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Abstract

Objective: To determine the effectiveness of a six-week rehabilitation programme followed by a home
exercise programme for Friedreich’s ataxia.

Design: Randomized, delayed-start control single-blind trial.

Setting: Outpatient rehabilitation centre.

Subjects: Ambulant or non-ambulant individuals with Friedreich’s ataxia.

Intervention: Participants were randomized to a six-week outpatient rehabilitation programme,
immediately (intervention group) or after a six-week delayed-start (control group). The rehabilitation
was followed by a six-week home exercise programme.

Main measures: The primary outcome was the Functional Independence Measure. Other measures
included the Friedreich Ataxia Impact Scale and the Friedreich Ataxia Rating Scale. Outcomes were
administered at baseline, 6, 12 and |8 weeks.

Results: Of 159 individuals screened, 92 were excluded and 48 declined to participate. A total of 19
participants were enrolled in the study. There was no significant difference in Functional Independence
Measure change from baseline to six weeks in the intervention group (mean * standard deviation, 2.00
* 3.16) as compared to the control group (0.56 + 4.06). Change in the Friedreich Ataxia Impact Scale
body movement subscale indicated a significant improvement in health and well-being in the intervention
group compared to the control group (P = 0.003). Significant within-group improvements in the Friedreich
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Ataxia Impact Scale and the motor domain of the Functional Independence Measure post-rehabilitation

were not sustained post-home exercise programme.

Conclusion: Our study indicates that rehabilitation can improve health and well-being in individuals with
Friedreich’s ataxia; however, a larger study is required to have sufficient power to detect a significant change
in the most sensitive measure of function, the motor domain of the Functional Independence Measure.
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Introduction

Clinically, rehabilitation is the mainstay in alleviat-
ing the physical symptoms and mobility decline
associated with Friedreich’s ataxia.'? However,
inaccessibility to quality care, therapist inexperi-
ence and minimal scientific evidence limit its utili-
zation.> A number of published studies have
demonstrated positive outcomes following physi-
cal rehabilitation in ataxia.*’7 These studies have
shown changes in ataxia, balance and function, but
suggest disorders with a component of afferent
ataxia, such as Friedreich’s ataxia, are not as ame-
nable to rehabilitation.’

There are no definitive answers as to the best
type and dosage of rehabilitation intervention for
individuals with Friedreich’s ataxia. Evidence for
rehabilitation in degenerative ataxia is in its infancy,
with only three small randomized controlled trials
examining its effects.” However, emerging evi-
dence suggests a multifaceted approach to rehabili-
tation may be most effective,! while whole-body
coordination and static and dynamic balance exer-
cises have the largest body of supportive evidence.?

Interestingly, other impairments that rehabilita-
tion could target have not been a focus of interven-
tional studies in Friedreich’s ataxia. As muscle
weakness is not considered a major contributor to
mobility decline in Friedreich’s ataxia,'” resistance
training has not been examined in this population.
However, evidence in other degenerative popula-
tions suggests that strengthening is highly benefi-
cial.'l12 Furthermore, the myopathy and pyramidal
weakness in Friedreich’s ataxia may further com-
pound movement difficulties related to ataxia.!3!4
Additionally, the absence of evidence does not

correspond with clinical practice, where muscle
strengthening and stretching are frequently pre-
scribed.? This mismatch between current practice
and the evidence may be related to clinicians’ poor
understanding of Friedreich’s ataxia® or indicates
the need for research in an area evaluated as clini-
cally beneficial by clinicians.

The resulting proprioceptive and cutaneous sen-
sory loss that differentiates Friedreich’s ataxia from
many of the other degenerative ataxias'®> has simi-
larly not been well researched. Diminished afferent
input is likely to impede rehabilitation as it poses
additional challenges for motor relearning.>!® As a
result, in other neurologically impaired populations,
interventions aimed at enhancing proprioception, in
conjunction with other rehabilitation approaches
such as balance training, have increasingly been
used.!'”!® These interventions have demonstrated
improvements in postural control, motor function,
ataxia and gait.!”!8 Techniques applied have included
vibration, passive and active foot and ankle mobili-
zation and somatosensory stimulation training.!”

