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A B S T R A C T

Objective: This study aims to assess the effect of a nurse-led rehabilitation programme (the

ProBalance Programme) on balance and fall risk of community-dwelling older people from

Madeira Island, Portugal.

Design: Single-blind, randomised controlled trial.

Setting: University laboratory.

Participants: Community-dwelling older people, aged 65–85, with balance impair-

ments. Participants were randomly allocated to an intervention group (IG; n = 27) or a

wait-list control group (CG; n = 25).

Intervention: A rehabilitation nursing programme included gait, balance, functional

training, strengthening, flexibility, and 3D training. One trained rehabilitation nurse

administered the group-based intervention over a period of 12 weeks (90 min sessions,

2 days per week). A wait-list control group was instructed to maintain their usual activities

during the same time period.

Outcome: Balance was assessed using the Fullerton Advanced Balance (FAB) scale. The time

points for assessment were at zero (pre-test), 12 (post-test), and 24 weeks (follow up).

Results: Changes in the mean (SD) FAB scale scores immediately following the 12-week

intervention were 5.15 (2.81) for the IG and �1.45 (2.80) for the CG. At follow-up, the mean

(SD) change scores were �1.88 (1.84) and 0.75 (2.99) for the IG and CG, respectively. The

results of a mixed between-within subjects analysis of variance, controlling for physical

activity levels at baseline, revealed a significant interaction between group and time (F (2,

42) = 27.89, p < 0.001, Partial Eta Squared = 0.57) and a main effect for time (F (2,

43) = 3.76, p = 0.03, Partial Eta Squared = 0.15), with both groups showing changes in the

mean FAB scale scores across the three time periods. A significant main effect comparing
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What is already known about the topic?

� Research has shown that some types of exercise are
moderately effective in improving clinical balance of
older adults, immediately following an intervention.
� Conflicting evidence still exists as to the type of exercise

and conditions under which interventions are effective.

What this paper adds

� This original research article describes a positive effect of
a rehabilitation nursing intervention in improving the
multiple dimensions of balance in older adults with
balance impairments.

1. Background

One of the strongest modifiable risk factors associated
with increased fall risk is balance impairment (Deandrea
et al., 2010; Rubenstein and Josephson, 2002; Tinetti and
Kumar, 2010). Impaired balance is also an important
independent predictor of the transition in status from non-
faller to faller (Muir et al., 2010). Because of this
association between balance impairments and increased
risk of falling in older people, the effect of exercise
interventions on balance, and specifically the effect of
community-based group-structured exercise programmes,
have been extensively studied over the past 20–25 years
(Rose, 2008). Currently, there is scientific evidence that
some types of exercise, including gait, balance, co-
ordination and functional tasks, strengthening exercise,
3D exercise and multiple exercise types, are moderately
effective in improving clinical balance outcomes (Cadore
et al., 2013; Howe et al., 2011). In particular, theory-driven
rehabilitation programmes targeting important intrinsic
risk factors associated with increased fall risk, such as
balance and gait impairments and muscle weakness, have
proven to be effective in reducing fall risk and improving
balance among older people (Rose, 2011; Westlake and
Culham, 2007).

However, there are still uncertainties related to specific
characteristics of the participants targeted (i.e., balance
levels at baseline), and the type, the dosage, the settings and
the supervision needed during the intervention (Howe et al.,
2011). Therefore, further research is needed on this topic.

From a rehabilitation nursing perspective, early identi-
fication of age-related changes and risk factors for falls,
such as balance impairments, and the delivery of targeted
training are essential to prevent older adults from

progressing to more severe impairments or experiencing
a serious fall. Therefore, the present research aims to
provide evidence on the effect of a theory-driven group-
based exercise intervention (the ProBalance Programme)
in a group of community-dwelling older people with
balance impairments from Madeira Island, Portugal.

2. Methods

2.1. Study design

A randomised controlled trial (RCT) was conducted to
assess the effect of the ProBalance Programme on balance
of community-dwelling older people with balance im-
pairment from Madeira Island, Portugal. This RCT was
prospectively registered in the Australian New Zealand
Clinical Trials Registry Platform and the clinical trial
registration number was ACTRN12612000301864.

2.2. Participants

The sample consisted of 177 community-dwelling men
and women aged 65–85 years old. Participants were
recruited from Madeira Island, Portugal, by advertising in a
regional newspaper, posters, flyers with written informa-
tion, social networks, and through presentations by the
main researcher in religious communities and social
institutions in the city.

