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Background. The Berg Balance Scale (BBS) is a balance measure commonly used for
people with multiple sclerosis (MS). The Mini-BESTest is an alternative based on balance
systems.

Objective. The study objective was to compare the BBS and the Mini-BESTest for sensitivity
to change, likelihood ratios for walking aid use and falls, and associations with clinical variables
in people who have MS and are ambulatory.

Design. This was a cohort study with measurements before and after exposure to 8 weeks
of routine physical therapy intervention.

Methods. For 52 participants who had a primary diagnosis of MS and who were indepen-
dently mobile, with or without an aid, demographic details and a history of falls and near falls
were collected. Participants completed the Mini-BESTest, Multiple Sclerosis Impact Scale-29,
Multiple Sclerosis Walking Scale-12, BBS, Modified Fatigue Impact Scale, and Six-Minute Walk
Test.

Results. No participant started with a baseline Mini-BESTest maximum score of 28, whereas
38.5% (n�20) started with a baseline BBS maximum score of 56. Statistically significant
changes in the Mini-BESTest score (X�5.31, SD�3.5) and the BBS score (X�1.4, SD�1.9) were
demonstrated. Effect sizes for the Mini-BESTest and the BBS were 0.70 and 0.37, respectively;
standard response means for the Mini-BESTest and the BBS were 1.52 and 0.74, respectively.
Areas under the receiver operating characteristic curves for the Mini-BESTest and the BBS were
0.88 and 0.77, respectively, for detecting mobility device use and 0.88 and 0.75, respectively,
for detecting self-reported near falls. The Mini-BESTest had a higher correlation for each
secondary measure than did the BBS.

Limitations. This study involved a sample of convenience; 61% of the participants did not
use a walking aid. The order of testing was not randomized, and fall status was obtained
through retrospective recall.

Conclusions. The Mini-BESTest had a lower ceiling effect and higher values on respon-
siveness tests. These findings suggest that the Mini-BESTest may be better at detecting changes
in balance in people who have MS, are ambulatory, and have relatively little walking disability.
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Multiple sclerosis (MS) is a
chronic, progressive disorder of
the central nervous system that

commonly affects young adults.1,2 Many
people with MS report balance prob-
lems.3,4 Such balance impairments may
occur in the initial stages of the disease
and in people who have MS and minimal
clinical disability.5,6 Balance is a complex
phenomenon involving many systems
and domains,7 and the early detection of
balance impairments in people with MS
is essential for optimally managing this
lifelong condition.

Various balance measurements have
been used in studies involving people
with MS.8 One commonly used clinical
balance measurement is the Berg Balance
Scale (BBS).9 Although studies have
reported favorable psychometric proper-
ties of the BBS in people with MS,10,11

limitations such as ceiling effects,12,13

reduced responsiveness,13 and problems
with its rating scale design have been
reported.14 The BBS also is not designed
to assess many balance elements, such
as reactions to external perturbations,
dynamic gait, and dual tasks—all re-
quired for functional balance in people
with MS.8,15,16 Such limitations should be
considered in the choice of an appropri-
ate measure in research and clinical
practice.

An alternative to the BBS is the BESTest,
a 27-item balance measure.16 However,
the main limitation of the BESTest is that
it can take up to 30 minutes to adminis-
ter. A shorter version, the 14-item
Mini-BESTest,15 takes 10 to 15 minutes to
administer. The Mini-BESTest takes into
account dynamic balance, including
anticipatory transitions, postural re-
sponses, sensory orientation, and
dynamic gait—all required for functional
balance.15 The Mini-BESTest has been
shown to have good psychometric prop-
erties in various neurological condi-
tions.17–21 The Mini-BESTest may be
more appropriate than the BBS for use in
people with MS because its wider
system-specific assessment may ensure
that a high-level deficit is not overlooked
and that changes in these domains are
detected after treatment.

Recent literature13,19,22 has compared
various psychometric properties of the
Mini-BESTest and the BBS in people with
Parkinson disease and people with
mixed neurological conditions. All of
those studies demonstrated more favor-
able results (ie, responsiveness, validity,
reliability, sensitivity, and specificity) for
the Mini-BESTest than for the BBS. To our
knowledge, a comparison of the BBS and
the Mini-BESTest in a sample of only peo-
ple who have MS and are ambulatory has
not been done.