As a result of this varied evidence for possible
rehabilitative interventions in Friedreich’s ataxia,
the aim of this randomized controlled trial was to
examine the effects of a six-week multifaceted
rehabilitation programme for individuals with
Friedreich’s ataxia compared to a delayed-start
control. The rehabilitation in this study was drawn
from both available evidence and clinical exper-
tise, incorporating strengthening, balance training,
functional mobility, mobilizing and stretching for
proprioceptive stimulation, postural and coordina-
tive control and cardiovascular fitness exercise.
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The rehabilitation was individualized and targeted
at specific impairments thought to contribute to
functional decline.!?

The secondary aim of this study was to evalu-
ate the effect of a home exercise programme fol-
lowing the rehabilitation, as the prescription of a
home exercise programme is standard practice in
Australia.

Methods

This study is a single-blinded randomized con-
trolled delayed-start trial comparing six weeks of
rehabilitation followed by a six-week home exer-
cise programme (intervention group) or no inter-
vention for six weeks followed by six weeks of
rehabilitation and a six-week home exercise pro-
gramme (control group). This study was approved
by the Monash Health Human Research Ethics
Committee (HREC number 12134B). All partici-
pants (or their parents/guardians) provided written
informed consent as per the Declaration of
Helsinki. The study was registered prospectively
with the Australian New Zealand Clinical Trials
Registry (ACTRN12612000694819).

Recruitment and selection criteria

Between June 2015 and August 2016, individuals
attending the Friedreich’s ataxia Multidisciplinary
Clinic at Monash Medical Centre, Melbourne,
Australia, or on the specialized clinic database were
screened for enrolment by the Friedreich Ataxia
Multidisciplinary Clinic clinicians. Eligible indi-
viduals with Friedreich’s ataxia were sent letters of
interest regarding the study via email or mail.

Eligible participants had a diagnosis of
Friedreich’s ataxia with homozygosity for a GAA
trinucleotide expansion in intron 1 of FXN;? a
Friedreich Ataxia Rating Scale functional staging
score?! between 2 and 5 (2 = symptoms present,
recognized by patient but still mild, 5 = confined
but can navigate a wheelchair and can perform
some activities of daily living that do not require
standing or walking); aged at least 15 years; and
who were deemed to have the potential to benefit
from physiotherapy.

Participants were ineligible if they had an ortho-
paedic injury that limited their ability to mobilize
or weight-bear, another illness that acutely reduced
their functional capacity, were pregnant or had
received major orthopaedic surgery or botulinum
toxin injections in the last six months. Regular
long-standing botulinum toxin paraspinal injec-
tions were removed from exclusion criteria after
trial commencement as their effects were not con-
sidered to impact function and thus unlikely to
impact outcomes.

Registration and random allocation

Participants were enrolled by the chief investigator.
Each participant was assigned a de-identified study
number which was emailed to an independent stat-
istician for randomization. Participants were allo-
cated 1:1 to either the intervention group or the
control group using a computer-generated rand-
omization list. The randomization plan included
blocking (block size = 2) to ensure balance between
groups. As the block size was two, only even num-
bers of participants were randomized by the study
statistician (except for the last round of recruit-
ment) in order to prevent allocation bias. The inde-
pendent statistician emailed the allocation back to
the chief investigator. Randomization and alloca-
tion occurred prior to the baseline assessment to
provide time for participants to arrange work/life
commitments for the duration of the six-week out-
patient rehabilitation programme. Examples of this
included arranging annual or planned personal
leave, changing the days of support by carers and
organizing transport with family members.

