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A Systematic Review on Comparison between Otago Exercise
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Background: Patients with knee osteoarthritis have balance issues and an increased fall risk; nevertheless, it is
unclear whether the Otago exercise programme (OEP) or balance exercise will improve balance and reduce fall
risk among individuals with knee osteoarthritis. Therefore, there is a need to compare the effectiveness of
these exercises in treating knee osteoarthritis. This review aims to investigate the effects of an OEP and
balance exercise programme to improve balance and reduce fall risk among the elderly population with knee
osteoarthritis (OA).

Methodology: Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) were used to
conduct this systematic review. Four databases (PubMed, Cochrane central register of controlled trails (CEN-
TRAL), Physiotherapy Evidence Database (PEDro), and Science Direct) were searched until September 2022
using predefined terms by two independent reviewers. The methodological quality of the studies was assessed
using PEDro. All literature published from each source was selected according to the inclusion and exclusion
criteria, and data extraction was performed independently with the outcomes of the Berg balance scale (BBS),
time up and go test (TUG), chair stand test (CST), and short falls efficacy scale (SFES I).

RESULT: The literature review studied seven full-text articles that met the selection criteria and PRISMA guide-
lines. Those articles were reviewed by grouping them into five different sub-groups based on the interventions.
The quality of studies ranged from good (5 studies) to fair (2 studies). The improvement in balance and fall risk
prevention following OEP and balance training showed mixed results, and the findings from this review may
form the basis for a future systematic research program.

CONCLUSION:  It is difficult to conclude clear evidence-based recommendations for Otago exercise programmes
and balance exercises in improving balance and reducing fall risk among the elderly population with knee OA
due to limited availability and weak evidence.
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ranges from 22% to 39%, making it the
second-most prevalent rheumatologic
condition. Women are more likely than men
to develop OA [7,8].
Among older adults, falls and osteoarthritis
(OA) are frequently co-present [1,2].
Osteoarthritis is frequently linked to decreased
mobility because of pain and muscle weakness
and is therefore regarded as a known risk
factor for falling. [3,4,5]. Knee OA accounts for
roughly four-fifths of all OA cases worldwide
[6]. In India, the prevalence of osteoarthritis
ranges from 22% to 39%, making it the
second-most prevalent rheumatologic
condition. Women are more likely than men
to develop OA [7,8].
The majority of people with knee OA experi-
ence the worst degrees of pain, stiffness, and
dysfunction, which increases their risk of
instability, muscular weakness, impaired
coordination, and ultimately falling [9]. Among
the elderly, falls and fall-related injuries are
the primary cause of morbidity and mortality,
which is a significant public health issue [10].
Recent studies have shown that exercise
regimens, particularly Otago and balance
exercises, can reduce fall rates and improve
balance in older people with knee OA [11,12].
The Otago Exercise Program (OEP) is the most
thorough fall prevention programme available.
The Accident Compensation Corporation in
New Zealand uses it; it was developed at Otago
Medical School [13,14].
The OEP is a programme that combines walk-
ing with strength and balance training [15,16].
Numerous studies, including systematic
reviews and meta-analyses, have shown that
the OEP is an effective exercise preventative
method that enhances physical functioning
and reduces falls in individuals with knee OA
[10,16,17].
Exercises for maintaining balance are useful
and crucial parts of a programme to prevent
falls. Numerous studies have shown that add-
ing balance training to regular exercise rou-
tines is beneficial for those with knee OA
[9,12,18-19]. Authors advise The Time Up and
Go Test (TUG) has good measuring qualities in
OA patients and other demographics [19].