Therefore, the aim of this study was to
compare the Mini-BESTest and the BBS
for assessing balance in people who have
MS and are ambulatory. Specifically, our
objectives were to investigate which bal-
ance measure is better at detecting a
change in balance after routine physical
therapy care; whether each measure can
distinguish people who report falls, near
falls, or the use of a mobility device;
whether a change in balance score is
associated with a patient’s or a thera-
pist’s (or both) impression of change;
and whether each measure is associated
with other clinical measures. Our
hypothesis was that the Mini-BESTest
would perform better in all areas than
would the BBS.

Method
This was a descriptive cohort study, and
STROBE (STrengthening the Reporting
of OBservational studies in Epidemiol-
ogy) guidelines were followed to stan-
dardize the conduct and reporting of the
research. Participants gave informed
consent before assessments.

People who had MS and attended outpa-
tient clinics at an acute care teaching
hospital for physical therapy treatment
from September to November 2013 were
invited to take part. All participants had a
primary diagnosis of MS; were medically
stable; were independently mobile, with
or without an aid; and were more than
18 years of age. We aimed to recruit a
sample of 50 participants. The sample
size was chosen on the basis of 2 consid-
erations: (1) that the detection of a mod-
erate change from the baseline (Cohen
d�0.5) with a sample size of 44 will have
a 90% power to detect an effect size of
0.5 by use of a paired t test with a 2-sided

significance level of .05, and (2) that cor-
relation coefficients will have a 2-sided
Fisher z test value of 0.05 for the null
hypothesis that a Pearson correlation
coefficient (r) of .0 will have an 80%
power to detect an r of .4 with a sample
size of 47. Sample size calculations were
done with nQuery 7 software (Statistical
Solutions Ltd, Cork, Ireland).

Each participant attended the first testing
day as part of routine physical therapy
care, and demographic data (ie, age, sex,
time since diagnosis, mobility status, and
self-reported history of falls or near falls)
were collected. Falls were assessed by
asking the following 2 questions: (1)
“Have you had a fall in the last 3
months?” and (2) “Have you had a near
fall in the last 3 months?” A fall was
defined as an unexpected event in which
the participants came to rest on the
ground, floor, or lower level, and a near
fall was defined as an unexpected event
in which the participants nearly came to
rest on the ground, floor, or lower level.”

A senior physical therapist with experi-
ence in MS (E.R.) carried out the testing.
Each participant was assessed before and
after the completion of routine physical
therapy. The therapy included individual
sessions, home exercise programs, or
group classes (or a combination of these
interventions) incorporating neuromus-
cular stimulation, Nintendo Wii Fit
games (Nintendo, Redmond, Washing-
ton), and specific strengthening and aer-
obic training, individually prescribed as
needed by the lead investigator (E.R.).

After 8 weeks of physical therapy, par-
ticipants completed the outcome mea-
sures again in the same order. The lead
investigator and the participants then
rated their change in balance using a
7-point global rating of change (GRC)
scale.

Outcome Measures
Demographic variables were collected
from the participants’ medical or physi-
cal therapy notes. Any outstanding infor-
mation was collected from participants
verbally before assessments. In addition
to the BBS and the Mini-BESTest, several
measures suggested as part of a core set
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of outcomes23 for people with MS were
administered.

The BBS is a 14-item balance test that
takes approximately 10 to 15 minutes to
administer. Performance on each item is
rated from 0 (cannot perform) to 4 (nor-
mal performance). The total BBS score
ranges from a minimum of 0 point to a
maximum of 56 points. A higher score
on the BBS indicates better balance. The
BBS was shown to have good test-retest
reliability (intraclass correlation coeffi-
cient�.96) and interrater reliability
(intraclass correlation coefficient�.96)
in people with MS.11 The BBS also was
shown to have acceptable concurrent
validity with other balance measures,
such as the Timed “Up & Go” Test,
Dynamic Gait Index, Hauser Deambula-
tion Index, Dizziness Handicap Inven-
tory, and Activities-specific Balance Con-
fidence Scale, in people with MS.10