Intervention

The intervention was conducted at the Kingston
Centre, Melbourne, Australia, between August
2015 and December 2016. The intervention was an
individualized outpatient rehabilitation programme
aimed at improving function. The programme was
conducted by a physical therapist and consisted of
2-3 hours of physiotherapy, supervised gym exer-
cises and aquatic physiotherapy, three times per
week.



Clinical Rehabilitation 00(0)

Therapy was classified into seven ‘rehabilitation
domains’: strengthening, postural control, coordina-
tion and control, functional mobility, balance training,
stretching and mobilizing, and cardiovascular fitness.
The domains received ratification from three experi-
enced clinical physical therapists specializing in the
management of Friedreich’s ataxia. The following
approaches were undertaken for each of the domains:

1. Strengthening was performed in standing, sit-
ting or lying and focused on lower limb or
trunk muscles. Upper limb muscles were
strengthened if there was a postural control
component to the exercise. Rubber resistant
bands; gym equipment; anti-gravity strength-
ening, such as calf raises; facilitated move-
ment; and turbulence and buoyancy in the
hydrotherapy pool were options used for
strengthening. Participants performed 2-3
sets!! of 8-10 repetitions; intensity was set at a
level to ensure correct movement patterns and
appropriate eccentric control.

2. Postural control involved facilitated or inde-
pendent performance of selective pelvic, trunk
and scapular movements, as well as rotational
control in the hydrotherapy pool.

3. Coordination and control focused primarily on
eccentric movements and physical therapist-
facilitated movements of the lower limb.

4. Functional mobility incorporated practice and
part-practice of functional movements, such as
walking, stairs and lying to sitting. The hydro-
therapy pool was utilized to practice dynamic
walking, such as turning and stopping.

5. Balance training was completed on land
and in the hydrotherapy pool and involved
both dynamic and static standing and sitting
balance.

6. Stretching was performed to lengthen muscles
for optimal positioning during functional
mobility. Mobilizing focused on the foot and
ankle in order to provide sensory stimulation
to enhance proprioception.!” See Online
Appendix A for options for foot and ankle
mobilizing and stretching exercises.

7. Cardiovascular fitness exercises included sta-
tionary cycling, swimming, arm ergonometer

and standing endurance as appropriate for
each participant.

To provide an individualized rehabilitation pro-
gramme, the physical therapist assessed each par-
ticipant’s function and impairments and clarified
goals. Each exercise or treatment was specific to
each participant; however, it was required to sit
within a domain. Exercises were progressed accord-
ing to the individual’s progression in the perfor-
mance of each exercise, their fatigue and motivation
levels, and their goals.

Participants in the control group received the
intervention after a six-week delay. Immediately
following the rehabilitation, an individualized
home exercise programme was given to all partici-
pants. The home exercise programme included
aquatic, home-based and/or gym exercises, based
on the participant’s preference. Participants were
asked to document the exercises completed in an
exercise diary.

Data collection, assessor blinding and
outcome measures

The following outcomes were measured:

1. The primary outcome was the Functional
Independence Measure which evaluates a
person’s ability to perform activities of daily
living. It has a maximum score of 126
(complete independence) and a minimum
of 18 (complete dependence).?? The total
Functional Independence Measure and motor
domain of the Functional Independence
Measure?? scores were analysed.

2. Friedreich Ataxia Impact Scale?® measured
participant health and well-being. A greater
percentage indicates reduced health and
well-being in eight independent subscale
scores.?

3. Patient Global Impression of Change meas-
ured perceived benefit from rehabilitation.?
The 7-point Likert scale ranges between 0 and
7 (0 = No change, 7 = A great deal better, and
a considerable improvement that has made all
the difference).
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4. Goal Attainment Scale?® was used to record
achievement and level of difficulty of three
participant-specified goals.

5. The Friedreich Ataxia Rating Scale?! measured
disease severity (maximum deficit = 126).

6. Berg Balance Scale?’” measured static and
dynamic balance. It has a highest possible
score of 56 indicating excellent balance and a
lowest score of zero.?’