The TUG test is a helpful technique for assess-
ing older individuals with OA to identify
mobility decline and fall risk [20,21].
The TUG and Berg Balance Scale (BBS) tests
are the most popular clinical tests for assess-
ing balance in people with knee OA. They are
widely used as clinical assessment tools for
balance control and are useful for rating
balance [22,23]. The chair stand test (CTS) is
an important mobility exercise for assessing
the balance of older people with symptom-
atic OA [24].
The Short Falls Efficacy Measure International
(Short FES-I) is a reliable and practical tool for
measuring elderly people’s fear of falling. In
clinical practice, the brief FES-I is accurate and
practical. It can also benefit elderly people with
cognitive impairment [25].
The aim of this study is to compare the
efficacy of the Otago exercise programme and
Balance exercise in improving balance and
lowering fall risk in an elderly population with
knee osteoarthritis.

A primary literature search was performed
using the search engines PEDro (Physiotherapy
Evidence Database), Science direct, PUBMED,
and Cochrane central register of controlled
trails (CENTRAL) at 3rd September 2022. With
the articles published between the years 2000
to 2022.
The following were the main search terms: In
PEDro (Physiotherapy Evidence Database)  and
the other forementioned databases. The “OR”
operator was used to add similar terms as
alternatives to the “population search” term
“older adults” (older adults or elderly or
elderly adults’ Elderly population or commu-
nity dwelling older adults). For the interven-
tion, the keywords “modified Otago” AND “
balance exercise”; “Otago Exercise Program”
AND “balance exercise” Balance and fall pre-
vention in older individuals; “modified Otago”
and “balancing exercise” were used. “Balance
Exercise Program and the Otago Exercise Pro-
gram. “Otago Exercise Program” AND “balance
exercise”; “older adults” AND “balance” and
“fall prevention” were the search phrases
utilised for comparison. Time up and go test

METHODS
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were used as the search terms for outcome
measurements. The Berg balancing scale
Search terms connected to “AND” included
“older adults” AND “modified Otago” and
“balance exercise,” as well as “Short FES-I.” AND
“Chair stand test.”The current systematic
review was reported according to the PRISMA
guidelines  (figure 1) [26] and the selected
studies were assessed for methodological
quality by using Pedro scale. All possibly quali-
fying papers were acquired in full text, and
reference lists from research that qualified
were also examined.
Eligibility criteria:
Selection Criteria:
Studies were considered eligible if they met
the pursuing criteria:
Study design: full-text randomized controlled
trails and pilot randomized controlled trails.
Participants: older adults with knee OA (grade
I and II) from both sexes; with above 60 years
of age.

Fig 1: PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) flowchart

Intervention: Otago exercise program and
balance exercise program • Outcomes: Berg
balance scale (BBS), time up and go test (TUG),
chair stand test (CST) and short falls efficacy
scale international (Short FES-I).
Language: available English full-text studies
Criteria for exclusion
Studies that have not yet been published
Case reports or series, observational studies,
narrative reviews and conference proceedings
Research that looked into outcomes not
relevant to our field of study.
Study selection: The search engines yielded a
total of 94 published articles, eligible for the
title and abstract screening. After removing
duplicate articles, a total of 70 articles were
selected. After the screening of the title and
abstract a total of 32 articles were selected,
finally 13 articles were excluded with reasons
and a total of 7 studies were selected for the
review. The PRISMA flow chart is shown in
(figure.1).
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Table 2:  PEDro score.
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) 
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1
]