For participation, all volunteers were assessed for
eligibility criteria in the project’s laboratory in the
University, by a trained group of assessors (six Registered
Nurses and an expert in the field of Gerokinesiology, who
coordinated the group). Key inclusion criteria were: (1) to
be community-dwelling and aged 65–85 years; (2) to
present balance impairments compatible with scoring
26 to 30/40 in the Fullerton Advanced Balance (FAB) scale
or scoring 20 to 25/40 in the FAB scale, if not reporting falls
in the past year; and (3) to be able to walk independently.
Exclusion criteria included: (1) cognitive impairment
(assessed by the Mini Mental State Test), and (2) any
significant co-morbidities that would preclude participa-
tion, such as acute illnesses, progressive neurological
diseases, stroke, and other unstable chronic conditions.

The optimal sample size calculation was based on
results of previous research and the results of an earlier
pilot study (4-week duration Mini-RCT), using G*Power3
(Faul et al., 2007). A priori, repeated-measures ANOVA
indicated that a total sample size of 48 was needed to
achieve 95% power to detect an interaction effect size of

the two groups (F (1, 43) = 21.90, p < 0.001, Partial Eta Squared = 0.34) confirmed a clear

positive effect of the intervention when compared to the control.

Conclusion: This study demonstrated that the rehabilitation nursing programme was

effective in improving balance and reducing fall risk in a group of older people with balance

impairment, immediately after the intervention. A decline in balance was observed for the

IG after a period of no intervention.

Clinical Trial Registration Number: ACTRN12612000301864.

� 2015 Elsevier Ltd. All rights reserved.
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5 at the 0.05 level of significance. Although an attrition
 of zero was found in our pilot study, a potential 8%
ition rate was considered for the main RCT and a total
2 participants were targeted in this study.

A simple randomisation process was used to allocate
 eligible participants to one of the two groups, defined
he Intervention Group (IG) or the Control Group (CG).

bers were randomly selected to form group 1 and
up 2, using a random number generator software.
sters (of two participants) were only used in the
domisation for couples and relatives, in order to
vent contamination. Blinding was used in the genera-

 of the allocation sequence and in the assignment of the
ticipants to one of the two groups. These tasks were
ried out by an independent person.
Ethical approval of the ProBalance Project was granted
the Ethics Committee of the Health Service of the
onomous Region of Madeira. Informed consent was
vided by all participants during the enrollment phase,
ore any assessment. Written and verbal information
ut the study was given to all volunteers. All data
ection and management procedures took into account

 participants’ right to privacy and confidentiality. The
rvention was delivered to the CG after the end of the
l.

 ProBalance intervention

ProBalance is a rehabilitation-nursing programme that
ludes multiple exercise types (e.g., balance, co-ordina-

 and functional tasks training, gait training, strength-
ng and flexibility exercises, and 3D training).
Inspired by the FallProof Balance and Mobility Pro-
mme (Rose, 2010), the ProBalance is a theory-driven
gramme, adopting a multidimensional approach to
ance and mobility in independent-living older people
h balance impairments. It is based on a comprehensive
roach the systems that contribute to balance and it
ets intrinsic risk factors associated with increased fall
, such as balance and gait impairments and muscle

akness (Rose, 2011).
The group-based intervention was administered by a
abilitation nurse, who was responsible for delivering
exercise sessions, giving instructions on each exer-
, controlling the number of repetitions and the
ation of the exercise, as well as, controlling the
ient’s reaction to the training. The rehabilitation
se was a registered clinical nurse specialist with
ertise in the field of rehabilitation. Besides clinical
erience, specific training on balance-related assess-
nt and targeted intervention was accomplished by

 nurse prior to the study. In the exercise sessions,
re were other members of the intervention team
ined university students) that assisted in the exercise
paration and supervised the older people during
rcise performance (1:1 ratio).
A total of 24 sessions was delivered over 12-consecutive
eks (i.e., 90-min duration, 2 days per week) between
il and July 2012. This option was based on the results of
vious research (Howe et al., 2011). Intensity of exercise
s low to moderate and the Borg Rating Scale (Borg,

1982) was used to monitor perceived exertion. The setting
was the project’s laboratory at the University.

