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Background: People with multiple sclerosis (MS) fall frequently. In 2011, the National Multiple Sclerosis
Society launched a multifactorial fall-prevention group exercise and education program, Free From Falls
(FFF), to prevent falls in MS. The objective of this study was to assess the impact of participation in the
FFF program on balance, mobility, and falls in people with MS.

Methods: This was a retrospective evaluation of assessments from community delivery of FFE. Changes in
Activities-specific Balance Confidence scale scores, Berg Balance Scale scores, 8-foot Timed Up and Go per-
Jormance, and falls were assessed.

Results: A total of 134 participants completed the measures at the first and last FFF sessions, and 109 com-
pleted a 6-month follow-up assessment. Group mean scores on the Activities-specific Balance Confidence
scale (FL = 17.14, P < .05, 1° = 0.21), Berg Balance Scale (F, .= 23.39, P < .05, 1° = 0.26), and 8-foot

1,68

Timed Up and Go (F, , = 4.83, P < .05, n° = 0.06) all improved significantly from the first to the last ses-

1,79
sion. At the 6-month follow-up, fewer falls were reported (y° [4, N = 239] = 10.56, P < .05, Phi = 0.21).
Conclusions: These observational data suggest that the FFF group education and exercise program
improves balance confidence, balance performance, and functional mobility and reduces falls in people
with MS. Int ] MS Care. 2016;18:42—48.
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Given the many similarities between fall risk, fall
risk factors, and fall consequences in older adults and
people with MS, the National Multiple Sclerosis Society
(NMSS) adapted the Oasis Institute’s Free From Falls
program for fall prevention in older adults to produce
the first MS-specific comprehensive fall-prevention pro-
gram. The Oasis program was chosen because it is multi-
factorial and includes fall education, exercise, and assess-
ment of outcomes. Oasis’ Free From Falls has 28 lay-led
1- to 2-hour sessions with an overview of prevalence and
risk factors for falls in older adults; how to ameliorate fall
risks and hazards at home; an evidence-based program to
address the physical, social, and cognitive issues associ-
ated with falls; and exercises to address the physical and
sensory needs of older adults to decrease fall risk and pre-
vent falls."” Oasis allowed the NMSS to use and adapt all
the components of their program for free, including its
name. The NMSS adapted the program for people with
MS by adding information about fatigue and manage-
ment of energy and body temperature, which are unique
considerations for people with MS, and condensing the
program to an eight-session, weekly 2-hour group pro-
gram, with each session including an hour of education
followed by an hour of exercise. The NMSS also called
their program Free From Falls (FFF).!?

The NMSS FFF program is designed to increase
awareness of fall prevalence and risk factors in MS, cre-
ate fall-prevention strategies, develop a personal fall-pre-
vention action plan, increase fall prevention and man-
agement confidence, identify community fall-prevention
resources, and engage participants in motor and sensory
exercises to reduce fall risk. The components of the pro-
gram align with recommendations from researchers
in the field and the International MS Falls Prevention
Research Network that fall-prevention programs include
information on environment modification (removing
hazards, improving lighting), evaluation and adaptation
of activity demands, training in the use of compensatory
strategies (using a mobility device), and practice of exer-
cises focused on sensory and motor strategies to improve
balance.”®" Assessments of walking and balance are also
included in the NMSS version of FFF to show partici-
pant progress.

The NMSS FFF program was introduced and dis-
seminated to the community through its chapters and
was piloted by 19 chapters in 2011. In addition to the
three tests that were components of the program, the
NMSS also contacted participants 6 months after the
program to ask how many times they had fallen in the 6
months since the program. This study evaluated changes
in performance on the three tests administered to par-
ticipants during the first and last sessions in this com-

Fall-Prevention Program in People with MS

munity administration of the program and evaluated for
changes in the number of falls from the beginning of the
program to 6 months later. We hypothesized that par-
ticipants in FFF would show significantly improved self-
reported and objectively measured balance and mobility
at the end of the program and fewer falls 6 months after
the program compared with baseline at the beginning of
the program.

Methods

People with MS were recruited to participate in FFF
by 19 NMSS chapters across the United States between
September 2011 and May 2012. People were recruited
by paper flyers, website advertisements, newsletters, and
personal mailings. Participation required a physician-
verified diagnosis of MS and a signed release. Partici-
pants had to be able to walk with unilateral assistance or
without assistive devices and were asked to pay $25 to
$75 for the 8-week program; NMSS chapters provided
scholarships for those unable to pay.