randomly allocated Yes Yes Yes No Yes Yes Yes

Concealed allocation No No No No No Yes No

Similar Baseline Yes Yes Yes Yes Yes Yes Yes

subject blinding No No No No  No NoNo

Therapist blinding No No No No  No     No

assessors blinding Yes Yes  No No Yes  No Yes

Dropouts less than 15 %  No Yes Yes Yes Yes Yes Yes

intention to treat analysis  No No Yes Yes NoYes No

Yes

between-group statistical 
comparisons

Yes Yes Yes No Yes

No

Yes Yes

point measures and 
variability data

Yes Yes No No Yes Yes
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DATA EXTRACTION
A primary literature search was performed
using the search engines Pedro (Physiotherapy
Evidence Database), Science direct, PUBMED,
and Cochrane central register of controlled
trails (CENTRAL), published between the years
2000 to 2022. The key search terms were as
follows: The “OR” operator was used to add
similar terms as alternatives to the
“population search” term “older adults” (older
adults or elderly or elderly adults or Elderly
population or community dwelling older
adults). For the intervention, the keywords
“modified Otago” AND “balance exercise”;
“Otago Exercise Program” AND “balance
exercise” Balance and fall prevention
in older individuals; “modified Otago” and
“balancing  exercise” were used. “Balance
Exercise Program and the Otago Exercise
Program. “Otago Exercise Program” AND
“balance exercise”; “older adults” AND
“balance” and “fall  prevention” were the
search phrases utilised for comparison. Time
up and go test were  used as the search terms
for outcome measurements. The Berg
balancing scale Search terms connected to
“AND” included “older adults” AND “modified
Otago” and “balance exercise,” as well as “Short
FES-I.” AND “Chair stand test. The current
systematic review was reported according to
the PRISMA guidelines (figure 1) and the
selected studies were assessed for method-
ological quality by using Pedro scale (Table 2).
Methodological quality assessment: The Pedro
scale was used to rate the methodological
quality of the current systematic review. PEDro
is a trustworthy and valid indication of the
methodological quality of clinical trials [27].
The PEDro scale criteria of sufficient random-
ization, allocation concealment, blinding of
participants, therapists, and assessor, incom-
plete outcome data, same baseline, and use
of intention-to-treat analysis were used to
evaluate the internal validity of the included
studies. The items are given a present (1) or
absent score (0). The final judgement was
made after two reviewers independently
evaluated the included studies’ methodologi-
cal quality, and any disagreements were settled
with the help of a third reviewer. Each item

was classified as “present” or “absent,” and
the sum of “present” responses was used to
determine each study’s overall score. Scores
range from 0 to 10, with higher numbers
indicating higher methodological quality for
RCTs. The quality of each study was given a
score, which ranged from excellent (score
9–10), good (score 6-8), fair (score 4-5), or poor
(score 3) [26].
A systematic error in findings or conclusions
is referred to as bias. Biases can go both ways;
they can cause an overestimation or underes-
timation of the actual intervention effect.
Biases come in different degrees of severity.
In most cases, it is impossible to tell how much
biases affected a study’s conclusions. Random
sequence generation, allocation concealment,
selective reporting, other sources of bias,
blinding (participants and personnel and
outcome assessment), and incomplete
outcome data are the domains that represent
the risk of bias in the current systematic
review.

Literature search: The search strategy revealed
94 articles from the previously mentioned
databases as follows: Cochrane central
register of controlled trails (CENTRAL) (10),
PEDro (11), PubMed (13), and science direct
(60). Records after duplicate articles removal
were (70). The remaining 32 articles, titles, and
abstracts were independently screened by the
reviewers. 26 articles were filtered based on
full text; as shown in PRISMA (Fig. 1), 13
articles were excluded based on the inclusion
and exclusion criteria, or the outcome of
interest was absent. The remaining seven
studies formed the basis for the current
systematic review.
The total sample of the included studies was
around 315, and the details of the control
group in each of the included studies are
mentioned in Table 1, and the methodologi-
cal quality of the synthesized articles is
mentioned using the Pedro score mentioned
in Table 2.
Participant characteristics:  knee osteoarthri-
tis, elderly population, patients with balance
and fall issues [28-34].

RESULTS
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Intervention: All studies investigated the
effect of different types of exercise for knee
osteoarthritis with the interventions are of
Otago exercise program and balance exercises
for the elderly population with balance issues
and fall risk [28-34].
Types of outcomes measured: berg balance
scale (BBS), time up and go test (TUG), chair
stand test (CST) and short falls efficacy inter-
national (SFES I) [28-34].
Measurements of outcome: All studies used
the outcome mentioned above to measure the
balance and fall risk was measured with the
Berg Balance scale (BBS), Time up and go test
(TUG), Chair stand test (CST) and Short falls
efficacy international (SFES I) [28-34].
Methodological quality level: Table 2 shows
how each study scored on the PEDro scale. The
mean score of the 7 studies was 5.71. four
studies were rated a 6 [29,30,33,34], one study
was given a 7 that represents “good” [32]. and
another study were given 4 and 5 respectively
that represents “fair” quality [28,31].