The 14-item Mini-BESTest15 was de-
signed to investigate the following 4
dynamic balance domains: anticipatory
postural adjustments, postural responses
to perturbations, sensory orientation,
and balance during gait with and without
a cognitive task. The standard protocol
for administrating the Mini-BESTest was
used in this study.15,16 All items are
scored on an ordinal scale (0�severe,
1�moderate, and 2�normal perfor-
mance). The total Mini-BESTest score
ranges from a minimum of 0 point to a
maximum of 28 points. A higher score
on the Mini-BESTest indicates better bal-
ance. Preliminary evidence supports the
between-rater reliability21 and the test-
retest reliability and convergent valid-
ity19,24 of the Mini-BESTest in heteroge-
neous neurological populations, which
included people with MS.

The Multiple Sclerosis Impact Scale-29
(MSIS-29) is a 29-item self-report ques-
tionnaire for assessing the impact of MS
on physical (20 items) and psychological
(9 items) domains over the preceding 4
weeks in people with MS.25 Each item
has 5 potential responses, from 1 (not at
all) to 5 (extremely). Both domains of the
scale are scored by summing all of the
responses across the items and then con-
verting the values to a scale from 0 to
100, where 100 indicates a greater

impact of disease on daily function
(worse health). The MSIS-29 has been
shown to have acceptable psychometric
properties in people with MS.26

The Multiple Sclerosis Walking Scale-12
(MSWS-12)27 is a 12-item self-report ques-
tionnaire for rating the impact of MS on
walking domains over the preceding 2
weeks. Scores on each individual walk-
ing item range from 1 to 5, with 1 mean-
ing no limitation and 5 meaning extreme
limitation. A higher score indicates a
greater impact of MS on walking ability.
The MSWS-12 has been shown to be reli-
able and valid for people with MS.28,29

The Modified Fatigue Impact Scale30 is a
21-item self-report questionnaire for
rating the impact of MS on physical, cog-
nitive, and psychological domains of
fatigue. It takes 5 to 10 minutes to com-
plete. Each item is rated on a 5-point
Likert scale (0–4). The total score
(0–84) and scores on subscales for phys-
ical (0–36), cognitive (0–40), and psy-
chosocial (0–8) functioning are totaled
and converted to a score out of 100. A
higher value indicates greater fatigue.
The Modified Fatigue Impact Scale is
commonly used in people with MS31,32

and has been shown to have acceptable
validity.33

The Six-Minute Walk Test (6MWT)34,35 is
a submaximal measure of walking endur-
ance. Participants walk as far as possible
in 6 minutes along a 30-m hallway, turn-
ing around cones at each end, with their
habitual assistive device, if needed. The
distance walked is documented. Walking
improvement on the 6MWT is indicated
by positive change scores (in meters).
The average value for people who are
healthy is 900 m. The 6MWT has been
shown to be reliable and valid in people
with MS.36,37

Global rating of change scales are de-
signed to quantify a person’s impression
of improvement or deterioration over
time, usually either to determine the
effect of an intervention or to chart the
clinical course of a condition.38 For this
study, two 7-point scales were designed
for both the lead investigator and partic-
ipants to quantify the participants’
change in balance after routine physical

therapy care. The 2 questions asked
were: (1) “With respect to your balance,
due to your multiple sclerosis, how
would you describe yourself now
compared to the beginning of this inter-
vention period?” and (2) “Compared
with the beginning of this intervention
period, how would you describe the par-
ticipants’ balance, due to their multiple
sclerosis, now?” The possible responses
were: very much worse, much worse,
minimally worse, no change, minimally
improved, much improved, and very
much improved. The responses “mini-
mally improved,” “much improved,” and
“very much improved” were combined
to create the variable “improved
balance.”

IBM SPSS Statistics version 20 (IBM SPSS,
Armonk, New York) and Microsoft Excel
(Microsoft Corp) were used for data anal-
ysis. Demographic data were expressed
as the mean and standard deviation or as
the median and interquartile range. P
values of less than .05 were considered
significant. Paired t tests were used to
examine the changes in Mini-BESTest
and BBS scores after treatment. Floor and
ceiling effects were calculated as the per-
centages of participants with minimum
and maximum scores, respectively. The
McNemar test for binary matched-pairs
data was used to compare ceiling effects.