7. Modified Tardieu Scale?® was used to measure
gastrocnemius and soleus spasticity and mus-
cle length.

8. Foot Posture Index?® evaluated foot posture
with zero indicating a neutral foot, and scores
of 12 and —12 indicating severe pronation and
supination, respectively.

9. GAITRite® instrumented walkway recorded
spatiotemporal gait parameters at preferred speed.

10. Phone-FITT?? assessed changes in physical
activity performed outside the trial.

Outcome measures were administered at base-
line and six weeks after the control or intervention
period (six-week visit). To further evaluate the
impact of the rehabilitation and the home exercise
programme, the outcomes were also measured
immediately after the delayed-start rehabilitation
for the control group (12 weeks after baseline) and
immediately after the home exercise programme
(12 weeks after baseline for the intervention group
and 18 weeks after baseline for the control group).

A physical therapist blinded to group allocation
completed the outcome assessments. The physical
therapist was a Functional Independence Measure—
certified assessor. Functional Independence Measure
scores were attained through structured interview
with the participant.3!

Clinical characteristics measured at baseline were
age at disease onset, disease duration, age and the
genetic mutations related to Friedreich’s ataxia: the
smaller FXN GAA repeat size and the larger FXN
GA A repeat size.? Adverse events were also recorded.

Data analysis

This study involved two components: (1)
between-group analysis to determine rehabilitation

effectiveness and (2) within-group analysis collat-
ing data from all participants to measure home
exercise programme effectiveness. Due to the
small sample size, rehabilitation effectiveness was
analysed utilizing independent sample #-tests to
compare the change from baseline and the six-
week visit between groups, in each of the continu-
ous variables. Berg Balance Scale scores were
analysed separately for non-ambulant and ambu-
lant participants to account for skewness of data.
Patient Global Impression of Change scores were
dichotomized with the cut-off score for clinically
meaningful change set at 5 (moderately better, and
a slight but noticeable change). A Fisher’s exact test
was utilized to test the differences between groups.
The primary intervention effect on the primary out-
come, Functional Independence Measure, was esti-
mated along with 95% confidence interval (CI)
levels. A 3.00-point threshold for clinical relevance
was set on the Functional Independence Measure.

To ascertain the effects of the home exercise pro-
gramme, a secondary analysis was conducted pool-
ing data from both groups. According to normality
of distribution, paired #-test or Wilcoxon signed
rank tests were utilized to determine change in pre-
rehabilitation and immediately after the rehabilita-
tion (post-rehabilitation); and pre-rehabilitation and
immediately after the home exercise programme
(post-home exercise programme). Linear regres-
sion was utilized to predict if any clinical parame-
ters, or number of rehabilitation or home exercise
programme sessions completed influenced perfor-
mance on outcome measures. Significance was
recorded as P <0.05. Analysis was performed using
STATA (StataCorp, 2015, Stata Statistical Software:
Release 14; College Station, TX: StataCorp LP).

A power analysis was conducted using data
from an earlier study investigating the effect of
inpatient rehabilitation.® This study found a signifi-
cant Functional Independence Measure score
change coefficient of 11.43 (SD = 7.92) in individ-
uals with Friedreich’s ataxia after rehabilitation.®
Compared with an estimated 0.00-point change
with no intervention and accounting for dropout,
we required a sample size of 16 people per group
(power = 0.90, o= 0.05).
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Figure |. Study flow diagram.

FRDA: Friedreich’s ataxia; RCT: randomized controlled trial; Rehab: rehabilitation; HEP: home exercise programme.

Results

A total of 159 individuals with Friedreich’s ataxia
were screened for eligibility. Of these individuals,
140 were excluded. As a result, 19 participants
were enrolled in the study. Nine participants were
randomized to the control group and 10 to the
intervention group. Between baseline and the six-
week visit, all 19 participants received their allo-
cated intervention; therefore, an intention-to-treat
analysis was not required. One control participant
withdrew after completing the six-week visit, for
reasons unrelated to the study; therefore, their data
were excluded from the pooled data analysis. See
Figure 1 for study flow.

