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Background: Although effective community falls prevention programmes for the older

persons have been described, challenges remain in translating proven interventions

into daily practice. Aim: To evaluate the efficacy, feasibility and acceptability of a falls

prevention programme that can be integrated into daily activities in a group of

community-dwelling older adults with risk of falling. Method: A cohort study with

intervention and comparison groups was designed to evaluate a 36-week group-based

falls prevention exercise programme (FaME) in the community setting. Participants were

aged 60 years or older, had fallen in the past 12 months, had fear of falling with avoid-

ance of activities or had deficits in balance control. Primary outcomemeasures included

assessment of balance control and mobility; secondary outcome measures included

level of physical activity, assessment of fear of falling and health-related quality of life.

Results: There were 48 and 51 participants in the intervention and comparison groups,

respectively. Therewere improvements inmeasurements of balance, walking speed and

self-efficacy. The drop out rate was low (14.6% and 3.9% from the intervention and

comparison groups, respectively). Overall compliance in the intervention group was

79%. Factors that motivated continued participation include the regular and long-term

nature of the programme helping to reinforce their exercise habits, the simplicity of

movements and friendliness of the group. Conclusion: The FaME programme

improves balance, walking speed and reduces fear of falling. It could bewidely promoted

and integrated into regular health and social activities in community settings.

Key words: balance; community; falls prevention; self-efficacy; walking speed

Received 19 September 2012; revised 11 November 2013; accepted 29 December 2013;
first published online 30 January 2014

Introduction

Falls is one of the most common syndromes
among older people, affecting about one-third of
community-dwelling older people aged 65 and
above (Gillespie et al., 2009). Effective community
falls prevention programmes for the older persons
with good uptake are important for reducing
health-care system demands with population

ageing (WHO, 2008). Although multi-component
group exercises targeting on strength, balance,
flexibility and endurance have been shown to be
equally or even more effective compared with
more complicated multi-factorial targeted inter-
ventions among community-dwelling older people
with risk of falling (Baker et al., 2007; Sherrington
et al., 2008; Gillespie et al., 2009; Petridou et al.,
2009), challenges remain in translating proven
interventions into daily practice.
The first challenge is diffusing knowledge of

the best available evidence (Ganz et al., 2008).
ProFaNE (Prevention of Falls Network Europe),
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a collaborative project that links researchers, clin-
icians and members of the public across Europe
and worldwide to promote the best practice
through evidence development, represents such a
model (Skelton et al., 2004; Skelton and Todd,
2007). The second challenge concerns the extent to
which the proven interventions reach their target
population. For instance, a survey regarding
falls service in the United Kingdom revealed that
only 13% of falls prevention programmes in health
and social care settings included exercise classes
(Martin, 2009). It is shown that the proven effec-
tive intervention, exercise programme, did not
have an optimal coverage in the falls service.
Subsequent challenges concern the feasibility of
implementing proven interventions in appropriate
settings, acceptability of the interventions by
target participants and sustainability of the inter-
ventions (Robitaille and Gauvin, 2008). Recent
studies suggest that effective falls prevention pro-
grammes should be sustainable, enjoyable and
effective over the long term, and integration into
daily activities at home is important (Clemson
et al., 2012; Morris, 2012).
A previous study on the older Hong Kong

population showed that while exercise pro-
grammes may target lower limb weakness and
unsteady gait, identified as the two major predis-
posing factors for falls (Yeung et al., 2009), uptake
rate was low and the barriers to participation were
mainly because of low perceived needs for falls
prevention and concerns about transportation
among participants (Wong et al., 2011). To over-
come these barriers, exercise programmes for falls
prevention could be incorporated as part of the
daily activity programmes of community or social
care centres; adding diverse training components
to enhance health, enjoyment, mood and inde-
pendence rather than just emphasizing reducing
risk of falling (Yardley et al., 2006). Furthermore,
peer support and social network in such settings
may improve uptake and maintenance of such
exercises (McInnes and Askie, 2004). Current
existing community-based exercise programmes
for older people are short term, held on an on–off
basis and may not be evidence based in pro-
gramme design. We designed a falls prevention
programmes that can be integrated into daily
activities, is enjoyable and long lasting based
on the multi-factorial exercise protocol for falls
prevention (FaME) proposed by Skelton and

Dinan (Skelton and Dinan, 1999), and evaluated the
efficacy, feasibility and acceptability in a group of
community-dwelling older adults with risk of falling.

