strength, balance, and mobility 

2002; 12(3).  

30. Moreland JD, Richardson JA, Goldsmith CH, Clase CM. 

Muscle weakness and falls in older adults: a systematic 

review and meta-analysis 2004; 52(7): 1121-9.  

31. Means KM, Rodell DE and Sullivan PS: Balance, 

mobility, and falls among community-dwelling elderly 

persons: Effects of a rehabilitation exercise program. Am J 

Phys Med Rehabilitation 2005; 84: 238–250.  

32. Faber MJ, Bosscher RJ, Chin A Paw MJ and van 

Wieringen PC: Effects of exercise programs on falls and 

mobility in frail and pre-frail older adults: A multicenter 

randomized controlled trial 2006; 87(7): 885-96.  

33. Gillespie LD, Robertson MC, Gillespie WJ, Lamb SE, 

Gates S, Cumming RG and Rowe BH: Interventions for 

preventing falls in older people living in the community 

2009; (2).  

34. Cerny K: The effect of a multidimensional exercise 

program on strength, range of motion, balance and gait in 

the well elderly. Gait & Posture 1998; 7: 185. 

 

 

 

All © 2023 are reserved by International Journal of Pharmaceutical Sciences and Research. This Journal licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License. 

This article can be downloaded to Android OS based mobile. Scan QR Code using Code/Bar Scanner from your mobile. (Scanners are available on Google 
Playstore) 

How to cite this article: 

Balakrishnan R, Subbaiah VK, Thomas A and Arun B: Benefits of balance training to maintain equilibrium among old age people. Int J 

Pharm Sci & Res 2023; 14(11): 5517-21. doi: 10.13040/IJPSR.0975-8232.14(11).5517-21. 

 

 

 


