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INTRODUCTION

India has 104 million elders above 60 years who are at high 
risk of disequilibrium.1 Disequilibrium occurs when center 
of gravity is not aligned with base of support. 2 Prevalence 
of falls in elders is 14%-53%.3 Falling has significant impact 
on confidence and independence; lead to hospitalization or 
death in worst scenarios. 4 Structural changes due to aging 
causes drastic decline in fitness.5 Failure to regain balance 
after destabilization is main reason behind fall and 10% 
falls result in fractures, dislocation or head injury.6 Falls are 
downward spiral of elder’s health.  Even if no serious injury 
occurred, decline in self-confidence leads to avoidance of 
physical activity and social situations to prevent falls. This 
decline in physical activity increases fall risk.7

Postural changes like rounded shoulders and gait disturbanc-
es like reduced trunk flexibility, cadence, small steps and 

carefully monitored movements occur due to aging.7 Rea-
sons behind postural changes and imbalance include loss of 
antigravity muscle strength, changes in joint and bone struc-
ture, loss of vestibular function and decreased somatosen-
sory proprioception.7 

Falls in elders are common as lack of exercise, poor fit-
ness and nutrition level lead to gradual decrease in muscle 
strength and functional capacity. Static and dynamic balance 
exercises help to maintain balance, improve balance recov-
ery and thus reduce fall risk in elderly people.3 In order to 
maintain balance, functional awareness of base of support 
is necessary to accommodate changing center of gravity in 
better manner.2 To achieve this, conventional physiotherapy 
can be given.3 

Balance is an integral part of our day to day life, from simple 
to complex activities which we do such as walking, changing 
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ABSTRACT
Introduction: Failure to regain balance, falls, and associated injuries are main geriatric problems. Lack of exercise and poor 
fitness are responsible for decrease in muscle strength leading to falls. Balance exercises help to maintain balance, improve 
balance recovery and reduces risk of falls. Multi- directional training is necessary for daily activities, as 35 - 50% steps are non- 
straight steps that change direction of movement. 
Aim/ Objective: To assess effect of multi-directional training along with conventional physiotherapy on balance in elders when 
compared with conventional physiotherapy. 
Methodology: Study was conducted in old age homes in Surat. 58 elders were included and divided into 2 groups: group -1 
CPTG (conventional physiotherapy group) and group - 2 MDSTG (multi-directional step-up training along with conventional 
physiotherapy) and received training for 5 sessions / week for 4 weeks. Mini - Best test (MBT) was used to assess balance at 
baseline and after 4 weeks of intervention. Wilcoxon rank test was used for within group analysis and Mann - Whitney U test 
was used for between group analyses. 
Result: After 4 weeks of intervention, both groups showed significant improvement, but multi-directional training group showed 
more improvement in balance in elders (p<0.05). 
Conclusion: Multi-directional training along with conventional physiotherapy is useful in elders to improve balance. Therefore, 
it can be used in addition to conventional physiotherapy for improving balance in elders.
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directions while walking, sitting, sit- to stand, stand to sit, 
turning, pivoting, etc. all require different balance abilities.1 

Balance is basically controlled or governed by three major 
systems: - Sensory system, motor system and central nerv-
ous system. 6

Multi-directional steps are necessary for daily activities as 
35-50% steps accounts non-straight steps that change direc-
tion of movement.9 Elders fall during walking, standing, 
turning, pivoting or transfer; therefore, ability to take multi-
directional steps is important.9 Ability to recover balance 
or prevent fall strongly correlates with ability to take rapid 
steps in the direction of movement.10 Elders are more prone 
to falls compared to those who can take quick steps as a re-
sponse to induced perturbation.10 There are few studies on 
multi-directional training but there is no study which shows 
the effect of multi-directional training on balance in elders. 
So, there is a need to conduct study on this. Main purpose of 
this study is to find out effect of multi-directional training 
along with conventional physiotherapy on balance in elders 
when compared with conventional physiotherapy.

MATERIAL AND METHOD

Study was approved by Institutional Ethical Committee (EC/
SPB/069). Study was done on elders having age 60-70 years 
living in old age homes in Surat. Sample size was calculated 
from previous study. Sample size was calculated in G*Power 
(Version 3.1.9.7). Power was set at 0.95 and α error prob-
ability was 0.05. This generated total sample size = 58, i.e. 
29 participants in each group. Purposive sampling was done.