The standard response mean and the
effect size also were used to investigate
the ability of each measure to detect
change.39 The standard response mean
is determined by dividing the mean
change in scores at 2 time points by the
standard deviation of the change. Stan-
dard response means of 0.20, 0.50, and
0.80 or greater have been proposed to
represent small, moderate, and large lev-
els of responsiveness, respectively.40

The equation used to calculate the effect
size was:

�2 �
t2

t2 � N � 1
,

where t�the test statistic value and
N�the sample size. Guidelines41 have
stated that values of 0.2 to 0.3 represent
a small effect, a value of 0.5 represents a
medium effect, and a value of 0.8 repre-
sents a large effect.
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The receiver operating characteristic
curve and the area under this curve
(AUC), with its 95% confidence interval
(95% CI), were calculated42 to investi-
gate the ability of the BBS and the Mini-
BESTest to distinguish reported improve-
ments in balance (scores of 5, 6, and 7 on
the GRC scale), reported falls or near
falls, or the use of a mobility aid. The
AUC can range from 0.5 to 1.0; a value of
0.5 indicates no accuracy in distinguish-
ing “improved” from “not improved,”
whereas a value of 1 indicates perfect
accuracy.39

Likelihood ratios were computed for all
possible cutoff scores. Positive likeli-
hood ratios, computed as sensitivity/
(1 � specificity), indicate the increase in
the odds of having a condition given a
positive test result. Negative likelihood
ratios, computed as (1 � sensitivity)/
specificity, indicate the decrease in the
odds of having a condition given a neg-
ative test result.

An analysis of variance was used to com-
pare the mean differences between GRC
score categories. The nonparametric
Spearman rank order correlation was
used to compare baseline balance score
measurements with each other and to
compare baseline and change scores on
the Mini-BESTest and the BBS with those
on all of the aforementioned secondary
measures used in this study.

Role of the Funding Source
Ms Ross was the recipient of the Char-
tered Physiotherapists in Neurology and
Gerontology Research Bursary.

Results
Over a 3-month period, 62 consecutive
people with MS were invited to partici-
pate in the present study. Of those, 53
expressed an interest and 52 were eligi-
ble for the study. Data from 52 partici-
pants at baseline (mean age�45.73
years, SD�5.65; 37 women) and from
47 participants at follow-up (mean
age�41.09 years, SD�5.65; 33 women)
were used. Participants for whom data at
follow-up were missing were omitted
from the relevant analyses. Baseline
demographic data are shown in Table 1.
Reasons for dropouts (n�5, 9.6%)
included family commitments (n�2),
transportation (n�1), work (n�1), and
other medical issues (n�1).

Descriptive statistics for the Mini-
BESTest and the BBS are shown in Table
2. No participant had the maximum base-
line Mini-BESTest score of 28 points.
Twenty participants (38.5%) had the
maximum baseline BBS score of 56
points; those 20 participants had base-
line Mini-BESTest scores ranging from 12
to 27 points. The proportion of partici-
pants who had the maximum score on
the BBS at baseline was statistically larger
than the proportion of participants who
had the maximum score on the Mini-
BESTest at baseline (McNemar test,
P�.001). The Figure shows the frequen-
cies of scores across both measures, with
the Mini-BESTest scores doubled, so that
scores on both measures are out of 56.

All 47 participants who completed the
study showed improvements in Mini-
BESTest scores. Twenty-seven partici-
pants (57.4%) showed improvements
in BBS scores. Nineteen participants
(40.4%) did not show changes in base-
line BBS scores after the intervention; 16
of these 19 participants still had the max-
imum BBS score of 56.

There were statistically significant
improvements in the Mini-BESTest score
(X�5.31, SD�3.5) (P�.01) and in the
BBS score (X�1.4, SD�1.9) (P�.01)
after treatment. The effect sizes for the
Mini-BESTest and BBS changes were 0.70
and 0.37, respectively. The standard
response means for the Mini-BESTest and
the BBS were 1.52 and 0.74, respectively.
Receiver operating characteristic curve
analysis could not be completed for the
Mini-BESTest change score because all
responses were positive.