The FFF Program

The NMSS FFF weekly program addresses falls using
a multifactorial approach combining education and
exercise to minimize the risk of falls in people with MS.
The FFF program is designed for groups of approxi-
mately 10 to 15 participants. The program consists
of eight sessions, each with 1 hour of fall-prevention
education followed by 1 hour of exercises focused on
sensory and motor strategies to improve balance. The
education portion of the classes was facilitated by lay
NMSS staff members, an occupational therapist, or a
nurse. The education covered the following topics: week
1, causes of falls and understanding balance; week 2, fear
of falling, center of gravity, and multisensory training;
week 3, optimizing mobility, gait, and flexibility; week
4, managing energy, strength, and endurance; week 5,
safety at home and functional fitness; week 6, safety in
the community; week 7, recovering from falls and per-
sonal fitness; and week 8, putting it all together. Some
chapters used mental health professionals to facilitate the
“fear of falling” session. The exercise portion was facili-
tated by a physical therapist. Exercises included warm-
up, balance practice, sensory fine-tuning, functional
activities, strengthening, and cooldown. Exercises were
demonstrated by program instructors and were the same
each week, except for options for progression over time.
Participants were encouraged to perform the exercises
at home between sessions and after program comple-
tion. Facilitator manuals from the NMSS include all
the instructions for organizing the program, presenting
educational and background materials, and performing
the standardized outcome testing. Printed materials for
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the participants include all the information presented,
exercise instructions, and homework assignments.'?

Outcome Measures

At the first session, participants were asked how often
they fell in the previous 6 months, and they completed
the 8-foot Timed Up and Go (TUG), the Berg Balance
Scale (BBS), and the Activities-specific Balance Confi-
dence (ABC) scale, which provide objective assessment
of mobility and balance and self-report of balance con-
fidence, respectively. The TUG, BBS, and ABC scale
were repeated at the end of the final FFF session (Table
1). The TUG was also included in the OASIS version
of FFF. The TUG and the BBS were administered and
scored by the program facilitators; the ABC scale is a
self-report questionnaire. These measures have been
shown to be valid and reliable in people with MS.!¢"

The ABC scale is a self-report questionnaire that
rates balance confidence on a scale from 0 (no confi-
dence) to 100 (fully confident) for 16 daily activities
that incorporate static, dynamic, proactive, and reactive
balance. The ABC scale’s concurrent convergent valid-
ity in people with MS has been reported to be moderate
to good (0.50 to -0.75), with six balance and walking
performance tests, participants’ retrospective fall history,
a validated walking impairment scale, and use of assistive
devices.'®!® The ABC scale discriminated between mul-
tiple fallers and nonfallers with MS, and its internal con-

Table 1. Sequence and timing of activities
including Free From Falls sessions and
outcome assessments

6-mo follow-
up: online or

Sessions telephone
Session 1 2-7 Session 8 survey
Demographics
questionnaire
1 h of falls 1 h of falls 30 min of falls
education education education

1 hof 1 h of exercise

exercise
Activities-specific Activities-
Balance Confidence specific Balance
scale Confidence scale
Berg Balance Scale Berg Balance

Scale

8-foot Timed Up 8-foot Timed Up
and Go and Go
No. of falls in the No. of falls in
past 6 mo the past 6 mo
No. of falls in the
past year

sistency is high (o0 = 0.95), with interitem correlations
between 0.30 and 0.83.' The ABC scale was completed
directly by the participants. Only a final score for this
scale was recorded during the FFF program, and, there-
fore, its reliability in this study was not assessed.

The BBS is a clinician-rated scale of 14 static and
dynamic balance tasks ranging in difficulty from unsup-
ported sitting to single-limb standing, each of which
is rated from O (cannot perform) to 4 (normal perfor-
mance). The test-retest reliability of the BBS is high in
ambulatory individuals with MS (intraclass correlation
coefhicient [ICC] = 0.96)," and its internal consistency
in this study was also high (Cronbach o = 0.87). The
BBS has been reported to identify fallers with MS using
cutoff scores of 45'¢ or 54.® The program facilitators
administered the BBS.