In the intervention protocol, each exercise session
included six key exercise components: (1) multisensory
training; addressing the visual, the somatosensory, and the
vestibular system; (2) centre of gravity control training; (3)
proactive and reactive postural strategy training; (4) gait
pattern enhancement and variation training; (5) strength-
ening and endurance exercise; and (6) flexibility training.
Further explanation on the rationale for this type of
exercise intervention and a detailed description on the
exercises have been described elsewhere (Rose, 2010).
Materials such as sunglasses, aiming games (i.e., mini-
basketball set, velcro target with balls, soft baseball set),
tape and floor marks, bean bags and parachute, light tray
with plastic glasses, large print material (with familiar
images), chairs, wooden benches (10 cm height), foam pads,
air pads, resistance bands, weighted balls, balloons and non-
weighted balls (10 cm diameter) were used in the training.
In relation to pads, bands and weighted balls, progressions
were done from more stable, less resistant or less heavy to
less stable, more resistant or heavier materials.

Aiming to enhance adherence of the participants, two
45-min educational sessions were delivered at the begin-
ning and in the middle of the intervention period. These
sessions did not occur in the same day as the exercise
sessions. This educational element addressed general
aspects of fall prevention (risk factors and consequences
of falls in older people and the importance of motivation
and adherence to fall-prevention interventions).

The feasibility of the intervention protocol was
previously verified in the pilot study.

Since the CG was a wait-list CG, participants in this
group maintained their usual activities during the
intervention period, and did not participate in any specific
balance training (as assessed at baseline and monitored by
questionnaire in each assessment).

2.4. Outcome measures

The primary outcome in this study was balance,
assessed using the Fullerton Advanced Balance (FAB) scale,
a balance assessment tool that is designed to be used when
assessing the functional balance of independent older
people residing in the community. Preliminary results of
the psychometric evaluation of this scale’s content, its
convergent validity, test–retest, and intra- and inter-rater
reliability, and also internal consistency were first
published in 2006 (Rose et al., 2006). The content validity
was based on results from a review of literature, an expert
panel examination and feedback, and pilot-testing of the
original scale with 15 healthy older participants. Although
it was developed to assess higher functioning older people,
convergent validity was obtained by comparing results
with the Berg Balance Scale (BBS) assessment in 31 parti-
cipants. The results of the Spearman rank correlation
analysis indicated a significant (p = 0.01) and moderate
correlation of 0.75 between the scores of both scales. The
test–retest reliability coefficient for the FAB scale was 0.96,
the inter-rater reliability coefficients for the total score
ranged from 0.94 to 0.97, while the intra-rater reliability
ease cite this article in press as: Gouveia, B.R., et al., An evaluation of a nurse-led rehabilitation programme (the
oBalance Programme) to improve balance and reduce fall risk of community-dwelling older people: A randomised
ntrolled trial. Int. J. Nurs. Stud. (2015), http://dx.doi.org/10.1016/j.ijnurstu.2015.12.004
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ranged from 0.97 to 1.00. The homogeneity coefficients (H)
were 0.75 for all test items. A Rash analysis of the scale was
also conducted by Klein et al. (2010) in a sample of
480 community-dwelling participants, aged 60 years and
older, who were able to ambulate independently. The
reliability of the scale to separate persons was 0.81 out of
1.00 and the reliability of the scale to separate items in
terms of their difficulty was 0.99 out of 1.00. A Cronbach’s
alpha value of 0.81 was established for the total FAB scale
score, confirming its good internal consistency (Klein et al.,
2010).

This is a performance-based measure that comprehen-
sively addresses the multiple dimensions of balance,
through static and dynamic balance activities performed
in different sensory environments, and is considered to be
useful for screening and identifying subtle changes in
balance abilities, that act as precursor to an increased
probability of falling (Hernandez and Rose, 2008). This
balance assessment can be conducted in a relatively small
area and its administration requires approximately 10–
12 min. The scale is comprised of 10 individual test items:
(Item 1) standing with feet together and eyes closed; (Item
2) reaching forward to retrieve an object; (Item 3) turning
in a circle; (Item 4) stepping up and over a bench; (Item 5)
tandem walking; (Item 6) standing on one leg; (Item 7)
standing on foam with eyes closed; (Item 8) jumping for
distance; (Item 9) walking with head turns; and (Item 10)
recovering from an unexpected loss of balance. Perfor-
mance on each of the individual test items is scored using a
5-point ordinal scale (0–4), with a maximum score of
40 points possible, representing an optimal balance
performance. Lower scores mean lower balance perfor-
mance and higher probability for falling (Hernandez and
Rose, 2008; Rose et al., 2006).