Clinical and demographic details of the partici-
pants at baseline are displayed in Table 1. There
were no significant differences between the groups
at baseline. Seven participants completed the gait
analysis assessment, one did not have adequate
walking endurance and the remaining participants
were non-ambulant.

There was no significant difference in the
Functional Independence Measure, between the

groups from baseline to six-week visit (Table 2).
The clinical relevant threshold of 3.0 points on the
Functional Independence Measure sat within the
95% CI for within-group difference. There was no
significant between-group difference in the
Functional Independence Measure motor domain.
However, there was a significant within-group
increase for the intervention group while the con-
trol group remained unchanged from baseline to
the six-week visit. The control group was not influ-
enced by a change in physical activity as indicated
by the Phone-FITT.

There was a significant between-group differ-
ence in the Friedreich Ataxia Impact Scale body
movement subscale change between baseline and
the six-week visit (Table 2). Fisher’s exact test
identified a significant between-group difference
in the Patient Global Impression of Change scores
at the six-week visit, with 80% (n = 8) in the inter-
vention and 11% (n = 1) in the control group indi-
cating a clinically meaningful change (P = 0.005).

At the six-week visit, 8 out of 30 Goal
Attainment Scale goals were achieved in the
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Table I. Demographics and clinical parameters at baseline.

Control group

Intervention

Significance

(n=9) group (n = 10) between groups
Age, years 35.94 + I5.11 37.73 £ 9.81 P=0.76l
Gender (male:female) 6:3 2:8 P =0.055
Age of onset, years 15.00 + 7.63 14.60 £ 9.79 P=0.923
GAAI repeat size 635.67 £ 144.19 586.80 + 229.84 P=0.591
GAA2 repeat size 922.11 £ 119.40 912.90 £ 150.99 P =0.885
Disease duration, years 2093 + 14.36 23.12 + 8.84 P=0.691
Friedreich Ataxia Rating Scale total 90.50 £+ 21.04 101.30 £ 22.49 P=0.296
Functional Independence Measure 102.00 £ 14.65 97.60 £ 17.91 P=0.568
Ambulation status (ambulant:non-ambulant) 5:4 37 P =0.255

GAAI: GAA repeat size of the smaller FXN allele; GAA2: GAA repeat size of the larger FXN allele.

Data are expressed as mean + SD or ratio.

intervention group, whilst 2 out of 27 goals in the
control group were achieved. Of the goals achieved,
one was rated as extreme, eight moderate and one
as minor difficulty to achieve. There were no sig-
nificant differences in the Modified Tardieu Scale,
Foot Posture Index or spatiotemporal gait varia-
bles, except for a between-group difference in base
of support change (mean difference: 1.65 cm, 95%
CI: 0.69 to 2.62, P =0.007).

Three participant-reported adverse events
occurred between baseline and the six-week visit in
the intervention group, while six were reported in
the control group. Adverse events in the interven-
tion group included hip pain, knee pain and fatigue.
Falls, hip and knee pain, a viral infection and burns
from a domestic chemical (unrelated to study par-
ticipation) were reported by the control group.

The pooled data identified significant within-
group improvements in the Functional Independence
Measure motor domain and Friedreich Ataxia
Impact Scale subscales post-rehabilitation, which
were not sustained after the home exercise pro-
gramme (Table 3). However, post-home exercise
programme, the Berg Balance Scale for non-ambu-
lant participants and the Friedreich Ataxia Rating
Scale both indicated significant improvements com-
pared with pre-rehabilitation scores (Table 3). In
total, 61% (11/18) of participants still indicated a
Patient Global Impression of Change score reflect-
ing maintenance of clinically meaningful change
after the home exercise programme.