Inclusion criteria: (1) Age group: - 60-70 years. (2) Gender:-
Male & female. (3) Able to stand & walk minimum 10 me-
ters independently without any assistive device. (4) Mini-
mum score 24 in Mini Mental State Examination. Exclusion 
criteria: (1) Recent or unhealed fracture. (2) Surgery of lower 
limb within 1 year. (3) Neurological disorder. (4) Psychiatric 
illness. (5) Blind. (6) Uncorrected visual deficits. (7) Chron-
ic drugs or alcohol abuse. (8) Score less than 17 in Mini best 
test.

Screening was done and demographic data was taken by As-
sessment Performa. 66 subjects were screened but 8 were 
excluded. So, 58 participants were selected for study. Prior 
to commencement of study, detailed procedure of study was 
explained and consent was taken. Participants were assured 
that confidentiality will be maintained. Subjects were ran-
domly allocated in both groups by lottery method. Allocation 
ratio: 1:1. (Figure 1)

Study Intervention:
Both groups received training for 5 sessions / week for 4 con-
secutive weeks. Total study duration was 1 year. Duration of 

each session was 30 minutes for Conventional group and 45 
minutes for Multi–directional training group. Baseline data 
was taken using Mini-Best test. After 4 weeks, post interven-
tion data was taken using the same outcome measure. 

Group-1 Conventional physiotherapy group 
(CPTG) protocol: 2,9,11,12

1.	 One leg standing (3 repetitions, 30 seconds hold). 
2.	 Tandem standing (3 repetitions, 30 seconds hold). 
3.	 Backward walking (10 repetitions).	
4.	 Tandem walking (10 repetitions).	
5.	 Sideway walking (10 repetitions).
6.	 Reach outs in standing with broad base of support (10 

repetitions). 
All exercises were given with 45 seconds rest between each. 
All participants performed exercises under constant person-
alized supervision and guidance of therapists. All exercises 
were demonstrated and explained before starting the exercise 
session. All queries of participants were answered, and care 
was taken to maintain participants’ safety. Participants were 
allowed to discontinue exercise any time if they felt discom-
fort, fatigue or due to other personal reasons. 

Those participants who faced marked difficulty in maintain-
ing balance while performing exercises were given manual 
assistance by therapist during initial sessions and then partic-
ipants gradually performed exercises without any assistance 
in later sessions. Standard protocol was set for all partici-
pants with fixed number of repetitions and hold duration for 
each exercise as mentioned above. However, protocols were 
modified according to ability of participants and tailor-made 
protocol was given as ability to maintain balance varies from 
participant to participant. The number of repetitions and hold 
duration were gradually increased as participants progressed.

Group-2 Multi-directional step-up training group 
(MDSTG) protocol 13:
First, Conventional physiotherapy was given to participants 
of multi-directional training group for 30 minutes as per 
conventional physiotherapy protocol mentioned in Group 1. 
Then the following weight shifting training was given for 5 
minutes: Shifting weight in anterior-posterior direction and 
right-left side. Then 45 seconds rest was given, and multi-
directional training was given for 10 minutes i.e. 5 minutes 
in clockwise direction, followed by 45 seconds rest and then 
5 minutes in anti-clockwise direction. 3 steppers with height 
10 cm, 20 cm and 10 cm were used, with 10 cm height dif-
ference between adjacent boxes. Footprints were marked on 
them at 12 o’clock, 3 o’clock and 9 o’clock directions. As 
mentioned above, Multi-directional training was first given 
in clockwise and then in anticlockwise direction. 

As ability to maintain balance varies from participant to 
participant and no two participants are equal, numbers of 
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steps taken during multi-directional training were not fixed. 
Participants were asked to take maximum steps in clock-
wise direction within 5 minutes and then in anticlockwise 
direction within 5 minutes. Numbers of steps taken during 
multi-directional training gradually increased as participants 
progressed.

Outcome Measure:
Mini-BEST test (MBT): 14 MBT is 14-item derivative of Bal-
ance Evaluation Systems Test. Items are scored on 3-point 
scale (0 – 2) and are focused on assessment of dynamic bal-
ance control. The estimated time investment is modest (10 
– 15 minutes). Test-retest reliability ICC = 0.96. Inter-rater 
reliability ICC = 0.98. Convergent reliability = r = 0.85 (Ver-
sus Berg Balance Scale).

STATISTICAL ANALYSIS 

Data was analyzed using Jamovi (Version 2.3.28.0). Normal-
ity of data was checked by Shapiro Wilk test. As data was 
not normally distributed, non-parametric tests were applied. 
Wilcoxon rank test was used for within group and Mann-
Whitney U test was used for between group analysis. Con-
fidence interval was kept at 95 % and level of significance 
at 0.05. 

