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ABSTRACT

Introduction: Ageing results in degenerative changes in the
musculoskeletal, vascular, and nervous systems, leading to
reduced mobility, postural instability, and loss of independence.
These changes increase Risk of Fall (RoF)- a major cause of
morbidity in older adults- and negatively impact gait speed
and Quality of Life (QoL). Exercise interventions like the Otago
Exercise Program (OEP) and yoga improve balance, mobility,
and well-being; however, comparative evidence in Indian
community settings, particularly among the “young-old” (65-74
years), remains limited.

Aim: To compare the effects of OEP and yoga on RoF, gait
speed and QoL in the young-old population.

Materials and Methods: The present randomised clinical
trial was conducted in Belagavi, Karnataka, India (July 2024-
February 2025) with 48 participants (65-74 years), randomised
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INTRODUCTION

The ageing process, a natural and inevitable biological
phenomenon, presents a unique set of physiological, psychological,
and functional challenges. The “young-old” population, typically
aged 65 to 74 years, often begins to experience subtle but
progressive changes in strength, balance, mobility, and overall
QoL [1,2]. These degenerative changes are frequently exacerbated
by sarcopenia, reduced proprioceptive acuity, multisensory
decline, and neuromuscular inefficiencies [3-5]. As a result, this
population faces an increased RoFs- an issue of significant public
health concern. According to World Health Organisation (WHO),
approximately 28-35% of individuals over the age of 65 fall each
year, and this percentage increases to 32-42% in those over
70 years [6]. In India, the incidence is equally alarming, with fall
prevalence estimated at 31% among older adults [7].

Gait speed is widely recognised as a reliable clinical marker for
assessing mobility, functional independence, and predicting RoF
and future disability [8,9]. Age-related declines in gait velocity, often
due to neuromuscular inefficiencies and cognitive impairments, can
signal early loss of autonomy [2]. Research suggests that individuals
with a gait speed of less than 1.0 m/s are at increased risk of
functional decline and adverse health outcomes [9,10].

Equally important is QolL, a multidimensional construct that
encompasses physical, emotional, and social well-being. The
presence of chronic diseases, psychological distress, and
reduced mobility significantly impair QoL in the elderly [11,12].
The Older People’s Quality of Life-Brief (OPQOL-B) questionnaire
offers a valid and reliable measure to assess perceived life
satisfaction in older adults [13]. Improving QoL in this population
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into Group A (OEP) and Group B (yoga), 24 in each group. Both
groups received thrice-weekly sessions (30 min) for four weeks.
Outcomes included Berg Balance Scale (BBS), Timed Up and
Go (TUG), and Older People’s Quality of Life Questionnaire -
Brief (OPQOL-Brief) at baseline, week 2, and week 4. Analysis
used SPSS 23 with p<0.05.

Results: Both groups improved significantly in balance, mobility,
and QoL (p<0.001). Group A improved BBS from 49.45+2.47 to
54.63+1.47 and TUG from 15.84+1.74 to 11.70+1.02 sec. Group
B improved BBS from 48.63+2.67 to 52.59+1.58 and TUG from
16.09+1.68 to 12.50+1.05 sec. QoL improved in both groups,
with yoga showing an early advantage at week 2 (p=0.029), not
sustained at week 4.

Conclusion: Both OEP and yoga improved RoF gait speed,
and QoL. OEP provided greater gains in balance and mobility,
whereas yoga offered early QoL improvements.

requires a comprehensive approach that targets both physical
and psychosocial domains, including fall prevention and mental
resilience.

Falls are a leading cause of injury, hospitalisation, and mortality in
the elderly, and often trigger a cascade of events leading to Fear Of
Falling (FoF), social withdrawal, physical deconditioning, and reduced
QoL [14-16]. Several intrinsic factors, such as impaired balance,
muscle weakness, cognitive decline, and joint degeneration, along
with extrinsic factors such as poor lighting, environmental hazards,
and improper footwear, contribute to increased RoF [17-19].

The OEP, developed in New Zealand, is an evidence-based
intervention incorporating strength, balance, and walking exercises,
proven to reduce falls and enhance physical and cognitive function in
older adults [20-22]. On the other hand, yoga, a mind-body practice
rooted in ancient Indian philosophy, has gained global popularity
as a therapeutic intervention for the elderly. It involves controlled
breathing, meditative focus, and postures (asanas) aimed at
improving flexibility, balance, strength, and proprioception [1,22,23].
Yoga has been particularly effective in reducing FoF, enhancing
physical and mental well-being, and promoting self-efficacy in older
adults [16,24,25].

Despite its global adoption, research comparing OEP with culturally
relevant practices like yoga remains limited in India. Yoga emphasises
balance, flexibility, and mindfulness, making it a practical alternative
for fall prevention. The present study uniquely compares OEP and
yoga in the young-old Indian population, addressing a critical gap
in evidence-based geriatric rehabilitation [23]. Despite the proven
benefits of both OEP and yoga individually, there is a notable lack of
comparative evidence examining their relative effectiveness on RoF,
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gait speed, and QoL in the young-old population. Moreover, short-
term interventions with time-efficient, community-based formats
are of particular interest given the accessibility and compliance
challenges in geriatric rehabilitation.

Therefore, this clinical trial aims to evaluate and compare the short-
term effects of the OEP and yoga on RoF, gait speed, and QoL in
the young-old population. The findings of this study are expected
to contribute to developing cost-effective, non pharmacological,
and culturally adaptable strategies for geriatric fall prevention and
functional wellness.