Method

A cohort study with intervention and comparison
groups was designed to evaluate the 36-week
group-based falls prevention exercise programme
in the community setting. For participants, inclu-
sion criteria were: aged 60 years or older; living in
the community; able to walk without aids/with
stick or quadripod; met any one of the following
criteria – had at least one fall in last 12 months,
had fear of falling with avoidance of activities or
had deficits in balance control (time-up-and-go
test >12 s, or Berg Balance Scale–Short Form
score⩽ 20). Exclusion criteria were: (i) limitation
in mobility requiring manual assistance in walking
and transfer (eg, as a result of previous stroke and
fracture); (ii) hearing and vision impairments
affecting communication; and (iii) cognitive impair-
ment (Chinese Mini Mental State Examination
score<19).
Potential subjects for the intervention group

were recruited from advertisements placed in
public places in the community, from a church
group, from hospital wards and outpatients and
from public carnivals for the elderly. Subjects for
the comparison group were recruited from two
elderly centres. Members of the two centres who
underwent the screening tests and met the criteria
were invited to join the study as comparison group
participants.

Intervention and comparison group
programmes

Forty-eight participants enrolled in the inter-
vention group and attended a 36-week FAME,
based on the multi-factorial exercise protocol for
falls prevention by Skelton and Dinan (Skelton
and Dinan, 1999). The programme was held in an
integrated primary health and social care centre
located in a public housing estate. Seven partici-
pants dropped out before completing the pro-
gramme (Figure 1). The programme was run in
groups of six participants for one hour per session,
one session per week, and led by one to two exer-
cises instructors. The sessions consisted of warm-up,
muscle strengthening, functional mobility training,
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gait training, balance control and cool-down
exercises. The 36-week exercise programme was
divided into three phases:

1. Skilling up (week 1–12) – focused on adaptation
of exercise technique and safety issues, adaptation
of muscular function, practicing get-up-from-floor
technique, improving upper and lower limb
strength, and gait training.

2. Training gain I (week 13–24) – progressive
training in muscle strength, functional floor
work, dynamic balance in free standing position,
eye–hand and foot coordination and walking
function. Involved multi-task performance during
balance and walking training.

3. Training gain II and maintenance (week 25–36) –
further improved muscle strength and consoli-
dated the progress, balance and walking function.
Challenged visual, somatosensory and vestibular
mechanism of balance during balance and walk-
ing training. Reviewed the exercises learned in
the programme.

In addition, simple home exercises were taught at
the beginning of each phase and revised halfway

through each phase. Home exercise log books
were distributed to participants to record their
practice of home exercise.

Furthermore, participants were asked to set
goals related to their exercise practice, physical
functioning and performance in falls prevention at
the beginning of the second phase. The goals were
set based on the discussion and mutual agreement
between participants and exercise instructors,
according to the present physical condition and the
desired achievement. The goals might be revised at
the end of the second phase, and the problems that
hinder participants to achieve their own goals were
solved with the guidance of exercise instructors.
The goals and the level of achievement were
recorded and assessed using Goal Attainment
Scaling (GAS), which was developed by Kiresuk
et al. (1994).

For the comparison group, 51 participants were
enrolled and they continued their usual activities
in the community for 36 weeks. Two of them
dropped out before the end of the study period
(Figure 2). They were allowed to join any activity
in the elderly centres within the study period.

Screening
N=78 (100%)

Eligible
N=57 (73%)

Not eligible
N=21 (27%)

Joined the study
N=48 (62%)

Not joined the
study N=9 (11%)

Cognitive impairment/dementia – 4
No fall/fear & too fit – 17 

Transportation problem/no companion – 4
Family affairs – 2
Already joined another exercise programme – 1
Health deteriorated during waiting period  – 2     

Characteristics of subjects:  

Fall in past one year – 27 

Fear of fall + avoidance of activities – 19 

Failed in TUGT*/BBS-SF+ – 31

Dropout
N=7   

Deteriorated health conditions – 3
Low back pain – 2
Severe knee pain+transportation problem – 1
Severe knee pain+awaiting total knee replacement –  1

*TGUT: Time-up-and-go test
+BBS-SF: Berg Balance Scale-Short Form 

Figure 1 Flow of intervention group.
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At the end of the study period, they were invited
to join an eight-session fall prevention exercise
programme if they wished.