The 8-foot TUG measures the time it takes to rise
from a chair, walk 8 feet, turn around, and return to sit
in the chair.?® Participants performed this test twice at
each test session, and the best performance was used for
analysis. The original TUG test uses a 10-foot or 3-m
walk.?! Curoff times for the TUG to identify fallers with
MS have not been published. The test-retest reliability of
the TUG for people with MS with Expanded Disability
Status Scale scores greater than 4** or 5.0 to 6.5 are high
(ICCs = 0.88 and 0.97, respectively),'** and its internal
consistency is high (Cronbach o = 0.88). The program
facilitators administered the 8-foot TUG.

At session 1, participants also reported demograph-
ics (age, sex, date of diagnosis) and number of falls in
the previous 6 months and 1 year (categorized as 0,
1-3, 4-6, 7-10, 211 falls). At session 8, participants
repeated the ABC scale, the BBS, and the 8-foot TUG.
Six months after FFF, participants completed an online
or telephone survey about falls in the previous 6 months
(Table 1).

The institutional review board at Oregon Health &
Science University (Portland) determined that this ret-
rospective analysis of de-identified data was not human
subject research, and it was, therefore, exempt from
institutional review board approval.

Statistical Analysis

Because not all participants who completed FFF
completed the 6-month follow-up assessment, x> tests or
analyses of variance were conducted to determine statis-
tically significant differences in demographic and other
baseline variables between those who completed only
sessions 1 and 8 and those who also completed 6-month
follow-up measures. Variables found to differ statistically
significantly between the groups were included as covari-
ates in the analyses of the outcome measures.
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The effects of FFF on the outcome measures were
assessed by repeated-measures analysis of variance, with
the time points as the within-subjects factors, including
significant covariates. A y* test was performed to assess
the impact of FFF on the proportion of fallers (=1 falls)
and nonfallers (no falls) in the previous 6 months at
baseline and at the 6-month follow-up. Assumption test-
ing was conducted on all the outcome variables before
these analyses, and no significant violations were found.

Results

Demographic Characteristics

A total of 134 participants completed the measures
at sessions 1 and 8, and 109 completed the 6-month
follow-up assessment. Of the 134 participants complet-
ing sessions 1 and 8, 66% were women; the age range
was 26 to older than 65 years, with 58% being older
than 55 years. Participants had MS for a mean of 11.91
years (Table 2).

These 134 participants attended classes of 6 to 14
people in urban and rural locations around Birming-
ham, Alabama; Bakersfield, Fresno, Los Angeles, Palo
Alto, Rancho Mirage, and Santa Barbara, California;
Orlando, Florida; Boston, Massachusetts; St. Paul, Min-
nesota; St. Louis, Missouri; New York City and Pitts-
ford, New York; Raleigh, North Carolina; Scranton and
Sewicky, Pennsylvania; St. George, Utah; and Manassas
and Charlottesville, Virginia.

Table 2. Baseline characteristics of the 134
Free From Falls participants

Characteristic Participants
Duration of MS, y (mean [SD]) 11.9 (9.5)
Female sex, % 66
Age, %
26-34y 2
35-45y 1
46-55y 29
56-65y 45
>65y 13
Times fallen in past 6 mo, %
None 32
1-3 54
4-6 1
7-10 2
211 1
Times fallen in past year, %
0 25
1-3 54
4-6 8
7-10 10
211 3

Fall-Prevention Program in People with MS

Preliminary analysis demonstrated that at baseline,
those who completed the 6-month follow-up assessment
reported more falls in the past year than those who did
not complete the 6-month follow-up assessment (P <
.05). Therefore, falls in the past year was included as a
covariate in the outcome analyses. There were no signifi-
cant differences in demographics or in ABC scale, BBS,
or 8-foot TUG scores at baseline between individuals
completing and not completing the 6-month follow-up
assessment (P > .05).

Outcomes at Completion of FFF

Group mean scores on the ABC scale, BBS, and
8-foot TUG all improved significantly from session 1 to
session 8, demonstrating improvements in participants’
balance confidence, balance performance, and mobility.

Specifically, for the ABC scale, there was a significant
and strong?* main effect (Fl 4 = 17.14, P < .05, n? =
0.21), indicating that participants’ balance confidence
increased (mean + SD: from 54.80 + 19.81 to 66.93 *
17.40). For the BBS, there was a significant and strong
main effect (F ¢ = 23.39, P < .05, n? = 0.26), indicat-
ing that participants’ objectively measured balance per-
formance improved (mean + SD: from 47.44 + 6.90 to
51.36 + 5.12). For the 8-foot TUG, there was a signifi-
cant and moderate main effect (F1,79 = 4.83, P < .05, ?
= 0.06), indicating improved functional mobility (mean
+ SD: from 11.22 + 4.78 seconds to 10.09 + 4.17 sec-
onds) (Figure 1).