The sensitivity and specificity of the FAB scale to predict
the faller status (defined as persons with a history of two or
more falls in the previous 12 months) has also been
established by Hernandez and Rose (2008). The cut-off
score of 25 out of 40 on the FAB scale produced the highest
sensitivity (74.6%) and specificity (52.6%) in predicting the
recurrent faller status, allowing to draw the conclusion
that an older adult who scores 25 or lower on the FAB scale
is considered to be at heightened risk for falling and in need
of immediate intervention. Moreover, the probability of
falling increased by 8% with each 1-point decrease in the
FAB scale.

Mean scores and mean change scores for the main
outcome were analyzed in this research.

The time points for assessment were at zero (pre-test), 12
(post-test), and 24 weeks (follow up). Participants were
assessed by an independent assessor who was blinded to
group assignment. Prior to this RCT, the test–retest
reliability in the assessment of the outcome measure was
established in the pilot study (12 participants, 2 assessments
within a 1-week interval). Intra-class correlation coefficient
(R) was 0.885 for the mean FAB scale score.

2.5. Baseline assessments

In this study, baseline characteristics were assessed,
namely: (1) demographic characteristics (gender, age,

education); (2) clinical characteristics (number of falls and
number of medications); (3) cognition [Mini-Mental State
Test (Folstein et al., 1975; Portuguese version by Guerreiro
et al., 1994)]; (4) balance [FAB scale (Rose et al., 2006)]; (5)
gait velocity, derived from the 30-foot walk test (Rose,
2010); (6) fear of falling [Falls Efficacy Scale (Tinetti et al.,
1990; Portuguese version by Melo, 2011)]; (7) functional
fitness components [chair stand and arm curl, sit and
reach, and 6-minute walk tests (Rikli and Jones, 2001)]; (8)
physical activity level [Modified Baecke questionnaire
(Voorrips et al., 1991; Portuguese version by Azevedo,
2009)]; (9) health-related quality of life (HRQL) [SF36
(Ware and Sherbourne, 1992; Portuguese version by
Ribeiro, 2005)]. In addition to validating all assessment
protocols in the pilot study, the test–retest reliability of all
measures was also verified. Intra-class correlation coeffi-
cients (R) ranged between 0.689 and 0.987.

2.6. Statistical analysis

Statistical analyses included descriptive statistics and a
mixed-ANOVA (between groups within subjects). This
mixed between-within subjects analysis of variance was
conducted to assess the impact of the intervention/control
on participants’ total scores on the FAB Scale, and across
the three time periods (pre-test, post-test and 12-week
follow-up). Physical activity at baseline was included as
covariate in the model, due to its confounding part. Data
analysis assumptions were verified. The level of confidence
was set at 95%. Data were analyzed using the IBM SPSS
statistics 20 computer package (IBM Corp. Released, 2011).

A per protocol analysis was conducted.

3. Results

Advertisements started in January 2012. Recruitment
started in March 2012 and was completed in April 2012. A
total of 177 older adults were assessed for potential
enrollment. Of these, only 52 older adults were eligible
and randomly allocated to the IG (n = 27) or to the wait-list
control group (CG), who maintained their usual activities
(n = 25). A total of 46 participants completed the study (IG;
n = 26; CG; n = 20). The intervention protocol was fully
applied during the course of the study, as planned.
Adherence for the participants who completed the study,
assessed by the proportion of sessions attended, was 100%.
No adverse events (i.e., falls) or side effects were associated
with the exercise intervention or the assessments. However,
other events led to attrition, as described in Fig. 1.

Through a simple randomisation process, two groups
with similar characteristics were formed. Participants’
characteristics at baseline are summarised in Table 1.