Evaluation
Participants in both intervention and compar-

ison groups were assessed at baseline, 12, 24 and
36 weeks. Screening tests included Chinese Mini
Mental State Examination (CMMSE; Chiu et al.,
1994), fear of falling (one question being asked:
Are you afraid of falling?), avoidance of activities
(one question being asked: Do you avoid certain
activities because you are afraid of falling?), Berg
Balance Scale-Short Form (BBS-SF; Chou et al.,
2006), Time-up-and-go test (TUGT; Podsiadlo
and Richardson, 1991) and falls history in the last
one year. At baseline, information was collected
regarding age, gender, past medical history, medi-
cations, fall history and exercise habit. Primary
outcome measures included assessment of balance
control and mobility by TUGT, Berg Balance
Scale (BBS; Berg et al., 1989) and six-min walking
test (6MWT; Guyatt et al., 1985). Secondary out-
come measures included Physical Activity Scale
for the Elderly (PASE) for measuring level of

physical activity (Washburn et al., 1993); Fall Efficacy
Scale-International (FES-I) for assessing fear of fall-
ing (Yardley et al., 2005); and health-related quality
of life assessed using the SF-12 (physical component
summary score PCS and mental component sum-
mary score MCS; Ware et al., 1996). Although not
included as an outcomemeasure, falls were recorded
prospectively in terms of total number, number
requiring medical attention, number of fallers and
number of recurrent fallers. For the intervention
group, falls were recorded by directly asking
participants during each exercise session. For the
comparison group, fall calendars were distributed
to individual participants to record their falls and
checked by telephone every two weeks.

Assessments were carried out at baseline, 12, 24
and 36 weeks, by a team of research staff trained
on a standardized approach for completing the
questionnaires and conducting the various tests.
The exercise instructors were excluded from the
assessment team when conducting assessments
for the intervention groups led by them to minimize
bias. Intervention group participants were also
invited to give their feedback, comments and
suggestions to the programme staff.

Screening
N=98 (100%)

Eligible
N=56 (57%)

Not eligible
N=42 (43%)

Joined the study
N=51 (52%)

Not joined the
study N=5 (5%)

Cognitive impairment/dementia – 5
No fall/fear & too fit – 37 

Busy with other stuff – 1
Need to take care of grandchildren – 1
Would go to overseas for few months – 1
Not interested to join the study – 2        

Characteristics of subjects:  

Fall in past one year – 24 

Fear of fall + avoidance of activities  – 25

Failed in TUGT*/BBS-SF+ – 35

Dropout
N=2

Deteriorated health & admitted to old age home – 1
 Severe knee pain – 1  

*TGUT: Time-up-and-go test 
+BBS-SF: Berg Balance Scale-Short Form  

Figure 2 Flow of comparison group.

A community-based FaME improves balance, walking speed and reduced fear of falling 141

Primary Health Care Research & Development 2015; 16: 138–146

https://doi.org/10.1017/S1463423614000024 Published online by Cambridge University Press

https://doi.org/10.1017/S1463423614000024


Sample size
On the basis of findings from a pilot study,

where the effect sizes of various outcomes ranged
from 0.70 to 1.47, 33 participants were needed in
each intervention and comparison groups to detect
significant difference based on an α of 5% (two-
sided) and a power of 80%. Taking a dropout
rate of 20% (which occurred in the pilot study)
into account, a minimum of 42 participants was
required for each group.

Statistical analysis
Demographics and scores of outcome measures

at baseline were compared using the χ2-test for
categorical variables or unpaired Student’s t-test
for continuous variables. Repeated measure of
analysis of variance (RANOVA) was used to
compare the change of outcome measures
between the intervention and comparison groups
over time. Repeated measure of analysis of
covariance (RANCOVA) was used to compare
the change of outcome measures between the
intervention and comparison groups over time
controlled for covariates at baseline. Mann–
WhitneyU test was used to compare the difference
between the intervention and comparison groups
in the number of falls and number of falls requiring
medical attention within the study period. χ2-test
was used to examine significant difference between
the intervention and comparison groups in the
number of fallers and recurrent fallers within the
study period. Significant difference was accepted
at P<0.05 for all analyses. All analyses were
performed using SPSS version 16.0 for Windows
(SPSS Inc. Chicago, IL, USA).