Outcomes 6 Months After FFF

Six months after the FFF program, fewer falls were
reported (y* [4, N = 239] = 10.56, P < .05, Phi = 0.21).
Twelve percent more participants were nonfallers in the

past 6 months compared with baseline (” < .10) (Table 3).

Discussion

Participants in the MS FFF multifactorial fall-preven-
tion group exercise and education program improved
their balance and functional mobility and had fewer
falls. At completion of FFF, self-reported balance con-
fidence, objectively measured balance performance, and
functional mobility were significantly improved from
baseline, and 6 months later, fewer falls were reported.

Table 3. Proportion of fallers and nonfallers in

the past 6 months at baseline and at 6-month

follow-up after the Free From Falls program
Baseline, %

6-mo follow-up, %

Participants (N=134) (N=109)
Nonfallers 32 44
Fallers 68 56
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Figure 1. Changes in mean * SD balance and mobility scores between the first (baseline)
and last (visit 8) sessions of the Free From Falls program

A, Activities-specific Balance Confidence (ABC) scale scores increased from 54.8 £ 19.8 to 66.9 £ 17.4 (P < .05). B, Berg Balance
Scale (BBS) scores increased from 47.4 £ 6.9 to 51.4 £ 5.1 (P < .05). C, The 8-foot Timed Up and Go (TUG) scores decreased from
11.2+4.8to 10.1 £ 4.2 seconds (P < .05). D, Fall Prevention Confidence scores increased from 7.7 £+ 3.0 (baseline) to 10.6 + 3.6
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These findings suggest that FFF may have significant
short- and long-term benefits.

Self-reported balance confidence improved, as reflect-
ed by a 12-point increase on the ABC scale from 55 to
67, from the beginning to the end of FFF. These scores
are similar to previously reported ABC scale scores for
people with MS.!%» The baseline and follow-up scores
are better (higher) than the only reported cutoff value of
40 for identifying fallers with MS.'® This suggests that
the balance confidence of our sample was likely repre-
sentative of the population of people with MS and that
their balance improved.

Objectively measured balance improved, as reflected
by a 4-point increase on the BBS from 47 to 51 from

the beginning to the end of FFF. These scores lie
between previously identified cutoff scores of 45'° and
54® reported to identify fallers with MS. Previous stud-
ies in people with MS have found a ceiling effect with
the BBS,*1%% and the BBS intrinsically has a floor effect
because it cannot measure balance in people unable to
sit without support. The minimal detectable change for
the BBS in people with MS has been reported to be 3 to
7 points.” The improvement of 4 points after FFF lies
within the reported minimal detectable change for peo-
ple with MS, suggesting small but important improve-
ments in balance comparable with previous studies.
Objectively measured functional mobility improved,
as reflected by a 1-second decrease on the 8-foot TUG
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from 11 to 10 seconds from the beginning to the end
of FFE. This is equivalent to a change from 13.75 to
12.5 seconds on the more commonly performed 10-foot
TUG. This initial time is within the range reported
previously in a cohort of people with MS* and much
shorter than the 22 seconds for the 10-foot TUG report-
ed in a more disabled group of people with MS." This
small but statistically significant improvement in the
8-foot TUG score over the 8 weeks of the FFF program
is encouraging, although this change is not as high as the
published 23% to 24% required to demonstrate a genu-
ine improvement in TUG performance in people with
MS.? Furthermore, because FFF focuses on prevent-
ing falls and improving balance, some participants may
walk more slowly during the TUG test to improve their
safety, particularly because the TUG test instructions are
to use a safe and comfortable walking speed. Program
participants may be able to walk more safely and more
quickly if they continue to implement the home exer-
cise program, but these changes may take longer than 8
weeks to occur.