With regard to the ability of the BBS
change to detect a participant’s impres-

Table 1.
Baseline Demographic Data for 52
Participantsa

Variable Value

Age (y), X (SD) 45.73 (5.65)

No. of men/women 15/37

Years since diagnosis, X (SD) 10.87 (8.48)

Type of multiple sclerosis
diagnosed

Benign 3 (5.8)

Relapse-remitting 42 (80.8)

Secondary progressive 3 (5.8)

Primary progressive 4 (7.7)

Walking aid used

None 32 (61.5)

Walking frame 1 (1.9)

Rollator 3 (5.8)

Walking stick/cane 11 (21.1)

Elbow crutch 2 (3.8)

No. of self-reported falls in
last 3 mo

13

No. of self-reported near
falls in last 3 mo

34

a Values are reported as number (percentage) of
participants unless otherwise indicated.

Table 2.
Descriptive Statistics for Berg Balance Scale and Mini-BESTesta

Measure

Before Intervention
(N�52)

After Intervention
(n�47)

Change
(n�47)

X SD
Median
(IQR) Range X SD

Median
(IQR) Range X SD

Median
(IQR) Range

Berg Balance
Scale

53.3 3.2 55 (4.5) 45–56 54.5 2.6 55.5 (2.25) 44–56 1.4 1.9 1.0 (2.0) 0–6

Mini-BESTest 18.8 6.0 22 (10.5) 4–27 23.6 3.8 25 (7.0) 15–28 5.31 3.5 5.0 (4.0) 1–17

a IQR�interquartile range.
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sion of a balance change (a participant
whose GRC score indicated improve-
ment), the AUC was 0.56 (not signifi-
cant) (P�.59). With regard to the ability
of the Mini-BESTest and the BBS at base-
line (N�52) to distinguish between par-
ticipants who used a mobility device and
those who did not, the AUCs were 0.88

(P�.01) and 0.88 (P�.01), respectively.
A Mini-BESTest score below a cutoff of
19.5 classified participants as requiring a
mobility aid with a positive likelihood
ratio of 4.53 (95% CI�2.15, 9.54) and a
negative likelihood ratio of 0.18 (95%
CI�0.06, 0.53). A BBS score below a cut-
off of 54.5 classified participants as

requiring a mobility aid with a positive
likelihood ratio of 3.89 (95% CI�1.97,
7.67) and a negative likelihood ratio of
0.19 (95% CI�0.07, 0.55).

Near falls were reported by 65.4% of par-
ticipants (34/52). With regard to the
detection of self-reported near falls, the
AUCs for the baseline Mini-BESTest and
BBS scores were 0.77 (P�.01) and 0.75
(P�.03), respectively. A Mini-BESTest
score below a cutoff of 22.5 classified a
participant nearly falling with a positive
likelihood ratio of 2.86 (95% CI�1.33,
6.14) and a negative likelihood ratio of
0.19 (95% CI�0.07, 0.55). A BBS score
below a cutoff of 55.5 classified a partic-
ipant nearly falling with a positive likeli-
hood ratio of 1.89 (95% CI�1.02, 3.49)
and a negative likelihood ratio of 0.43
(95% CI�0.22, 0.85). A history of falls
was reported by 28.8% of participants
(15/52). With regard to the detection of
self-reported falls, the AUCs for the Mini-
BESTest and BBS scores were 0.65 and
0.592, respectively (not significant)
(P�.092 and P�.302, respectively).

Table 3 shows the frequencies of GRC
scores for both the therapist and the par-
ticipant (n�47). There was no statistical
difference in the means of either Mini-
BESTest or BBS scores between the GRC
categories (analysis of variance). There
was a trend for increasing participant
GRC balance rating scores and therapist
GRC balance rating scores to be associ-
ated with an increasing change in the
Mini-BESTest balance score. This linear
trend was not replicated with a change
in the BBS.