RESULT

The baseline characteristics and gender distribution of the 
participants is as given in table 1 and table 2 respectively. 
Within group analysis showed that there is a significant 
improvement in Mini Best Test score of both the groups 
p<0.001. (table 3 and 4). Between groups analysis showed 
that there is significant improvement in Mini Best Test score 
with MTSDG group showing more improvement than CPTG 
group (table 5). 

DISCUSSION

This study was conducted to evaluate effect of Multi–direc-
tional step-up training along with conventional physiother-
apy on balance in elders. Results of intra group comparison 
in CPTG showed significant improvement in MBT score. 
There was significant difference between pre-intervention 
data (23.1±2.52) and post-intervention data (24.3±2.31). p–
value = 0.001 (p<0.05).

A study revealed strong correlation between balance, lower-
extremity strength and fall risk.15 This is the mechanism be-
hind improvement of balance after conventional physiother-
apy in both groups. Conventional physiotherapy improved 
strength (especially anti-gravity muscles) which helped to 

reduce postural sway and improved balance in elders. Re-
sults of intra group comparison in MDSTG showed signifi-
cant improvement in MBT score. There was significant dif-
ference between pre-intervention data (23.2±2.38) and post 
intervention data (25.2±1.66). p–value = 0.001 (p<0.05).

Both balance as well as muscle strength represent impor-
tant health and skill- related components of physical fitness 
which should be developed across the lifespan to success-
fully perform activities of daily living without suffering 
any kind of injury and fall.15 Deficits in balance and muscle 
strength of lower extremities are considered as the impor-
tant factors for intrinsic (person-related) injury and fall in 
elders. For example, a study showed that large amount of 
postural sway while performing one-leg standing was associ-
ated with a significant increase in the risk of ankle injuries. 
Furthermore, deficits in lower-extremities muscle strength 
(i.e., isokinetic knee flexors/extensors strength asymmetry) 
were identified as the significant risk factors for non-con-
tact quadriceps and hamstrings strains. In elders above 60 
years of age, a meta-analysis consisting of 16 prospective 
and retrospective studies concluded that lower-extremity 
muscle weakness, poor ability to maintain balance and gait 
deficits, all are associated with an increased risk of fall.15 It 
becomes very much important to have knowledge about the 
relationship between ability to maintain balance and lower-
extremity muscle strength from 2 perspectives: (a) assessing 
and identifying the individuals who are at risk; and (b) devel-
oping and implementing a patient oriented and tailor-made 
injury and fall- prevention program. Large-sized correlations 
between measures of balance and muscle strength of lower 
extremities concluded that these neuromuscular components 
are interlinked and dependent on each other. Thus, perfor-
mance achieved in one component (e.g., balance) can be 
(partly) transferred to that of the other component (e.g., low-
er-extremity muscle strength). In addition, training- induced 
gains in lower extremity muscle strength (e.g., maximal 
strength of plantar flexors) may have an impact on balance 
performance (e.g., postural sway) or vice versa. According 
to a systematic review and meta-analysis on associations 
between measures of balance and lower-extremities muscle 
strength in healthy individuals across the lifespan, there is a 
strong correlation between ability to maintain balance and 
lower-extremities muscle strength in healthy individuals of 
all ages. The study found that the ability to maintain balance 
is directly linked to the strength of the muscles (especially the 
anti-gravity muscles) in the lower extremities. This suggests 
that individuals with stronger lower extremities muscles 
are better able to maintain their balance compared to those 
individuals who are having weakness of lower extremities 
muscles. This could be the mechanism behind the improve-
ment of balance after receiving conventional physiotherapy 
in both the groups. The analysis also indicated that conven-
tional physiotherapy can play a key role in enhancing both 
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balance and muscle strength after 4 weeks of conventional 
physiotherapy training. Thus, there is importance of main-
taining strong lower-extremity muscles for optimal balance 
and stability. The findings suggest that interventions target-
ing muscle strength in the lower body can have a positive im-
pact on an individual’s ability to maintain balance. This new 
understanding underscores the potential for physiotherapy 
to improve both muscle strength and balance in individuals 
of all ages. Additionally, another factor contributing to the 
enhancement of balance following the administration of con-
ventional physiotherapy training in participants of both the 
groups is the decrease in postural sway.15