MATERIALS AND METHODS

The present randomised clinical trial was done in Belagavi,
Karnataka, India from July 2024 to February 2025, with
participants’ assessments at the 0, 2" and 4™ week of intervention.
Assessments were done at the participants’ houses and the old
age homes. Ethical clearance was obtained from the Institutional
Ethical Committee under number- Sl. No 677. Before being enrolled
in the study, participants were provided with an explanation of the
informed consent and were required to sign a written informed
consent form.

Inclusion criteria: Elderly individuals aged 65-74 years, of either
sex, who were able to follow commands and walk at least three
meters with or without a walking aid, and had mild to moderate
balance impairment (BBS score between 21 and 56).

Exclusion criteria: Individuals with recent lower-limb injuries,
paresis, limb deformities, recent surgeries, severe cardiovascular,
respiratory, or psychological disorders, as well as those diagnosed
with vestibular or neurological conditions such as stroke or Benign
Paroxysmal Positional Vertigo (BPPV).

Sample size calculation: Sample size calculation for study was
done by two tailed sample analysis

0=1.96 (5% Significance level)
6=0.18
2 +Z)Ppg
d2
2(1.96+1.03)%0.182
0.172

B=1.03 (85% power)
d=0.17

n

n=20
20 sample in each group

By considering dropout rate, 24 respondents were included in each
group. The initial sample size was determined based on feasibility,
expected effect size, and resource availability.

Study Procedure

Each participant’s group received its assigned intervention based on
the methodology described in the trial. Interventions were delivered
by a trained physiotherapist over four weeks at the participant’s
houses and the old age homes. In Group A (OEP) focused on
strengthening exercises, Balance retraining, and walking, Group B
(yoga), focus on week-wise asanas.

Outcome measures: During the initial meeting, demographic data
were collected, RoF, gait speed and QoL was assessed using the
BBS, TUG, and OPQOL-Brief.

1. Risk of Fall (RoF) using- BBS [26]: Participants were
asked to complete 14 balance tasks, ranging from simple to
more challenging movements such as standing from a chair,
completing a full rotation, and standing on one foot in front of
the other. Each task was rated on a scale from O to 4, with O
indicating the need for assistance and 4 indicating the task was
performed safely and independently. The total possible score
was 56, which reflected the individual’s RoF as low, medium,
or high. Intra-rater reliability: 0.98.
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2. Gait speed using-Timed Up and Go test (TUG) test [27]:
Participants were asked to stand up from the chair, walk at their
usual pace for about three meters three meters, turn safely,
return to the chair, and sit down steadily. The time taken to
complete the task was recorded, with a focus on maintaining
steadiness and comfort throughout Reliability (ICC 0.80-0.99).

3. QoL using the OPQOL-BRIEF questionnaire [13,28]: The
OPQOL-Brief questionnaire used in this study comprised 13
items assessing various aspects of participants’ QoL. Each item
was scored on a 5-point Likert scale, with responses ranging
from “Strongly agree” (1) to “Strongly disagree” (5). One item
specifically addressed overall QoL, rated from “Very good” (1) to
“Very bad” (5). Negatively worded items were reverse-coded so
that higher scores consistently indicated better QoL. The total
score ranged from 13 to 65, with higher scores reflecting more
favorable perceptions. The English version of the OPQOL-Brief,
developed by Bowling A et al., [13] was used. ICC=0.904.

A total of 60 participants were assessed for eligibility. Twelve were
excluded (seven did not meet inclusion criteria, five declined to
participate), and 48 were randomised into two groups: Group A (OEP)
and Group B (yoga), each with 24 participants. Three participants
dropped out during the intervention phase (one from Group A due to
hospitalisation and two from Group B due to relocation). Participants
were randomly allocated using the chit method into two groups:
group A (OEP) and Group B (yoga), with 24 participants in each group.
The intervention was administered for 30 minutes, three times per
week, for four weeks, at participants’ homes and in old age homes.
Outcome measurements were recorded at baseline, at the end of
the 2" week, and at the end of the 4" week [Table/Fig-1].

Enrolment I Assessed for eligibility (n= 60) |
Excluded (n=12)
Not meeting inclusion criteria (n= 08)
P— Declined to participate (n= 04)
Randomised (n=48 ) I
GROUP A (OEP) GROUP B (YOGA)
Allocated ta intervention (n= 24 ) Allocated to intervention (n= 24)
Received allocated intervention (n= 24 ) Recelved allocated intervention (n= 24)
l I Follow-Up I l
Lost to follow-up for primary cutcome (give Discontinued intervention (give reasons) (n=
reasons) (n= 01): 01
Lost to follow-up for primary outcome (give
reasons) (n= 01)
| e |
-
ALWEEK 41 ALWEEK 4™
Analysed for primary outeome (n= 23 ) Analysed for primary outcome (n=22)
Excluded from analysis (give reasons) (n=01 ) Excluded from analysis (give reasens) (n=2)
due to dropout due to dropout

[Table/Fig-1]: CONSORT flow chart.

Intervention Group A (OEP) [29]: Participants attended 30-minute
sessions, three times a week for four weeks, with each session
including a 5-minute warm-up, strengthening exercises, balance
retraining, walking practice (twice per week), and a 5-minute cool-
down [Table/Fig-2,3].