The baseline mean Mini-BESTest score
was significantly associated with the
baseline mean BBS score (r�.78, P�.01).
At baseline, both balance measures were
significantly correlated with all 5 second-
ary outcome measures. The baseline
Mini-BESTest score had a higher correla-
tion coefficient for each secondary mea-
sure than did the baseline BBS score
(Tab. 4).

The associations between changes in
Mini-BESTest and BBS scores and
changes in secondary measure scores are
shown in Table 5. A change in the BBS
score was not significantly associated

Table 3.
Global Ratings of Change by Participant and Physical Therapist and Corresponding
Balance Scoresa

Rater Parameter

Global Rating of
Change in Balance

P (ANOVA)1 2 3 4 5 6 � 7

Participant n 0 0 0 8 19 18 � 2

Change in BBS score,
X (SD)

1.8 (1.9) 1.7 (2.3) 1.1 (1.45) .481

Change in Mini-BESTest
score, X (SD)

4.0 (2.4) 4.9 (3.1) 6.3 (4.10) .248

Physical
therapist

n 0 0 0 6 29 12 � 0

Change in BBS score,
X (SD)

1.7 (1.9) 1.4 (1.8) 1.4 (2.4) .912

Change in Mini-BESTest
score, X (SD)

4.2 (2.4) 5.1 (3.1) 6.4 (4.7) .416

a Global ratings of change: 1�very much worse, 2�much worse, 3�minimally worse, 4�no change,
5�minimally improved, 6�much improved, 7�very much improved. ANOVA�analysis of variance,
BBS�Berg Balance Scale.

Figure.
Frequencies of scores across Mini-BESTest and Berg Balance Scale (BBS) at baseline.
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with a change in any of the secondary
measures. A change in the Mini-BESTest
score was significantly associated with a
change in the MSIS-29 (physical) score
(r�.355, P�.014).

Discussion
Both balance measures revealed statisti-
cally significant changes in balance after
a routine physical therapy intervention.
The BBS had a higher ceiling effect, a
smaller effect size, and a lower standard
response mean than did the Mini-
BESTest. Furthermore, the change in the
BBS was not associated with the overall
trend for a participant’s impression of a
balance change. Other studies in which
the Mini-BESTest and the BBS were com-
pared reported similar, more favorable
findings for the Mini-BESTest in people
with Parkinson disease13 and people
with other, mixed neurological condi-
tions. Therefore, the present study pro-
vides further evidence that the ability of
the Mini-BESTest to detect a balance
change after physical therapy is better
than that of the BBS in people who have
MS and who are predominantly indepen-
dently mobile, with or without a unilat-
eral aid.

Both balance measures were similarly
able to distinguish people who reported
near falls or used mobility devices but
not people who reported falls. The cut-
off points for walking aid use were sim-
ilar to those of King et al,13 who com-
pared the abilities of the BSS and the
Mini-BESTest to detect people with and
people without postural responses in
Parkinson disease. They reported a cut-
off point of 21 for the Mini-BESTest,
yielding positive and negative likelihood
ratios of 4.68 and 0.21, respectively, and
a cutoff point of 52 for the BBS, yielding
positive and negative likelihood ratios of
2.96 and 0.34, respectively. In another
study,17 a cutoff score of 20 was reported
for the Mini-BESTest, yielding a positive
likelihood ratio of 4.00 and a negative
likelihood ratio of 0.25 for identifying
people with a history of falls in Parkinson
disease. Although we acknowledge the
limitation of using self-reported falls and
near falls in the present study, we sug-
gest that the mobility device use cutoff
values for both measures may be clini-
cally useful. To our knowledge, the pres-

ent study is the first to compare the abil-
ities of both balance measures to detect
near falls or mobility aid use exclusively
in people who have MS and are
ambulatory.

There was a positive, nonsignificant
trend for participants’ and physical ther-
apists’ GRC balance scores to be associ-
ated with an increasing Mini-BESTest
score; such a trend was not seen for the
BBS. Godi et al19 also demonstrated more
favorable results in their sample of
people with mixed neurological condi-
tions. They found that the Mini-BESTest
was better at determining people who
reported a balance improvement on the
GRC scale than was the BBS. This finding
suggested that a change on the Mini-
BESTest may be better associated with a
person’s impression of improved bal-
ance. Further studies with larger sample
sizes and the GRC scale are needed to
calculate the minimum clinically impor-
tant difference for the Mini-BESTest.