3.1. Effect of the intervention

Descriptive statistics for mean FAB Scale scores at
baseline and immediately following the intervention are
presented in Table 2. After 12 weeks (post-test), the change
scores in the mean FAB scale were 5.15 points for the IG
and �1.45 points for the CG, reaching statistical signifi-
cance. Considering the predictive properties of the FAB
Please cite this article in press as: Gouveia, B.R., et al., An evaluation of a nurse-led rehabilitation programme (the
ProBalance Programme) to improve balance and reduce fall risk of community-dwelling older people: A randomised
controlled trial. Int. J. Nurs. Stud. (2015), http://dx.doi.org/10.1016/j.ijnurstu.2015.12.004
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le described by Hernandez and Rose (2008), who report
t the probability of falling increased by 8% with each 1-
nt decrease in the FAB scale; the change score after the
week intervention for the CG could be associated with
increase in the probability of falling.
All participants were assessed again 12 weeks after the

pletion of the intervention (detraining period). De-
ptive results related to the follow up are presented in
le 3. The mean FAB scale change scores were �1.88 and

5 points, for IG and CG, respectively. In both, CG and IG,
nges reached statistical significance. Again, the mean
nge score in the IG could represent an increase in the
bability of falling.

 Effect size estimates

A mixed between-within subjects analysis of variance
s conducted to assess the impact of the intervention/
trol on participants’ scores on the FAB scale, across the

ee time periods (pre-test, post-test, and 12-week follow-
, controlling for physical activity level at baseline.
This analysis revealed a significant interaction effect
ilk’s Lambda = 0.43, F (2, 42) = 28.89, p < 0.001, Partial
 Squared = 0.57). There was also a statistically significant

main effect for time (Wilk’s Lambda = 0.85, F (2, 42) = 3.76,
p = 0.03, Partial Eta Squared = 0.15), with both groups
showing changes in the mean FAB scale scores across the
three time periods. However, there was a significant main
effect for group (F (1, 43) = 21.90, p < 0.001, Partial Eta
Squared = 0.34), showing that the IG revealed a significant
improvement in balance performance when compared to
the CG. In addition, according to the guidelines proposed by
Cohen (1988), the results demonstrated a very large effect
size (Partial Eta Squared = 0.34). The interpretation of the
effects identified is supported by the graphic representation
of the results for the mean FAB scale scores seen in Fig. 2.

4. Discussion

The general aim of this study was to examine the effect
of the ProBalance programme, using a clinical measure of
balance in community-dwelling older people. Two similar
groups were evaluated in this RCT. The group that was
randomly allocated to the 12-week intervention showed
significant gains in balance after the intervention, when
compared to their peers that were randomly allocated to
the CG. After the intervention (post-test), the mean FAB
scale score increased by 5.15 points in the IG, while there

Assessed for  elig ibility (n =17 7) 

Excluded  (n =125 ) 

• Not  meeti ng inclusi on 

criteria  (n =108 ) 

• Decl ined to  pa rticipate  

(n=9)

• Other  reasons  (n =8) 

Completed  the 24 -week  asse ssment/   

Analyzed  (n =26)   

Excluded  from  an alysis  (n =0)

Lost to  follow-up (1  ill) (n=1) 

Discontinued  intervent ion  (n =0) 

Allocated  to  in tervent ion  (n =27)  

• Re cei ved  allo cated  in terven tion  (n=27 ) 

• Did  not receiv e allo cated  inte rventi on 

(n=0)

Lost to  foll ow-up (2  Fall- inju red,  1 ill) 

(n=2)

Discontinued  usual  ca re (1  Died,  1 ill,  

1 los t in teres t) (n=3)

Allocated  to  control  (n =25 ) 

• Recei ved  usual care  (n =25 ) 

• Did  not  receive  usual  ca re (n=0) 

Completed  the 24 -week  asse ssment/   

Analyzed  (n =20)  

Excluded  from  an alysis  (n =0) 

Allocatio n

Ana lysis

Follow-Up 

Rando mized  (n=52 ) 

Enrollment

Fig. 1. Participant flow through the phases of the randomised controlled trial.
ease cite this article in press as: Gouveia, B.R., et al., An evaluation of a nurse-led rehabilitation programme (the
oBalance Programme) to improve balance and reduce fall risk of community-dwelling older people: A randomised
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was a decrease of 1.45 points in the CG. At follow up, the
mean change scores were �1.88 and 0.75 points, for IG and
CG, respectively. Although the mean FAB scale score was
slightly lower for the IG at follow-up (30.85), the mean FAB
score remained higher than at the baseline (27.58) (see
Table 2 and Table 3). Overall, both groups showed changes
in the FAB scale scores across the three time periods;
nevertheless opposite results were found for the IG and CG,
which is explained by the significant interaction between
group and time, the significant main effect for time, and the
significant main effect for group.