Results

Seven of the 48 participants (14.6%) from the inter-
vention group and two of the 51 participants (3.9%)
from the comparison group dropped out of the
study. The overall attendance rate for those
intervention group participants who completed the
exercise programme was 79.0%. Baseline char-
acteristics were similar between the intervention and
comparison groups (Table 1), with the exception of a
higher percentage of participants performing
stretching and mobilizing exercise (P<0.001), a
higher amount of exercise (P = 0.005) and a lower
CMMSE score (P = 0.007) in the comparison

compared with the intervention group. These three
variables were included as covariates when com-
paring the change of outcome measures between
groups over time.
Table 2 shows the primary (TUGT, BBS and

6MWT) and secondary (PASE, FES-I, SF-12 PCS
and SF-12 MCS) outcome measures for both
groups at different time points. Repeated measures
ANOVA revealed a significant time effect and a
significant group effect (by using the interaction
term) for all the primary outcome measures from
baseline to 36 weeks (Table 2). The intervention
group had significantly better performances in
TUGT, BBS and 6MWT than the comparison
group over 36 weeks. Pairwise comparisons indi-
cated that the results of TUGT, BBS and 6MWT at
baseline were significantly different from those
results at 12, 24 and 36 weeks for the intervention
group. After controlling for covariates (age, sex,
participation in stretching and mobilizing exercise,
exercise time per week and CMMSE score), sig-
nificant differences were found for BBS (P = 0.001)
and 6MWT (P = 0.001) but not TUGT between the
groups over time.
Repeated measures ANOVA revealed a sig-

nificant time effect and a significant group effect
(by using the interaction term) for PASE, FES-I
and SF-12 MCS from baseline to 36 weeks
(Table 2). For PASE, the intervention group had
significantly higher levels of physical activity than
the comparison group over 36 weeks, and pairwise
comparisons indicated that the result of PASE at
baseline was significantly different from those
results at 12 and 24 weeks for the intervention
group. For FES-I, the intervention group had
less fear of falling than the comparison group over
36 weeks and pairwise comparisons indicated
that the result of FES-I at baseline was significantly
different from those results at 24 and 36 weeks
for the intervention group. Among the secondary
outcome measures, significant difference was
only found in FES-I (P = 0.013) between the
groups over time after controlling for covariates
(age, sex, participation in stretching andmobilizing
exercise, exercise time per week and CMMSE
score).
There was no significant difference between the

groups in the number of falls (18/41 versus 20/49),
the number of falls requiring medical attention
during the study period (3/41 versus 6/49), the
percentage of fallers (27% versus 31%) and the
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number of recurrent fallers (17% versus 20%)
between the intervention and comparison groups.
However, the numbers were too small and the
study was not powered to address falls as a primary
outcome measure.
Feedback was collected from the intervention

group participants regarding their views towards
the key elements that motivated their participa-
tion. These include increased tolerance for doing
housework and improved walking stability, the
regular and long-term nature of the programme,
which helped to reinforce their exercise habits and
integrate the home exercise in their daily routine,
the manageable level of difficulty for the pro-
gramme allowing them to master the different
levels of exercise progressively, the simplicity of
movements (compared with Tai Chi), and the
comfortable and friendly environment with a
group of peers, which enhanced their motivation.

Discussion

This programme achieved improvement in bal-
ance, exercise tolerance and falls self-efficacy, had
a low dropout rate, high attendance rate and
favourable participant feedback. The study sug-
gests that it may be a suitable programme
for community-dwelling older adults with risk of
falling to be integrated into local community
activities. The high adherence rate of 85% over a
period of 36 weeks is comparable to the average
adherence rate (∼70%) at 12 months for walking
and class-based exercise interventions targeted
at falls prevention found in a review (Nyman
and Victor, 2012). The ‘group’ nature of the
programme fostering a sense of belonging and
promoting peer support among the participants
may contribute to the high adherence rate (Skelton,
2001).

Table 1 Demographics and outcome measures at baseline

Demographics Intervention
group (n = 48)

Comparison
group (n = 51)