On average, the time allocated to each rehabili-
tation domain per week was 2 hours on strengthen-
ing, 1.5 hours on postural control, 1 hour and 10
minutes on functional mobility, 50 minutes on bal-
ance training, 40 minutes on coordination and con-
trol, 16 minutes on stretching and mobilizing and 8
minutes on cardiovascular fitness. See Online
Appendix B for an example weekly programme for
an ambulant participant and a non-ambulant
participant.

Participants missed a mean of 2.41 + 3.26 days
of rehabilitation. The main reasons were transport
issues, intercurrent illness and fatigue. The number
of sessions missed had no influence on rehabilita-
tion outcomes (data not shown). Participants com-
pleted their home exercise programme on an
average of 22.06 £12.10 days in total, ranging from
0 to 153 minutes per week. See Online Appendix C
for the average allocation and main exercises per-
formed in the home exercise programme. Total
number of days the home exercise programme was
performed, but not average time spent on the home
exercise programme, predicted improvement in
Functional Independence Measure motor domain
after the home exercise programme (F(1,16) =
9.80, P <0.007, R? = 0.38).

To measure the influence of clinical parameters
and baseline function on the outcomes post-rehabil-
itation, two outliers were identified and removed
from the analysis. These participants had changes in
Functional Independence Measure motor domain of
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13 and 7 post-rehabilitation which corresponded to
Patient Global Impression of Change scores indi-
cating no change. A lower Functional Independence
Measure motor domain at baseline (worse function)
predicted greater improvement post-rehabilitation
(F(1,14)=10.37, P=0.006, R =0.43). None of the
clinical parameters or Friedreich Ataxia Rating
Scale score had a significant influence on rehabili-
tation outcomes.

Discussion

Although a pool of 159 potentially eligible indi-
viduals were identified through a specialized
Friedreich’s ataxia multidisciplinary clinic, after
screening 92 did not meet inclusion criteria and a
further 48 declined to participate. The primary bar-
riers to participation included effort and cost of
travelling to the rehabilitation facility, and work
and family commitments. Consequently, the
required sample size was not recruited, and the
study was inadequately powered. Nonetheless, the
findings provide evidence to suggest rehabilitation
can improve the health and well-being, motor func-
tion and balance in individuals with Friedreich’s
ataxia. Moreover, the absence of any major adverse
event and no report of worsening in physical func-
tion after rehabilitation indicate the safety of this
intervention.

This study is the first to report improvements in
function after short-term outpatient rehabilitation
in a cohort of individuals with Friedreich’s ataxia.
Two studies have previously examined long-term
rehabilitation (one in conjunction with Achilles
lengthening surgery3?) of five years’ and seven to
eight months3? duration, in individuals with
Friedreich’s ataxia. Both studies identified signifi-
cant effects on function;”-*? however, neither study
commented on the feasibility and implications for
the individual’s daily life. This study chose six
weeks of outpatient therapy as rehabilitation
appears to provide functional improvement in indi-
viduals with degenerative ataxia after four weeks,®
although greater improvements are seen with
longer durations.®’32 The six-week timeframe also
considered the impact on work, school and family
commitments; for both participants in the study,
and general feasibility of the intervention.

Participants were asked to continue the pro-
gramme at home to extend or sustain improve-
ments; however, frequency of exercise performance
was highly variable and results were not sustained.
This was consistent with a study by Ilg and col-
leagues,® where individuals with a component of
afferent ataxia did not retain improvements in bal-
ance and ataxia improvements after four weeks of
intensive coordinative training.’ The variable lev-
els of home exercise completion in both studies
reflect challenges seen in clinical practice* and
highlight the requirement for further work in the
development of effective home exercise pro-
grammes. A focus on minimizing the internal barri-
ers’ and providing the psychosocial benefits that
appear critical to enhancing adherence, such as
allowing choice, control and connection with the
therapist,3? is urgently required.