Similarly, Westlake and Culham (2007), in a random-
ised controlled trial aimed to assess the effect of an
8-week theory-driven exercise intervention based on the
FallProof Programme, found post-intervention improve-
ments in the total FAB scale score (a 4-point increase for
the IG and a 1-point increase for the CG, which received
education only). Contrary to our results, Westlake and
Culham (2007) reported the maintenance of FAB scale
scores by the participants in the IG at follow up. With
regard to the increase in the total FAB scale score in the
CG at follow-up, a similar finding was also reported by

Table 1

Participants’ characteristics at baseline: sociodemographic, clinical, cognition, balance, functional fitness, physical activity and health-

related quality of life.

Variables CG (n = 20) IG (n = 26)

Sociodemographic

Female n 22 (88%) 24 (89%)

Age in years (SD) 74.06 (4.60) 73.15 (4.57)

Education in years (SD) 4.05 (2.52) 4.15 (2.29)

Clinical

Number of medications n (SD) 5.50 (3.02) 5.81 (2.55)

Number of falls in the past year n (SD) 0.45 (0.60) 0.54 (0.86)

Cognition

Mini-Mental State score (SD) 26.45 (3.10) 27.38 (2.25)

Balance

Total FAB scale score (SD) 26.95 (2.67) 27.58 (2.77)

Gait velocity at the preferred speed in m/s (SD) 1.16 (0.25) 1.28 (0.17)

Gait velocity at the maximum speed in m/s (SD) 1.53 (0.34) 1.67 (0.21)

Falls Efficacy Scale score (SD) 86.90 (18.35) 90.88 (10.75)

Functional fitness

Chair stand test n (SD) 13.05 (3.28) 13.62 (2.70)

Arm curl test n (SD) 15.00 (3.49) 16.08 (3.64)

6-minute walk test in m (SD) 455.36 (97.72) 490.62 (65.73)

Physical activity

Household score (SD) 1.74 (0.29) 1.89 (0.45)

Sports score (SD) 1.33 (1.48) 1.07 (1.97)

Leisure time score (SD) 2.32 (2.78) 5.28 (4.41)

Total score (SD) 5.38 (2.50) 8.24 (4.92)

Health-related quality of life

SF-36 physical component score (SD) 190.71 (56.69) 220.76 (62.47)

SF-36 mental component score (SD) 211.25 (76.86) 231.43 (103.65)

SF-36 total score (SD) 401.96 (115.73) 452.19 (151.48)

CG, control group; IG, intervention group; FAB, Fullerton Advanced Balance.

Table 3

Findings on the outcome measure at post-test and follow-up by group: control and intervention.

Variable Control group (n = 20) Intervention group (n = 26)

Post-test Follow up D score p Post-test Follow up D score p

Mean FAB scale

score (SD)

25.50 (3.36) 26.25 (3.89) 0.75 (2.99) 0.276 32.73 (2.11) 30.85 (3.18) �1.88 (1.84) <0.0001

FAB, Fullerton Advanced Balance (possible score range: 0–40); D score, change between post-test and follow up.

Table 2

Findings on the outcome measure at baseline and after the intervention by group: control and intervention.

Variable Control group (n = 20) Intervention group (n = 26)

Pre-test Post-test D score p Pre-test Post-test D score p

Mean FAB scale

score (SD)

26.95 (2.67) 25.50 (3.36) �1.45 (2.80) 0.032 27.58 (2.77) 32.73 (2.11) 5.15 (2.81) <0.0001

FAB, Fullerton Advanced Balance (possible score range: 0–40); D score, change between pre- and post-test.
Please cite this article in press as: Gouveia, B.R., et al., An evaluation of a nurse-led rehabilitation programme (the
ProBalance Programme) to improve balance and reduce fall risk of community-dwelling older people: A randomised
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co
stlake and Culham (2007) after the intervention
iod. A possible explanation for these results could
the training effect after repeated assessments using

 FAB scale, as well as, an increased awareness among
 participants in the CG in relation to balance and fall
vention.
Although different measures of balance were used as
come measures in the majority of randomised trials
iewed, multiple exercise type interventions have been
wn to be associated with significant improvements in
er composite measures of balance (Howe et al., 2011).
nge score of 17.80 for the IG (n = 21) and 0.40 for the CG