DISCUSSION

Kinaesthesia and  balance training have been
shown to have beneficial additive effects on
knee OA. They ought to be able to improve
the functional capabilities, isokinetic
muscular strength, proprioceptive sensibility,
and pain threshold in OA patients when used
in clinical settings [9].
Exercises that focus on balance have been
suggested as being essential for OA patients
to prevent falls. According to studies, balance
exercises delivered as at-home workout
routines seem to be useful in easing symptoms
and enhancing quality of life in people with
knee OA [12,18].
All studies included in this systematic review
met the eligibility criteria as specified and
similar baselines as reported, the random
allocation of participants, and the results of
between-group statistical comparisons were
also done for all studies except one [31] and
provided measures of variability for at least
one outcome. Expect two studies [30, 31]. Four
studies [28, 29, 32, 34] had blinded assessors,
and a concealed allocation was done for one
study [33]. None of the studies had blinded
participants or a blinded therapist. All the
included studies obtained at least one
outcome from more than 85% of the partici-
pants  initially allocated, except one study [28]
and three studies [30–32] that used an
intention-to-treat analysis.
When an elderly person has knee OA,
increased impairments in balance control may
come from a reduction in joint flexion/exten-
sion due to discomfort, deformity, or
muscular weakness as a result of deteriorat-
ing knee OA. People with knee OA has the
reduced ability to clear obstacles, issues with
centre of gravity transfer, and poor balance
recovery are the results of changes in gait
patterns and postural stability. While it has
been demonstrated that OA can affect one’s
ability to maintain balance and their walking
biomechanics [35]. The likelihood of falling was
found to be higher in people with knee
osteoarthritis [36].
In the first year following their diagnosis,
people with osteoarthritis of the hip or knee
are more likely to fall and/or break a bone [37].
Compared to healthy older persons, patients

The objective of the current systematic review
was to evaluate the quality and strength of
the evidence for various types of exercises for
older people with knee OA. To this end,
systematic approaches were employed to
search for and evaluate the studies that were
already accessible. The outcomes in this
review include the berg balance scale (BBS),
time up and go test (TUG), chair sand test (CST),
and short falls efficacy worldwide (SFES I). older
adults who exercise as part of the Otago
programme experience increased mobility and
balance and experience fewer falls. Further-
more, it demonstrates how it enhances older
persons’ functional abilities. [10].
The Otago exercise programme helps older
adults by enhancing their lower limb muscle
strength, dynamic and static balance ability,
gait stability, and posture control, all of which
are important for the older adult’s ability to
maintain their balance and prevent falls. OEP
is useful for reducing depression incidence and
harm caused by sedentary behaviour in older
adults, as well as for helping them overcome
their fear of falling [16].
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with severe knee osteoarthritis were more
likely to fall. Consequences of severe knee
osteoarthritis include pain, stiffness, physical
limitations, decreased muscular strength, a
patient’s quality of life being hampered, and
an increased risk of falling [38]. Fall risk is
increased in people with knee arthritis. Due
to knee discomfort, stiffness, restricted
mobility, impaired muscle strength, and lower
quality of life, patients are more likely to
fall [39].
According to general reports, people with knee
OA have weaker lower limb muscles than
healthy controls. Reduced hip muscle strength
has been highlighted in relation to knee OA
more frequently than strength impairments in
the quadriceps [40]. Patients with knee OA and
self-reported knee instability had a lower risk
of falling when their knees could extend and
flex fully [41].
Dynamic balance may be compromised by
increased muscle weakness, decreased knee
joint range of motion, altered postural
control, and poor proprioception, which are
all neuromuscular abnormalities documented
in persons with knee OA that in turn
increasing the danger of falling as a result. [42].
As a result of a potential decline in muscle
strength and joint position awareness, people
with knee OA frequently have increased
balance impairment [43].
One risk factor for falls in the population with
knee OA is poor balance control, particularly
when standing or moving [44]. In OA patients,
proprioceptive inaccuracy, knee instability, and
muscle weakness may all contribute to poor
postural control, and decreased postural
control may result in activity restrictions [45].
Affected proprioception, atrophy and muscu-
lar weakening, discomfort, stiffness, and
restrictions in daily activities and social
interaction are some of the clinical signs of
osteoarthritis [46].
Proprioception issues lead to a reduction in
balance control, also known as postural sta-
bility, which increases the chance of falling as
a result [47].
Otago exercise programme was used in three
studies included in this systematic review by