Intervention Group B (yoga) [24]: Participants engaged in 30-
minute sessions, three times a week for four weeks. Each session
included 5-minute activation phase, 20 minutes of yogasana practice,
and 5-minute wind down phase. Each asana was performed five
times, holding each position for 10 seconds [Table/Fig-4].

STATISTICAL ANALYSIS

Descriptive statistics (mean and standard deviation) were used to
summarise demographic and outcome variables. The Shapiro-Wilk
test was applied to assess the normality of continuous variables
(BMI). For outcome variables measured across time (BBS, TUG,
OPQOL-B), the paired sample Wilcoxon test was used for comparing
pretest and post-test scores of BBS, paired sample test was used
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[Table/Fig-3]: Intervention for group A (Balance Retraining Exercise).

to compare the pretest and post-test scores of TUG and OPQOL-
brief and to calculate between-group differences over the 4-week
intervention period independent Mann-Whitney test was used. A
significance level of p<0.05 was considered statistically significant.
Effect sizes were also calculated to interpret the clinical relevance of
the findings. The analysis ensured rigorous evaluation of intervention
impact while accounting for variability across participants and
timepoints. All analyses were performed using Statistical Package for
the Social Sciences (SPSS) version 23.0, IBM, Armonk, NY, USA.
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Strengthening exs Level A Level B Level C Level D Week 1 Week 2 Week 3 Week 4
1 Knee extensor Ankle cuff Ankle cuff Ankle cuff Ankle cuff Modified sun | Tadasana with chair Tadasana Modified sun
) of 1 kg 10 of 1 kg 10 of 2 kg 10 of 2kg 10 salutations support (mountain . : .
(front knee I I I I ) (mountain pose) salutations on chair
repetitions of | repetitions repetitions of | repetitions of on chair pose)
strength)
1 set of 2 set 1 set 2 set
Core Adhomukhosvanasana Virabhadrasana Vrikshasana (tree
2 Knee flexor Ankle cuff Ankle cuff Ankle cuff Ankle cuff strengthener | (downward dog pose) (warrior pose) 0s6)
(k:;ack knee of 1 kg 10 of 1 kg 10 of 2kg 10 of 2kg 10 on chair with chair support P P
strength) repetitions of | repetitions repetitions of | repetitions of K Virabh Vriksh
g 1 set of 2 set 1 set 2 set nee to |rabl adrasanal rikshasana (tr_ee Trikonasana
chest pose (warrior pose) with pose) with chair (triangle pose)
Ankle cuff Ankle cuff Ankle cuff Ankle cuff on chair chair support support ge b
3. Hip abductor of 1 kg 10 of 1 kg 10 of 2kg 10 of 2kg 10 )
(side hip strength) repetitions of | repetitions repetitions of | repetitions of ) . Tr!konasana
Leg lifts on Utkatasana (chair pose) | (triangle pose)
1 set of 2 set 1 set 2 set . h ; ) !
chair with chair support with chair
4. Ankle :eopetitions :eopetitions —
plgntarﬂexors (calf - - hold support, | no support, [Table/Fig-4]: Intervention for group B (yoga Intervention).
raises)
repeat repeat
. ANKie et et
dorsifiexors (toe ) ) repetitions, | repetitions, The present study compared the effects of OEP and yoga on RoF,
raises) ?gg‘i:t”ppm’ ?gpi:?pm’ gait speed, and QoL in 45 participants aged 65-74 over four weeks,
R —— on 1 A (Strengthening Exercises) with 12 sessions and no reported side effects. Qutcomes were
anle/Fig-2]: Intervention tor grou ren enin Xercises). . e
2 S - - measured at week O, week 2, and week 4. A total of 45 participants
B aged between 65 and 74 years were enrolled and randomly divided
alance .
Retraining Level A Level B Level C Level D into two grQUDS' Group A (OEF_)’ n=23) ?nd G'rquD B (yoga, n=22).
1,10 reps, no Each participant underwent 12 intervention sessions for four weeks.
1. Knee 10 reps, sgpport oro. 10 reps no 3x 10 reps, Outcome assessments were performed at baseline (week 0), mid-
bends hold support | 10 reps, hold support, repeat | no support point (week 2), and post-intervention (week 4). No adverse events
support, repeat were reported during the study period.
10 steps, 4 10 steps, - s . . "
@ai?skwards B times. hold B 4 times, no Both groups had similar gender distribution, with Qroup Acomprising
9 support support 11 males and 12 females, and Group B comprising 10 males and
5 Walki Walk and turn Walk and turn 12 females [Table/Fig-5]. The mean ages were comparable between
. Walkin: )
and turr']ir?g B around (make a | around (make a | _ the groups-68.55+2.74 years in Group A and 67.70+3.18 years
around figure 8) twice, | figure 8 twice, in Group B (p=0.139). Baseline BMI also showed no statistically
use a walking aid | no support L .
S 0w significant difference (Group A: 24.71+3.06; Group B: 25.38+4.13;
) steps, steps, _ ;
4. S@eways - times, use a 4 times, no - p=0.454) [Table/Fig-6].
walking ) )
walking aid support
Group
5. Tandem 10 seconds, | 10 seconds,no | )
stance hold support | support Particular Group A Group B Total
Walk 10 Male 11 10 21
6 Tandem | _ - b suppore. | StoPs. 0 Gender Femal 12 12 24
walk pport, support, emae
repeat
repeat Total 23 22 45
7.0ne leg . 10 seconds, 10 seconds, no | 30 seconds, [Table/Fig-5]: Gender based distribution in Group A and Group B.
stand hold support, hold, no hold *p-value <0.005, Group A- Otago Exercise Program (OEP), Group B- yoga
10 steps, 4 10 steps,
8. Heel times, hold 41
walking ) ) Imes, no Imes, no Parameters Group Mean=SD z-value p-value
support support
Group A 68.55+2.74
9. Toe 10 steps, 4 10 steps, Age (in years) 1.479 0.139
L - - times, hold 4 times, no Group B 67.70+3.18
walking support support
PP PP GroupA | 162.27+8.19
Walk 1 Height (cm) 0.775 0.438
10. Heel-toe ta 0 Group B 163.39+7.18
waking - - - Steps, r?o
support, Group A 64.59+8.78
backwards repeat Weight (kg) 0.785 0.432
Group B 67.52+11.04
5 stands, one 10 stands, G A
) ' roup 24.71+£3.06
11. Sitto “;’ ;;32?&2 hand or, 10 o fg‘g‘t’;n'fjs ;2 iLap”;;’t BMI (kg/m?) 0.749 0.454
stand stands, 2 hands ’ Group B 25.38+4.13
support for support 1 hands for repeat
or supp support, repeat [Table/Fig-6]: Demographic characteristics of participants (age, height, weight,
BMI distribution).
12. Stair As . . AS “p-value <0.005, Group A- Otago Exercise Program (OEP), Group B- yoga, SD: Standard deviation
- i As instructed As instructed instructed,
climbing instructed repeat