This reduction in the amount of postural sway can be attrib-
uted to the improvement in muscle strength resulting from 
conventional physiotherapy training. As a result, this entire 
mechanism helped in achieving overall improvement in mus-
cle strength and reduction in postural sway, which indirectly 
led to an enhancement in balance among elderly individuals 
who underwent the treatment.15

According to a study on epidemiology, risk factors and strat-
egies for prevention of falls in elder individuals, it was found 
that broad category of deficits in gait are the most common 
precipitating factors leading to fall.16

One key aspect of maintaining balance during daily ac-
tivities is the proper functioning of various biomechanical 
components within the body, such as the flexible movement 
of joints, especially in the legs, appropriate timing and in-
tensity of muscle actions and parameters related to gait like 
step length, cadence, etc. 17 This could be the mechanism be-
hind improvement of balance in MDSTG as these elements 
played an important role in enhancing balance.

Limitations: The current study had a short study period and 
lacked follow-up, which limited the precise estimation of the 
duration of the effectiveness of the treatment.

Future Recommendations
Long-term follow-up: The same study can be conducted 
with a long-term follow-up to estimate the duration of the 
effectiveness of the treatment.

Different outcome measures: Similar studies can be con-
ducted with different outcome measures to further validate 
the findings.

Orthopedic and neurological conditions: The effect of 
multi-directional step-up training can be checked in various 
orthopedic and neurological conditions having balance is-
sues.

Athletes and sportsperson: The effect of multi-directional 
step-up training can also be checked in athletes, sportsper-
son, and dancers performing various dance forms.

CONCLUSION

From this study, it was concluded that both conventional 
physiotherapy and multi – directional step up training were 
helpful and effective to improve balance in elder individuals. 
On comparison, both the groups showed significant improve-
ment. However, more improvement was seen in MDSTG.

ACKNOWLEDGEMENTS

The authors acknowledge all the help received from every-
one who helped in this study. In addition, the authors would 
like to thank all the participants of this study.

Source of Funding
Nil.

Conflict of interest
There is no conflict of interest.

Author Contribution
BC and AB conceptualized the study. BC recruited the par-
ticipants, collected the data and analysed the data. AB helped 
in sorting and analyzing the data. BC and AB contributed 
equally in writing, proof reading and editing the manuscript.

REFERENCES
1.	 Dunsky A, Zeev A, Netz Y. Balance performance is task spe-

cific in older adults. Biomed Res Int. 2017;2017:6987017. 
doi:10.1155/2017/6987017. 

2.	 Yaggie JA, Campbell BM. Effects of balance training on se-
lected skills. J.  Strength  Cond. Res.2006 May 1;20(2):422-8. 
DOI: 10.1519/R-17294.1

3.	 Patel NN, Pachpute S. The effects of Otago Exercise Programme 
for fall prevention in elderly people. Int J Physiother. 2015 
Aug 1;2(4):633–9. DOI:  https://doi.org/10.15621/ijphy/2015/
v2i4/67743

4.	 Thomas S, Mackintosh S, Halbert J. Does the ‘Otago exercise 
programme’ reduce mortality and falls in older adults: a sys-
tematic review and meta-analysis. Age and Ageing. 2010 Nov 
1;39(6):681–7. DOI: 10.1093/ageing/afq102.

5.	 Emilio EJ, Hita-Contreras F, Jiménez-Lara PM, Latorre-Román 
P, Martínez-Amat A. The association of flexibility, balance, and 
lumbar strength with balance ability: risk of falls in older adults. 
J Sports Sci Med. 2014 May;13(2):349–57. PMID: 24790489; 
PMCID: PMC3990889.

6.	 Davis JC, Robertson MC, Ashe MC, Liu-Ambrose T, Khan KM, 
Marra CA. International comparison of cost of falls in older 
adults living in the community: a systematic review. Osteoporos 
Int. 2010 Aug;21(8):1295–306. doi: 10.1007/s00198-009-1162-
0. PMID: 20195846.