Mat S et al (2017), Mohan Ra RD et al (2021)
[29], and KANCHAN A. KATRE (2019) [30]; bal-
ance exercises were used in four studies by
Elsheikh MM et al (2020) [31], Jahanjoo F et al
(2019) [32], Pazit L al (2017) [33] and
Uzunkulaolu et al (2020) [34] The time
commitment for the Otago exercise programme
and balance exercises varied from 4 weeks to
6 months. The studies’ findings correspond to
the Berg Balance scale (BBS), Time up and
go test (TUG), Chair stand test (CST), and Short
falls efficacy international tests (SFES I)
[28-34].
According to Mat S et al’s 2017 research [28]
on modified OEP, older fallers with OA, gait,
and balance issues benefit from it by increas-
ing postural control, lowering FoF, and
without negatively affecting OA symptoms. The
reduction in falls was not statistically
different or showing any trend, though. There-
fore, a longer follow-up period is necessary to
determine if the gains in postural control seen
in people with OA who use the modified OEP
would result in a noticeably lower rate of
recurrent falls. The elderly population with
knee OA may therefore experience fewer
balance problems as a result of this.
Mohan Ra RD et al. (2021) [29] noticed a
significant improvement in BBS and TUG scores,
enhanced balance, and functional mobility in
OEP when compared to dual-task net step
exercises. The researchers found that, for
improving balance and functional mobility in
senior adults living in communities who have
knee OA, respectively, Otago exercises are
superior to Dual Task Net Step Exercises. The
Otago exercise may be more effective than dual
task net exercise in enhancing balance and
functional mobility in senior persons with knee
OA because it combines strength training and
balance training.
According to Kanchan A. Katre et al. (2019)
[30], significant improvements were found in
the OEP group’s (30-sec CST) and timed up-go
test. This study proved that among people with
bilateral knee osteoarthritis, the Otago exer-
cise programme outperformed a strength
training programme in terms of reducing the
risk of falling and enhancing lower limb
strength. One of the main issues with elderly
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Kinaesthesia, balance and agility (KBA) is a
form of proprioceptive training. This exercise
training is typically designed to improve
dynamic joint stability and neuromuscular
control using a series of physical activities that
challenge the individual’s neuromuscular
system to maintain balance and coordination
among knee OA population [47].
Combining balance exercises to conventional
exercises improves the functional ability of OA
knee patients more than the conventional
exercises alone. Based on the presented
findings, exercises which aimed to improve the
stability of the knee joint, through training of
the neuromuscular and proprioceptive
systems, attending to neutral alignment of the
knee, and muscle strengthening both are
necessary [50]. Balance and functionality in
knee OA patients can be significantly improved
by adopting a rehabilitation program with an
emphasis on balance exercises [47]. Despite
the increased risk of falling for individuals with
KOA and the benefit of balance training in older
adults, information is lacking about utilization
of this intervention as a component of physi-
cal therapy (PT) for this population [43].
Due to time constraints, there were certain
limitations to this review, including the lack of
a meta-analysis. There should be further
investigation into how different exercise
programmes affect fall prevention. The
outcomes used in this study are not
sufficiently comparable; adequate statistical
methods were not applied; and parametric
and non-parametric research were also not
readily available, which may have resulted in
an incomplete meta-analysis. Thus, we limited
our investigations. Given the dearth of
high-quality studies that have been conducted
on specific types of exercise’s effects on
improving balance and reducing the risk of falls
in elderly people with knee OA, the findings
of this systematic review should be viewed with
caution. In order to adequately demonstrate
the effects of various exercise programmes on
improving balance and fall prevention in eld-
erly populations with knee osteoarthritis, more
research with well-powered studies and a
large sample is required. However, this system-
atic review urges the need for more focused