P-value

Age 73.94 (8.00) 76.80 (8.02) 0.078
% Female 72.9% 88.2% 0.053
Total number of diseases 2.25 (1.38) 2.31 (1.21) 0.807
Total number of medications 1.92 (2.06) 2.45 (2.22) 0.218
% Having regular exercise 72.9% 90.2% 0.083
% Doing stretching and mobilizing exercise 54.2% 90.2% <0.001
% Doing strengthening exercise 12.5% 5.9% 0.252
% Doing aerobic exercise 64.6% 70.6% 0.523
% Doing balance exercise 25.0% 39.2% 0.131
Exercise time per week (min) 280.57 (276.47) 468.49 (364.69) 0.005
% With previous fracture 12.5% 13.7% 0.857
% Faller in the last year 52.1% 49.0% 0.761
Number of falls in the last year 0.90 (1.63) 0.59 (0.67) 0.217
% Fall-related medical attention in the last year 27.1% 27.5% 0.967
% Fall-related A&E visit in the last year 25.0% 11.8% 0.088
% Fall-related admission in the last year 6.3% 3.9% 0.597
LOS for fall-related admission in the last year (days) 0.23 (0.93) 0.69 (4.25) 0.467
% Fall-related soft-tissue injury in the last year 37.5% 37.3% 0.980
% Fall-related fracture in the last year 2.1% 7.8% 0.191
CMMSE 27.67 (2.45) 26.16 (2.96) 0.007
TUGT (s) 12.15 (2.95) 13.65 (5.71) 0.101
BBS 50.67 (4.09) 50.45 (4.58) 0.806
6MWT (m) 391.21 (74.65) 365.28 (101.48) 0.154
PASE 82.72 (28.35) 79.34 (36.57) 0.610
FES-I 29.56 (8.82) 29.10 (11.11) 0.819
SF-12 PCS 41.50 (9.42) 41.23 (10.99) 0.895
SF-12 MCS 50.30 (10.17) 50.74 (12.15) 0.845

CMMSE = Chinese Mini Mental State Examination; TUGT = Time-up-and-go test; BBS = Berg Balance Scale; 6MWT =
six-min walking test; PASE = Physical Activity Scale for the Elderly; FES-I = Fall Efficacy Scale-International; PCS =
physical component summary score; MCS = mental component summary score.
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Although the intervention group had improved
primary outcomes, no difference in the number of
falls was observed. Various factors may explain this
finding: the study was not powered to detect a dif-
ference in falls rate between the groups; some of the
subjects were not fallers before joining this study –

they were only afraid of falling; the exercise pro-
gramme did not address some of the known risk
factors for falls such as medical or environmental-
related risk factors, or engagement in risky beha-
viours; accuracy of falls ascertainment may differ
between the groups as the control group subjects
were contacted via phone once every two weeks
to check whether any fall has occurred and those
telephone contacts may serve as an intervention
itself to increase their awareness in falls prevention.
The challenge ahead concerns a wider imple-

mentation of the programme in the local community
settings such as elderly centres, primary care centres
and community centres in various local districts.
Understanding potential barriers to adoption and
proposing ways to minimize those barriers are
important steps before successful implementation.
These may include the requirement that only
specified disciplines can lead these exercise groups.
Our study showed that it is possible for the staff to be
trained by a health-care professional to follow pro-
tocol: two of the exercise instructors in the present
study received coaching from an allied health pro-
fessional. Another barrier is a common misconcep-
tion that effective programmes require expensive
equipment, whereas our programme used only low-
cost items such as therabands (elastic resistance
bands), steps, fit-balls and mats. There are also
concerns that participants may have injuries while
performing the exercises. Use of hip protectors
during exercise may be a useful way to reduce the
risk of fractures and improve confidence for both
participants and instructors (Skelton and Dinan,
1999; Skelton and Todd, 2004).
There are some limitations in the present study.

Recruitment for the intervention and comparison
groups were from different community sources.
We avoided recruiting participants for intervention
and comparison groups from the same centres,
because of the possibility of ‘contamination’. For
the comparison group recruited from two centres,
the activity programmes for these centres vary,
and there was little physical activity for one
of these centres. The other centre encouraged
members to do stretching andmobilizing exercises.T
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For participants of the FaME programme, 20 of
these also participated in social centre and church
group health-oriented activities. However, we did
not record this information in detail. Factors other
than existing exercise programmes may also con-
tribute to the baseline differences and outcomes
between the intervention and comparison group.
It is possible that there could be less room for
improvement in the comparison group if their
baseline functioning is higher. As for randomized
controlled trials, baseline differences may still
occur between the two groups, and adjustment for
baseline values that are different would be an
accepted analytical method, and we have attemp-
ted to do the same in the statistical analysis. There
may be recall bias in retrospective reporting of
falls. Despite these limitations, the study identified
certain features of exercise programmes that may
be prerequisites for incorporation into regular
community activities that have both health and
social benefits, which should not be overlooked as
they may help promote participation and sustain
long-term adherence (Skelton, 2001; Schneider
et al., 2003). The findings also suggest that the
FaME programme appears to be feasible and
acceptable for the community-dwelling older
adults with the risk of falling, and could be widely
promoted and integrated into regular health and
social activities in community settings.
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