As a large part of the rehabilitation programme
involved strengthening, the six-week duration may
not have been long enough to provide maximal
benefit. Moreover, as the intensity of strengthening
exercises was reduced to ensure correct movement
technique, and was not measured relative to one
repetition max, the intensity may have been subop-
timal for strength gains. Two systematic reviews
evaluating strength training in Parkinson’s disease
and multiple sclerosis!'> found strength gains
after three weeks of strength training; however, the
majority of studies used training of greater than
eight weeks duration. Strength training improved
balance, gait and motor symptoms;!'!:1> however,
functional gains were less consistent in multiple
sclerosis.!? This potentially indicates the pathologi-
cal mechanisms of weakness may influence the
effects of strengthening.!! In this trial, functional
gains were seen but, due to the multifaceted nature
of the intervention, it is impossible to directly
attribute these gains to the strengthening compo-
nent of the rehabilitation. Nor is it possible to
ascertain if the intensity of resistance in the strength
training component of this rehabilitation was ade-
quate. Given the multifactorial cause of weakness
in Friedreich’s ataxia,!3-1434 the ideal strengthening
intensity and duration may be unique to this popu-
lation and requires specific investigation.

There were three main limitations of this study,
making it difficult to draw definite conclusions
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from this study. First, the small sample size limits
the generalizability of results. Second, the use of
multiple outcomes to evaluate the effects of reha-
bilitation and the home exercise programme
exposes the results to type I errors, with an
increased likelihood of a false-positive finding. As
adjusting for multiple comparisons increases the
possibility of a type II error (reducing the power to
detect a significant effect), this study reports unad-
justed P values to reduce interpretation error.’
Although the use of multiple outcomes generates
this limitation, it has provided the opportunity to
review the responsiveness of outcome measures to
rehabilitation intervention.

The third limitation relates to the study design.
A randomized cross-over controlled trial was
applied for clinical equipoise®® and to assist with
recruitment to the study. This design required an
overlap of treatment, between weeks 6 and 12; and
12 and 18, between groups. As a result, these data
were analysed with a within-group statistical
approach. This renders these result open to influ-
ence from external factors. However, the data
between baseline and six weeks was conducted
with a randomized controlled trial methodology to
avoid bias, and as such the results can be attributed
to the intervention.3’

In this study, the motor domain of the Functional
Independence Measure was the only objective
measure of function to demonstrate a significant
within-group change, even with an underpowered
sample size. This suggests the motor domain of
the Functional Independence Measure is a more
sensitive outcome as compared with the Functional
Independence Measure and should be considered
as a primary outcome measure of function in
future rehabilitation trials. This may be due to
exclusion of non-motor measures of social cogni-
tion, present in the total Functional Independence
Measure score, a redundant component given
social cognition is unlikely to respond to physical
rehabilitation.

This study highlights the difficulty in recruiting
individuals with rare disease. In general, recruit-
ment to rehabilitation clinical trials is difficult,
with a large number of trials not meeting their end-
point due to inadequate recruitment.3® Furthermore,

rare diseases require considered planning and
resources to ensure adequate study recruitment.
This may include multicentre trials, international
collaborations and biostatistical techniques to max-
imize data from small subject numbers.? In this
study, the main barrier to participation was access-
ing the rehabilitation facility. Even shorter dis-
tances, considered reasonable to clinicians, may be
troublesome for individuals with Friedreich’s
ataxia and other degenerative ataxias. If possible,
funding should be acquired to support travel to the
site of rehabilitation and multiple and easily acces-
sible sites should be chosen for both rehabilitation
services and the implementation of research.

Clinical messages

e A six-week intensive outpatient rehabili-
tation programme can improve health
and well-being for individuals with
Friedreich’s ataxia.

e The motor domain of the Functional
Independence Measure appears more
specific in evaluating motor function as
compared to the total score of the
Functional Independence Measure.

e Home exercises appear ineffective in
sustaining gains after six weeks of out-
patient rehabilitation in individuals with
Friedreich’s ataxia.
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