persons who have knee OA is a loss of lower
limb strength. The Otago exercise programme
may help to increase lower limb strength while
also lowering the chance of falling.
Huei-Ling Chiu et al [48] have suggested that
administrating the OEP in a group setting in
>30-minute sessions may be the most
appropriate and effective exercise protocol for
improving balance. According to Elsheikh MM
et al. (2020) [31], combining a rehabilitation
programme for strength exercises with the
BSS-SD bio index stability system (which
includes balance exercises and stability train-
ing) has more positive effects on treating mild
to moderate knee OA than a rehabilitation
programme for strength exercises alone. For
elderly people with knee OA, balance exercises
must be combined with stability training to
improve postural stability and lower fall risk.
In 2019, Jahanjoo F. et al [32] found that
physical therapy and balance training together
reduced pain more effectively and enhanced
functional capacities. Therefore, balancing
training must be included in order to obtain
superior functional capacities.
High speed resistance training and high-speed
resistance training plus balancing group were
realistic and safe ways to increase physical
function and strength, according to Pazit L. al.
(2017) [33]. Future large-scale research trials
are necessary to explore the impact of
effective exercise on reducing falls in individu-
als with knee OA. Therefore, combining
balance training with resistance training helps
the senior population with knee OA improve
their physical function and strength.
Uzunkulaolu A and colleagues (2020) [34]
Age-related osteoarthritis patients can
improve their balance function with single-task
and dual-task training. Both of these balanc-
ing exercises improved balance performance
in elderly people with knee OA equally well.
Chao Xie and co. (2020: A systematic review
and meta-analysis) This study provides
high-quality evidence relating to the effects of
Otago exercise on falls and balance in patients
with OA, supporting the influence of
Otago exercise on falls and balance in OA
patients. [49].
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research on the use of exercises like the Otago
exercise programme and balance training not
only in improving balance and lowering fall risk
in elderly adults with knee OA but also in the
prevention of osteoarthritis progression,
enhancing lower limb muscle strength, and
improving functional capacities. It is also
advised that more study be done on the use
of exercise training in conjunction with other
types of therapy for older people with knee
OA who have poor balance and a higher risk
of falling.

The aim of this systematic review is to close
the knowledge gap between clinical practise
and research regarding the use of exercise
regimens like the Otago exercise programme
and balance training in the treatment of knee
OA patients who have poor balance and a
higher risk of falling. For people with knee OA
who have impaired balance and a higher risk
of falling, both exercises offer the optimal
intervention. Additionally, Otago exercise
helps older adults with knee OA maintain their
balance and reduces their chance of falling.
More high-quality randomised controlled
trials are clearly needed to establish strong
evidence, as evidence for the benefit of
exercise on knee OA in reducing fall risk
remains weak.

CONCLUSION

OA: Osteoarthritis;
OEP: Otago Exercise Program;
 TUG: Time up and go test;
BBS: Berg  balance scale, CST: chair sand test;
SFES I: short falls efficacy international,
BBS: Bio index balance system (BBS);
BT: Balance Training;
FSST: The Four Square Step Test;
WOMAC: Western Ontario and McMaster uni-
versities osteoarthritis index;
VAS: Visual Analogue Scale;
PRISMA: Preferred Reporting Items for System-
atic Reviews and Meta-analysis;
RCT: Randomized controlled trial;
PEDro: Physiotherapy Evidence Database.
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