The Shapiro-Wilk test was used to assess the normality. For
intervention outcomes like the BBS, TUG, and OPQOL-Brief,
normality of residuals was assessed. Most outcome measures
were non-normally distributed (p<0.05), except Group B’s BBS at
baseline (p=0.119) and Group A's TUG at week 4 (p=0.102). OPQOL
consistently showed non-normality (p=0.001) [Table/Fig-7].

Within-group BBS scores significantly improved across all time
points. Group A's BBS increased from 41.73+2.96 (week 0) to
43.77+3.65 (week 2) and 46.41+4.02 (week 4), with a total mean
difference of 4.68 and a large effect size (3.54). Group B also
showed significant improvement from 41.61+3.23 to 45.70+£3.87
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(mean difference=4.09, effect size=2.96), but the magnitude of

improvement was lower than Group A [Table/Fig-8].
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effect size=1.60). Group B improved from 54.70+£3.25 to
60.74+1.96 at week 2 (effect size=2.10), reaching 61.70+3.89 by
week 4. However, the gain between week 2 and 4 in Group B was
minimal and statistically non-significant (p=0.119), suggesting early
plateauing [Table/Fig-10]. The Mann-Whitney U test indicated no
statistically significant between-group differences in BBS and TUG
scores at any time point. However, OPQOL at week 2 showed a
significant difference favoring the yoga group (p=0.029), which was

G A G B
Time roup roup
Variables Frame z-value p-value z-value p-value
Week O 0.887 0.017 0.932 0.119
Berg
Balance Week 2 0.844 0.003 0.888 0.015
Scale (BBS
cale BBS) ™ \eek 4 0.888 0.017 0.874 0.008
Week O 0.899 0.028 0.832 0.001
Timed Up ee
and Go Week 2 0.907 0.040 0.888 0.015
UG
(TuG) Week 4 0.926 0.102 0.900 0.025
Older Week O 0.862 0.006 0.841 0.002
People’s Week 2 0.797 0.001 0.815 0.001
Quality of
Life (QoL) Week 4 0.730 0.001 0.740 0.001

[Table/Fig-7]: Normality of week 0, week 2, and week 4 scores of all parameter

scores in Group A and Group B using using Shapiro-Wilk test.
*p-value <0.005, Group A: Otago Exercise Program (OEP); Group B: yoga, SD: Standard deviation

Mean Effect z- p-

Groups Times Mean+SD Diff.+SD Diff. size | value | value
Week 0 41.73+2.96

2.05+0.90 1.30 | 4.169 | 0.001
Week 2 43.77 £3.65
Week 2 43.77+3.65

Group 2.64:090 | 1.27 | 4.137 | 0.001
A Week 4 | 46.41+4.02
Week 0 41.73+2.96

4.68+1.32 2.29 3.54 | 0.001
Week 4 46.41+4.02
Week O 41.61+3.23

1.35+0.93 1.59 3.90 | 0.001
Week 2 42.96+3.62
Week 2 42.96+3.62

(B}roup 2.74+1.10 1.37 4.16 | 0.001
Week 4 45.70+3.87
Week O 41.61+3.23

4.09+1.38 212 4.23 0.001
Week 4 45.70+3.87

[Table/Fig-8]: Comparison of pretest and post-test scores of the Berg Balance

Scale (BBS) in two Groups by the paired sample Wilcoxon test.
p-value <0.005, Group A: Otago Exercise Program (OEP), Group B: yoga, SD: Standard deviation

TUG scores also improved notably. Group A showed a significant
reduction from 17.00 to 13.77 seconds (p=0.001), while Group B
decreased from 16.78 to 14.00 seconds (p=0.001), both indicating
better mobility [Table/Fig-9].