7.	 Shores JD, Rogers ME, Rogers NL. Effects of exercise ball 
training on balance in older adults. Med Sci Sports Exerc. 2002 
May 1;34(5):S271. DOI:10.1097/00005768-200205001-01519

8.	 Gardner  MM,  Robertson  MC,  Campbell AJ. Exercise in pre-
venting falls and fall related injuries in older people: A review 



Int J Cur Res Rev ��| Vol 17 • Issue 17 • September 2025 12

Bachkaniwala et al.: Effectiveness of multi-directional step-up box training along with conventional physiotherapy on balance in elderly

of randomised controlled trials Br J Sports Med 2000;34:7-17. 
DOI: 10.1136/bjsm.34.1.7

9.	 Kobayashi M, Takahashi K, Sato M, Usuda S. The characteristics 
of multi-directional step distance and the association between 
stepping laterality and walking ability of patients with stroke. 
J. Phys. Ther. Sci. 2015;27(3):905-9. doi: 10.1589/jpts.27.905

10.	 Ganesan M, Skias D, Aruin AS. Enhancement of balance, and 
mobility in individuals with multiple sclerosis using visual 
cue guided multidirectional step training-A pilot study. Mult 
Scler Relat Disord. 2021 Oct 1;55:103167.   DOI:  10.1016/j.
msard.2021.103167

11.	 Campbell AJ, Robertson MC, Gardner MM, Norton RN, 
Tilyard MW, Buchner DM. Randomised controlled trial of a 
general practice programme of home based exercise to prevent 
falls in elderly women. BMJ. 1997 Oct 25;315(7115):1065-9. 
DOI: 10.1136/bmj.315.7115.1065

12.	 Fil-Balkan A, Salcı Y, Keklicek H, Armutlu K, Aksoy S, Kayıhan 
H, Elibol B. Sensorimotor integration training in Parkinson’s 

disease. J Neurosci. 2018 Jul 1;23(3):208-15. DOI:  10.17712/
nsj.2018.3.20180021

13.	 Park GD, Choi JU, Kim YM. The effects of multidirectional step-
ping training on balance, gait ability, and falls efficacy follow-
ing stroke. J. Phys. Ther. Sci. 2016;28(1):82-6. DOI: 10.1589/
jpts.28.82

14.	 Nnodim JO, Yung RL. Balance and its clinical assessment in 
older adults–a review. J Geriatr Med Gerontol. 2015;1(1). 
DOI: 10.23937/2469-5858/1510003

15.	 Muehlbauer T, Gollhofer A, Granacher U. Associations between 
measures of balance and lower-extremity muscle strength/
power in healthy individuals across the lifespan: a systematic 
review and meta-analysis. J Sports Med. 2015 Dec;45:1671-92. 
DOI: 10.1007/s40279-015-0390-z

16.	 Rubenstein LZ. Falls in older people: epidemiology, risk fac-
tors and strategies for prevention. Age and ageing. 2006 Sep 
1;35(suppl_2):37-41. DOI: 10.1093/ageing/afl084

Table 1: Baseline characteristics

Variables Group Mean ± SD p-value

Age (y)
CPTG (n = 29) 66.9 ± 3.09

0.001
MDSTG (n = 29) 65.5 ± 3.30

BMI (kg/m2)
CPTG (n = 29) 21.3 ± 2.00

0.001
MDSTG (n = 29) 21.6 ± 2.13

MBT pre-score
CPTG (n = 29) 23.1 ± 2.52

0.001
MDSTG (n = 29) 23.2 ± 2.38 

Table 2: Frequencies of gender
Gender Group Frequency (N) Frequency %

Male
CPTG (n = 29) 15 25.9 %

MDSTG (n = 29) 15 25.9 %

Female
CPTG (n = 29) 14 24.1 %

MDSTG (n = 29) 14 24.1 %

Total 58 100 %

Within group analysis:

Table 3: Intragroup comparison of Conventional physiotherapy group
Outcome measure Pre-score (Mean±SD) Post-score (Mean±SD) p-value

MBT 23.1±2.52 24.3±2.31 0.001

Table 3 shows that there is significant improvement in CPTG (Conventional Physiotherapy Group) as p < 0.05. 

Table 4: Intragroup comparison of Multi-directional training group
Outcome measure Pre-score (Mean±SD) Post-score (Mean±SD) p-value

MBT 23.2±2.38 25.2±1.66 0.001

Table 4 shows that there is significant improvement in MDSTG (Multi–directional step-up training group) as p < 0.05. 

Between group analysis:
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Table 5: Intergroup comparison
Outcome measure Pre and post difference value

(Mean±SD) for
CPTG

Pre and post difference value 
(Mean±SD) for

MDSTG

p-value

MBT 1.17±0.384 2.07±0.884 0.001

Table 5 shows that there is significant improvement in both the groups but there is more improvement in MDSTG (Multi–
directional step-up training group). 

Figure 1: Participants’ recruitment and retention throughout study.