This study showed a decrease in falls from baseline to
the 6-month follow-up (P < .05) and a decrease in the
number of fallers that approached statistical significance
(P < .10). These results are encouraging, particularly 6
months after the program. Only two studies have report-
ed on the impact of exercise programs on falls in people
with MS, and there are no previous published reports
on the impact of education programs on falls in MS.
In a pilot study with 44 people, Cattaneo et al.”” found
that one-on-one treatment with conventional physical
therapy, a balance program with motor strategy train-
ing alone, or a balance program with motor and sensory
strategy training all resulted in fewer falls and fewer fall-
ers, but the combination of motor and sensory strategy
training was most effective. Including motor and sensory
strategy training in the exercise component of FFF may
have contributed to the reduction in falls observed in
the present study.”® A larger study by Coote et al.”” with
111 people with MS who all used bilateral assistance to
ambulate outdoors found that group physical therapy
focused on balance and strength exercises but not one-
on-one physical therapy or yoga resulted in fewer falls
and fewer fallers. The group exercise in FFF may have
contributed to its benefits for fall prevention. A small
study of 30 people with MS found that a fall-prevention
education program increased knowledge of fall risk fac-
tors, increased knowledge and skills to manage falls and
fall risk, and promoted changes in behavior to reduce
personal fall risk, but the impact of this program on falls
has not been published."

Fall-Prevention Program in People with MS

The present study has several strengths. This is an
important first step in evaluating this fall-prevention
program adapted from evidence-based information
designed to decrease falls in older adults. The sample
was large and geographically diverse, including more
than 100 people with MS from around the United
States. The participant demographics were representa-
tive of people with MS: participants were mostly women
older than 45 years, and most were not employed. The
retrospective observational nature of this study allowed
us to evaluate the effectiveness of the FFF program
under real-world conditions rather than under the opti-
mized conditions of a clinical trial. In addition, data
were available directly after the FFF program and 6
months later, allowing for assessment of sustained ben-
efits of the program.

This study also has several limitations characteristic
of most analyses of observational data. Because the data
were collected as part of a clinical program and not from
a preplanned prospectively designed research study,
there are many missing data that may have resulted in
ascertainment bias. There was no alternative interven-
tion to control for potential nonspecific effects of the
socialization and attention associated with attending
FFF or for the effects of the current standard of care
for falls in people with MS. Outcome measures were
limited to objective measures of balance and walking,
self-reports of balance at completion of the program,
and self-reports of previous falls 6 months after the
program. The accuracy of fall counts is limited by recall
bias associated with assessing falls retrospectively for
the previous 6 months, and the precision of these fall
counts is limited by broad categorization of fall counts.
Requiring people to pay to participate in the program
has unknown effects. This may have been a deterrent to
participation, although NMSS policy is that no one is

* Falls are common in people with MS and result
in substantial physical and psychosocial conse-
quences.

® People with MS who participated in the Free
From Falls multifactorial fall-prevention group
exercise and education program demonstrated
improved balance and functional mobility and
had fewer falls after completing the program.

* Well-designed randomized controlled trials are
needed to definitively determine whether the Free
From Falls program prevents falls and improves
participation and quality of life in people with MS.
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ever excluded from a program if they are unable to pay
the fee. However, payment may have encouraged greater
adherence and attendance because of the investment.
The results of this study may not generalize to provision
of the program for free or to a randomized controlled
trial where people are generally paid to participate.

Although this study has many limitations, it is
important to understand that the NMSS FFF program,
although derived from evidence, similar to many self-
management programs in wide distribution and use for
many conditions, currently does not have high-quality
evidence to support benefit. The study presented herein
is an early step in evaluating this program’s effectiveness
and suggests that the NMSS FFF program prevents falls
in people with MS. Although randomized controlled
trials of this program that include comparison with an
appropriate control intervention, full follow-up of all
enrolled participants, objective prospective counting of
falls, and measures of participation, quality of life, and
fall-related injuries are needed to definitively assess the
impact of this and other fall-prevention programs in
MS, 15 this study suggests that the program is clinically
beneficial for patients with MS.

Conclusion

This study suggests that the FFF multifactorial fall-
prevention group exercise and education program may
improve balance and prevent falls in people with MS
and that this and similar programs are, therefore, likely
to be clinically helpful for people with MS at risk for
falls. The FFF program should be subjected to a large
randomized controlled trial with falls as the primary
outcome to determine effectiveness and, therefore, value
in people with MS. Having a proven program to pre-
vent falls is important for health-related quality of life in
people living with MS, their health-care providers, and
society owing to the high cost of falls. O
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