Mean Diff.+SD | Effect z- p-

Groups Times Mean+=SD Diff. size | value | value
Week 0 | 17.00+2.20

1.55+1.18 1.30 | 3.915 | 0.001
Week 2 | 15.45+2.46
Week 2 | 17.00+2.20

Group A 1.68+1.32 1.27 | 3.632 | 0.001
Week 4 | 13.77+2.39
Week 0 | 15.45+2.46

3.23+1.41 2.29 | 4.060 | 0.001
Week 4 | 13.77+2.39
Week O | 16.78+3.15

1.30+0.82 1.59 4.04 | 0.001
Week 2 | 15.48+3.40
Week 2 | 16.78+3.15

Group B 1.48+1.08 1.37 3.79 | 0.001
Week 4 | 14.00+3.22
Week O | 15.48+3.40

2.78+1.31 2.12 4.23 | 0.001
Week 4 | 14.00+ 3.22

[Table/Fig-9]: Comparison of pretest and post-test scores of Timed Up and Go
(TUG) in two Groups by paired sample test

p-value <0.005, Group A- Otago Exercise Program (OEP), Group B- yoga,
SD: Standard deviation

In terms of QolL, Group As OPQOL scores increased from
53.73+£3.38 t0 57.86+4.84 at week 2 (mean difference=4.14, effect
size=0.92), and to 61.18+3.78 at week 4 (total improvement=7.45,

not maintained by week 4 (p=0.453) [Table/Fig-1,11].

Mean Diff.+SD | Effect z- p-

Groups Times Mean+SD Diff. size value | value
Week O | 53.7+ 3.38

4.14+4.51 0.92 | 2.992 | 0.003
Week 2 | 57.86+4.84
Week 2 | 53.73+3.38

Group A 3.32+6.92 0.48 2.021 0.043
Week 4 | 61.18+3.78
Week 0 | 57.86+4.84

7.45+4.78 1.60 | 2.021 | 0.001
Week 4 | 61.18+3.78
Week 0 | 54.70+3.25

6.04+2.88 2.10 4.24 0.001
Week 2 | 60.74+1.96
Week 2 | 54.70+3.25

Group B 0.96+4.26 0.22 1.56 0.119
Week 4 | 61.70+3.89
Week 0 | 60.74+1.96

7.00+4.33 1.60 3.85 0.001
Week 4 | 61.70+ 3.89

[Table/Fig-10]: Comparison of pretest and post-test scores of older people’s

Quality of Life (QoL) in two groups by paired sample test.

Variables Time Group Mean+SD z-value p-value
Group A | 41.73+2.96
Week O 0.035 0.972
Group B | 41.61+£3.23
Berg Group A | 43.77+3.65
Balance Week 2 0.465 0.642
Scale (BBS) Group B | 42.96+3.62
Group A | 46.41+4.02
Week 4 0.393 0.694
Group B | 45.70+3.87
Group A | 17.00+2.20
Week O 0.581 0.561
Group B | 16.78+3.15
Timed Up Group A | 15.45+2.46
and Go Week 2 0.508 0.611
TUG) Group B | 15.48+3.40
Group A | 13.77+2.39
Week 4 0.092 0.926
Group B | 14.00+£3.22
Group A | 53.73+3.38
Week O 1.016 0.310
Group B | 54.70+3.25
Older Group A | 57.86+4.84
, u .86+4.
geof.’t'e o Week 2 2.182 0.029
uality Group B | 60.74+1.96
Life (QoL)
Group A | 61.18+£3.78
Week 4 0.751 0.453
Group B | 61.70+3.89

[Table/Fig-11]: Between-groups independent Mann-Whitney test.

Effect size comparisons from baseline to week 2 showed that Group

A had a stronger improvement in balance (BBS: 2.28), while Group
B showed better early improvements in TUG (1.59) and OPQOL
(2.10). Between weeks 2 and 4, Group A sustained higher gains in
BBS (2.92 vs. 2.50), whereas Group B retained a slight advantage
in TUG (1.37 vs. 1.27). OPQOL effect sizes were greater in Group A
(0.48 vs. 0.22) [Table/Fig-12-14].

DISCUSSION

The present randomised trial aimed to compare the effects of the
OEP and yoga on RoF, gait speed, and QoL among community-
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Variables Group Effect size (WO - W2) Result
Group A 2.28
Berg Balance Group A is better
Scale (BBS) Group B 1.44
: Group A 1.30
gmeduép and Group B is better
o (TUG) Group B 1.59
Older People’s Group A 0.92
Quality of Life Group B is better
(QolL) Group B 2.10

[Table/Fig-12]: Comparison of treatment outcome based on effect size (Week O to
Week 2).

(Based on the paired sample t-test and Cohen'’s D Clinical Effect Size, we could conclude that
group B has indicated a better outcome post-treatment with a higher value.)

Variables Group Effect size (W2 - W4) Result
Berg Balance Scale Group A 2.92 Group A is
(BBS) Group B 2.50 better
Timed Up and Go Group A 1.27 Group B is
(TUG) Group B 1.37 better
Older People’s Group A 0.48 Group Ais
Quality of Life (QoL) Group B 0.22 better

[Table/Fig-13]: Comparison of treatment outcome based on effect size (Week 2 to
Week 4).

(Based on the paired sample t-test and Cohen’s D clinical effect size, we could conclude that
group A has indicated better outcome post treatment with a higher value)
Note: higher the effect size better is the clinical improvement post treatment.

Variables Group Effect size (WO - W4) Result
Group A 3.54
Berg Balance Group A is better
Scale (BBS) Group B 2.96
: Group A 2.29
‘(I;medulép and Group A is better
o (TUG) Group B 2.12
Older People’s Group A 1.60
Quality of Life Group A is better
(QoL) Group B 1.60

[Table/Fig-14]: Comparison of treatment outcome based on effect size (Week O to
Week 4).