 23) in the BBS were found by Worm et al. (2001), after
2-week intervention. Other studies, also using the BBS
an outcome measure, reported significant improve-
nts in mean differences between control and interven-

 immediately after the intervention (Beyer et al., 2007;
ryla and Dold, 2013; Sykes and Ling, 2004). Notwith-

ding using other outcome measures, other trials have
 found similar findings as results of the different
rcise interventions (Bateni, 2012; Kaesler et al., 2007;
z et al., 2010).
Another interesting finding of this study was that in the
the mean FAB scale score increased and moved away

 the cut-off point of 25, which is predictive of the
urrent faller status. On the other hand, after 12 weeks,
ticipants in the CG continued to obtain FAB scale scores
al to or lower than 25 points, which can be associated
a heightened risk for falling and to the need for

ediate intervention (Hernandez and Rose, 2008).
The statistical significance of the effect of the interven-

 demonstrated responsiveness to training in the
ticipants in the IG. A decline in balance was observed,

ever, for the IG following a period of no intervention,
gesting that additional or continuous intervention
ld be necessary to maintain or improve the balance
formance of the older adults. Therefore, the current
dy adds evidence to support the conclusion stated by

e et al. (2011), that positive balance effects were only

evident while engaging in the intervention. Another
valuable finding is that, although the FAB scale score for
the IG declined at follow up, the mean FAB scale score did
not return to the baseline value. These findings highlight
the clinical significance of the effect of the ProBalance
intervention, namely through its contribution to reducing
fall risk.

4.1. Strengths

There is previous evidence that exercise interventions
can improve balance in community-dwelling older people.
Yet, most studies on this topic have targeted healthy older
people and no balance screening has been performed at
baseline. In addition, most trials reflected inadequate
reporting of methods (Howe et al., 2011). The present
report of the ProBalance randomised controlled trial,
provides further evidence for the positive effects of
group-based exercise interventions targeting a group of
community-dwelling older people, with balance impair-
ments identified at baseline. From a rehabilitation nursing
perspective, early identification of balance impairments
and the delivery of specific balance training are important
preventive interventions, since many older adults only
seek health professional advice when falls and serious fall-
related injuries happen. Therefore, this type of approach to
balance abilities may prevent community-dwelling older
people from progressing to more severe impairments or
experiencing a serious fall (Yang et al., 2012).

Moreover, the present study aimed to respond to the
need for research on theory-driven rehabilitation pro-
grammes that focus on manipulating individual, task, and
environmental constraints concurrently, as suggested by
Rose and Clark (2000), handling challenge in order to
improve the individual’s balance abilities when impair-
ments in balance are identified.

One additional highlight of our study was the high
adherence rate (100%) demonstrated by the IG participants
who completed the intervention. This may be indicative of
the high acceptability and motivation of the participants,
related to this type of intervention.

Lastly, since the present research focused on assessing
balance in independent community-dwelling older people,
the FAB scale was chosen as the main outcome measure,
due to its high sensitivity in detecting subtle changes in
balance abilities in community-dwelling older people.
Besides it is a relatively new multidimensional balance
assessment tool, it was designed to assess balance of
higher functioning older people, has been shown to have
good psychometric properties, does not require expensive
equipment and is easily reproduced in community settings
(Hernandez and Rose, 2008; Klein et al., 2010; Rose et al.,
2006).

4.2. Limitations

Two limitations of this study should be addressed.
First, participants were volunteers who responded to our
advertisements, which may limit the generalizability of
the study’s findings to the wider population. Secondly, the
using of 1:1 ratio of assistant to participation in this

2. Graphic representation of the results from the mixed between-

in subjects analysis of variance (group � time, with physical activity

ovariate), showing the change in FAB scale mean scores over time for

IG and the CG.
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group-based exercise programme may limit its use in the
clinical settings, due to the need of additional personnel.

4.3. Overall evidence and implications

In conclusion, this research demonstrated that the
ProBalance exercise programme was effective in improv-
ing balance in a sample of older people with balance
impairments, immediately after the intervention. The large
effect size identified suggests that the improvements could
be directly attributed to the intervention. No harm was
identified. However, the programme’s long-term efficacy,
its effectiveness in ‘‘real world’’ clinical settings, and its
cost-effectiveness remain to be evaluated. Future research
should focus on long term-efficacy and include pragmatic
trials to assess the effectiveness and cost-effectiveness of
this intervention in ‘‘real world’’ clinical settings.
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