(Based on the paired sample t-test and Cohen’s D clinical effect size, we could conclude that
Group A has indicated a better outcome post-treatment with a higher value).
Note: the higher the effect size better is the clinical improvement post-treatment.

dwelling older adults aged 65-74 years. [2] Both interventions
produced statistically significant improvements across all outcome
measures- BBS, TUG and the OPQOL-B- from baseline to week
4. While both groups improved, yoga showed earlier gains in QoL,
whereas Otago demonstrated a stronger effect on balance by week
4. These results highlight the value of both programs in promoting
physical function and psychosocial well-being in the young-old
population.

Participants were aged between 64 and 75 years, targeting the “young-
old” group as defined by the WHO and ACSM [2]. This subgroup
was selected for their higher functional reserve and adaptability to
structured interventions [2]. Early aging-related changes, including
sarcopenia, proprioceptive decline, and reduced postural control,
increase RoF during this stage [17]. Singh DK et al., and Campbell AJ
et al., have shown that targeted interventions in this group enhance
mobility, mitigate falls, and preserve independence [29,30].

The gender distribution was nearly equal (Group A: 10 male/12
female; Group b: 11 male/12 female), reducing sex-based bias
and improving generalisability. Although falls affect both genders,
women-especially postmenopausal are at higher risk of balance
impairments due to hormonal and musculoskeletal changes [21,31].
Similar to findings by Sherrington C et al., and Liu-Ambrose T et al.,
both men and women benefited from structured interventions like
Otago and yoga in the present study [32,33].

Both groups demonstrated statistically significant improvements in
BBS scores. Group A improved from 49.45+2.47 to 54.63+1.47,
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while Group B improved from 48.63+2.67 to 52.59+1.58. There
was improvement in the balance in both the groups, which leads
to improvement in functional mobility in otago group [6]. This aligns
with Campbell AJ et al., who observed reduced RoF in older women
following Otago training [29]. Otago’s dynamic balance and lower-
limb strengthening components improve neuromuscular control,
while Sherrington C et al., emphasised the role of challenging
balance exercises in fall prevention [32].

Yoga also improved balance outcomes, attributed to enhanced
proprioception, core strength, and body awareness. Studies
by Galantino ML et al., and Tiedemann A et al., report similar
improvements in community-dwelling older adults following
structured yoga sessions, particularly those adapted for safety and
accessibility [24,34].

In the TUG test, both groups showed mobility improvements.
Group A improved from 15.84+1.74 to 11.70+£1.02 seconds,
while Group B improved from 16.09+1.68 to 12.50+1.05 seconds.
These findings reflect improvements in gait speed and coordination,
supported by Gillespie LD et al., and Robertson MC et al., who
reported TUG enhancements following Otago-based interventions
[31,35]. Functional movements such as sit-to-stand and step-ups
in OEP likely contributed to these improvements. Yoga’s gains in
TUG may stem from increased flexibility, postural alignment, and
controlled breathing, as reported by Oken BS et al., and Chen KM
et al., [36,37].

Regarding QolL, both groups showed significant improvements.
OPQOL scores in group Aincreased from 86.31+2.51 t091.95+1.83
and in Group B from 86.81+£2.28 to 92.45+1.68. At week 2,
the yoga group showed significantly higher QoL improvements
(p=0.029), suggesting an early psychosocial benefit likely due to
the integrative nature of yoga, including relaxation, mindfulness,
and breath control. This finding is consistent with Hariprasad VR et
al., and Sivaramakrishnan D et al., who emphasised yoga’s role in
emotional well-being, resilience, and life satisfaction [38,39].

While Otago focused more on physical health, it also indirectly
improved confidence and reduced FoF, both of which positively
influenced QoL. Liu-Ambrose T et al., noted similar outcomes in
older adults undergoing strength and balance training, attributing
improved psychosocial scores to enhanced autonomy and
participation in daily life [33].

Limitation(s)

The first limitation was that with a short intervention period, the
results may not reflect long-term outcomes. The absence of
a control group and the inability to blind participants could have
introduced bias. Participants’ activity levels outside the sessions
were not tracked, which may have influenced the results. Since the
study was conducted at a single geographical area, the findings
may not be broadly generalisable. Finally, the lack of follow-up limits
our understanding of the lasting impact of the interventions.

CONCLUSION(S)

Both the OEP and yoga effectively improved balance, gait speed,
and QoL in the young-old population. Yoga showed earlier gains in
perceived QoL, while Otago led to greater long-term improvements
in balance and function. Effect size analysis indicated that Otago
was more effective overall. Both interventions can serve as effective
can be used as community-based strategies for fall prevention and
healthy aging.

REFERENCES

[11 Kadachha D, Soni N, Parekh A. Effects of yogasana on balance in geriatric
population. Int J Physiother Res. 2016;4(2):1401-07. Available from: http://
dx.doi.org/10.16965/ijpr.2016.107.

[2] Lee SB, Oh JH, Park JH, Choi SP, Wee JH. Differences in youngest-old, middle-
old, and oldestold patients who visit the emergency department. Clinical and
Experimental Emergency Medicine. 2018;5(4):249.



Anil Rachappa Muragod and Rutuja Namdeo Gawas, Otago versus Yoga on Fall Risk, Gait Speed and QoL in Young-old Adults

[3]

[4]

(5]

[6]

[71

(8]
[9]

(o]

1]

n2]

(3]

4]

(18]

[16]

17

[ne]

[l

[20]

[21]

Muragod AR, Yeslawath M, Apte Y, Gomes Y. Effect of progressive resistance
training and balance training on balance performance in young old adults:
Randomized clinical trial. Int J Physiother Res. 2016;4(5):1646-51. Doi:
10.16965/ijpr.2016.151.

Amarya S, Singh K, Sabharwal M. Ageing process and physiological changes.
In: Gerontology. Intech; 2018. Available from: https://dx.doi.org/10.5772/
intechopen.76249.

Patel K, Deshmukh M, Palekar T. Effect of yoga on balance in geriatric population.
International Journal of Scientific Research in Science and Technology. 2019;595-
605. 10.32628/IJSRST11962130.

Hemachithra C, Booshaa SR. Effect of otago exercise programme (oep)
on balance and functional mobility among elder people in rural population.
Paripexindian Journal of Research. 2022;144-46.

Biswas |, Adebusoye B, Chattopadhyay K. Risk factors for falls among older
adults in India: A systematic review and meta-analysis. Health Science Reports.
2022;5(4):e637. Https://doi.org/10.1002/hsr2.637.

Pirker W, Katzenschlager R. Gait disorders in adults and the elderly: A clinical
guide. Wiener KlinischeWochenschrift. 2017;129(3):81-95.

Miller ME, Magaziner J, Marsh AP, Fielding RA, Gill TM, King AC, et al. Gait speed
and mobility disability: Revisiting meaningful levels in diverse clinical populations.
Journal of the American Geriatrics Society. 2018;66(5):954-61.

Kostka J, Sosowska N, Guligowska A, Kostka T. A proposed method of
converting gait speed and TUG test in older subjects. International Journal of
Environmental Research and Public Health. 2022;19(19):12145.

Schoene D, Heller C, Aung YN, Sieber CC, Kemmler W, Freiberger E. A systematic
review on the influence of fear of falling on quality of life in older people: Is there
a role for falls? Clin Interv Aging. 2019;14:701-19. Doi: 10.2147/CIA.S197857.
Bjerk M, Brovold T, Skelton DA, Liu-Ambrose T, Bergland A. Effects of a falls
prevention exercise programme on health-related quality of life in older home
care recipients: A randomised controlled trial. Age Ageing. 2019;48(2):213-19.
Doi: 10.1093/ageing/afy192. PMID: 30615055.

Bowling A, Hankins M, Windle G. A short measure of quality of life in older
age: The performance of the brief Older People’s Quality of Life questionnaire
(OPQOLbrief). Archives of Gerontology and Geriatrics. 2013;56(1):181-87.
Pereira CB, Kanashiro AMK. Falls in older adults: A practical approach. Arq
Neuropsiquiatr. 2022;80(5 Suppl 1):313-23. Doi: 10.1590/0004-282X-ANP-
2022-S107.

Patti A, Bianco A, Karsten B, Montalto MA, Battaglia G, Bellafiore M, et al. The
effects of physical training without equipment on pain perception and balance
in the elderly: A randomized controlled trial. Work. 2017;57(1):23-30. Available
from: http://dx.doi.org/10.3233/WOR 172539.

Schmid AA, Van Puymbroeck M, Koceja DM. Effect of a 12-week yoga
intervention on fear of faling and balance in older adults: A pilot study. Arch
Phys Med Rehabil [Internet]. 2010;91(4):576 83. Available from: http://dx.doi.
org/10.1016/j.apmr.2009.12.018.

Noohu MM, Dey AB, Hussain ME. Relevance of balance measurement tools and
balance training for fall prevention in older adults. J Clin Gerontol Geriatr [Internet].
2014;5(2):31-35. Available from: http://dx.doi.org/10.1016/.jcgg.2013.05.002.
Tomicki C, Zanini SCC, Cecchin L, Benedetti TRB, Portella MR, Leguisamo
CP. Effect of physical exercise program on the balance and risk of falls of
institutionalized elderly persons: A randomized clinical trial. Rev Bras Geriatr
Gerontol. 2016;19(3):473-82 Available from: http://dx.doi.org/10.1590/1809-
98232016019.150138.

Ang GC, Low SL, How CH. Approach to falls among the elderly in the community.
Singapore Med J [Internet]. 2020;61(3):116-21. Available from: http://dx.doi.
org/10.11622/smedj.2020029.

Xie C, Wang W, Pei J, Wang H, Lv H. Effect of otago exercise on falls in patients
with osteoarthritis. Medicine. 2020;99(50):e23559.

Chiu HL, Yeh TT, Lo YT, Liang PJ, Lee SC. The effects of the Otago Exercise
Programme on actual and perceived balance in older adults: A meta-analysis.
PL0S one. 2021;16(8):e0255780.

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

www.jcdr.net

Fischer-White T, Taylor AG. Credentialing and policy update for yoga teachers
and yoga therapists: Implications for yoga research and yoga therapy research.
J Yoga Phys Ther. 2016;06(02). Available from: http://dx.doi.org/10.4172/2157-
7595.1000e121.

Devi S, Rani U. Effect of yogic exercise and physical exercise on physical health
and mental health. J Evol Med Dent Sci. 2013;2(18):3031-39. Available from:
http://dx.doi.org/10.14260/jemds/655 [Internet].

Galantino ML, Green L, Decesari JA, Mackain NA, Rinaldi SM, Stevens ME, et al.
Safety and feasibility of modified chair-yoga on functional outcome among elderly
at risk for falls. Int J Yoga [Internet]. 2012;5(2):146-50. Available from: http://
dx.doi.org/10.4103/0973- 6131.98242.

Martins AC, Guia D, Saraiva M, Pereira T. Effects of a “modified” otago exercise
program on the functional abilities and social participation of older adults living
in the community- the aga@ 4life model. International journal of Environmental
Research and Public Health. 2020;17(4):1258.

Miranda N, Tiu TK. Berg Balance Testing. 2023 Feb 17. In: StatPearls [Internet].
Treasure Island (FL): StatPearls Publishing; 2025 Jan-. Available from: https://
pubmed.ncbi.nim.nih.gov/34662032/.

Dunning K. Timed Up and Go Test. In: Kreutzer JS, DelLuca J, Caplan B. (eds)
Encyclopedia of Clinical Neuropsychology. New York, NY: Springer; 2011.
Available from: https://doi.org/10.1007/978-0-387-79948-3_1969.

Caliskan H, Sengul Aycicek G, Ozsurekci C, Dogrul RT, Balci C, Sumer
F, et al. Turkish validation of a new scale from older people’s perspectives:
Older people’s quality of life-brief (OPQOL-brief). Arch Gerontol Geriatr.
2019;83:91-95.

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;315(7115):1065-69.

Singh DK, Bailey M, Lee R. Fall risk and functional impairments in community-
dwelling older adults. Physiother Res Int. 2013;18(3):148-56.

Gillespie LD, Robertson MC, Gillespie WJ, Sherrington C, Gates S, Clemson LM,
et al. Interventions for preventing falls in older people living in the community.
Cochrane Database Syst Rev. 2012;9(9):CD007146.

Sherrington C, Tiedemann A, Fairhall N, Close JCT, Lord SR. Exercise to
prevent falls in older adults: An updated meta-analysis and best practice
recommendations. N S W Public Health Bull. 2011;22(3-4):78-83.

Liu-Ambrose T, Donaldson MG, Ahamed Y, Graf P, Cook WL, Close JCT, et
al. Otago home-based strength and balance retraining improves executive
functioning in older fallers: A randomized controlled trial. J Am Geriatr Soc.
2008;56(10):1821-30.

Tiedemann A, O’'Rourke S, Sesto R, Sherrington C. A 12-week lyengar yoga
program improved balance and mobility in older community-dwelling people: A
pilot randomized controlled trial. Journals of Gerontology Series A: Biomedical
Sciences and Medical Sciences. 2013;68(9):1068-75.

Robertson MC, Campbell AJ, Gardner MM, Devlin N. Preventing injuries in older
people by preventing falls: A meta-analysis of individual-level data. J Am Geriatr
Soc. 2002;50(5):905-11.

Oken BS, Zajdel D, Kishiyama S, Flegal K, Dehen C, Haas M, et al. Randomized,
controlled, six-month trial of yoga in healthy seniors: Effects on cognition and
quality of life. Altern Ther Health Med. 2006;12(1):40-47.

Chen KM, Chen WT, Huang MF, Liu HE. Effects of yoga on sleep quality and
depression in elders in assisted living facilities. J Nurs Res. 2009;17(3):173-80.
Hariprasad VR, Koparde V, Sivakumar PT, Varambally S, Thirthalli J, Varghese M,
et al. Randomized clinical trial of yoga-based intervention in Geriatric Depression.
Indian J Psychiatry. 2013;55(Suppl 3):S364-S368.

Sivaramakrishnan D, Fitzsimons C, Kelly P, Ludwig K, Mutrie N, Saunders DH,
et al. The effects of yoga compared to exercise and passive interventions on
physical function and health-related quality of life in older adults—a systematic
review and meta-analysis of randomized controlled trials. Int J BehavNutr Phys
Act. 2019;16(1):1-22.

PARTICULARS OF CONTRIBUTORS:
Professor and Head, Department of Geriatric Physiotherapy, KAHER Institute of Physiotherapy, Belagavi, Karnataka, India.
2. Postgraduate Student, Department of Geriatric Physiotherapy, KAHER Institute of Physiotherapy, Belagavi, Karnataka, India.

1.

NAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING AUTHOR:

Anil Rachappa Muragod,

Professor and Head, Department of Geriatric Physiotherapy, Nehru Nagar, JNMC
Campus, KAHER Institute of Physiotherapy, Belagavi, Karnataka, India.

E-mail: anilmuragod@klekipt.edu.in

AUTHOR DECLARATION:

Financial or Other Competing Interests: None
Was Ethics Committee Approval obtained for this study? Yes
Was informed consent obtained from the subjects involved in the study? Yes

For any images presented appropriate consent has been obtained from the subjects.

PLAGIARISM CHECKING METHODS: anHetal]

ETYMOLOGY: Author Origin

e Plagiarism X-checker: Jun 02, 2025

e Manual Googling: Sep 09, 2025

EMENDATIONS: 6

e Thenticate Software: Sep 11, 2025 (00%)

NA

Date of Submission: Jun 21, 2025
Date of Peer Review: Jul 17, 2025
Date of Acceptance: Sep 13, 2025

Date of Publishing: Jan 01, 2026

Journal of Clinical and Diagnostic Research. 2026 Jan, Vol-20(1): YC05-YC10


http://europeanscienceediting.org.uk/wp-content/uploads/2016/11/ESENov16_origart.pdf