There was a high correlation (r�.78)
between the baseline Mini-BESTest score

and the baseline BBS score. This finding
concurs with that of King et al,13 who
found a high correlation (.78) between
the Mini-BESTest and the BBS in people
with Parkinson disease. Both balance
measures were significantly correlated
with all 5 secondary outcome measures.
These findings support the concurrent
validity of both the Mini-BESTest and
the BBS. The Mini-BESTest had a higher
correlation for 2 secondary measures,
the 6MWT and the MSWS-12, than did
the BBS. Both the 6MWT and the
MSWS-12 take into account balance dur-
ing gait. These findings suggest that the
Mini-BESTest may have a greater associa-
tion with dynamic balance; this sugges-
tion is supported by the fact that the
Mini-BESTest takes into account addi-
tional systems required for postural
stability in people with MS. Only a
change in the Mini-BESTest was associ-
ated with a change in the MSIS-29 phys-
ical domain. The weak and nonsignifi-
cant associations between balance
improvements and changes in other vari-
ables, such as walking, fatigue, and the

Table 4.
Correlation Coefficients (Spearman Rho) for Baseline Mini-BESTest and Berg Balance Scale
(BBS) Scores and Secondary Outcome Measuresa

Measure at
Baseline
(N�52)

Spearman � for:

BBS
MSIS-29

Phys
MSIS-29
Psych MFIS MSWS-12 6MWT

Mini-BESTest .788b .643b .390b .495b .766b .810b

BBS .488b .285c .427b .676b .790b

a MSIS-29 Phys�Multiple Sclerosis Impact Scale (physical), MSIS-29 Psych�Multiple Sclerosis Impact
Scale (psychological), MFIS�Modified Fatigue Impact Scale, MSWS-12�Multiple Sclerosis Walking
Scale-12, 6MWT�Six-Minute Walk Test.
b Correlation was significant at the .01 level (2-tailed).
c Correlation was significant at the .05 level (2-tailed).

Table 5.
Correlation Coefficients (Spearman Rho) for Changes in Mini-BESTest and Berg Balance
Scale (BBS) Scores and Secondary Outcome Measuresa

Measure
(n�47)

Spearman � for Change in Score of:

BBS
MSIS-29

Phys
MSIS-29
Psych MFIS MSWS-12 6MWT

Mini-BESTest .469b .355c �.116 �.094 .188 �.013

BBS .155 �.078 �.066 .153 .020

a MSIS-29 Phys�Multiple Sclerosis Impact Scale (physical), MSIS-29 Psych�Multiple Sclerosis Impact
Scale (psychological), MFIS�Modified Fatigue Impact Scale, MSWS-12�Multiple Sclerosis Walking
Scale-12, 6MWT�Six-Minute Walk Test.
b Correlation was significant at the .01 level (2-tailed).
c Correlation was significant at the .05 level (2-tailed).
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psychological impact of MS, warrant fur-
ther investigation.

Limitations
The sample in the present study was one
of convenience (all participants ambu-
lated independently, with or without an
aid); therefore, the findings may not be
generalizable to a wider population of
people with MS. Retrospective data were
collected for a history of falls and near
falls. Prospective data would provide a
more accurate account of fall status. It
was not possible to calculate the mini-
mum clinically important difference for
the Mini-BESTest because of the small
sample size. We also did not compare or
investigate various reliability estimates
for both measures. The same rater col-
lected data for both outcome measures
and may have been more positively
biased toward the Mini-BESTest.

In conclusion, the Mini-BESTest had a
lower ceiling effect, better responsive-
ness, and a slightly better ability to detect
people who nearly fell and people who
used mobility aids than did the BBS. The
Mini-BESTest scores at baseline also were
more correlated with the secondary mea-
sures than were the baseline BBS data;
this result added to the validity of the
Mini-BESTest. These findings suggest that
the Mini-BESTest was a clinically useful
measure of dynamic balance after physi-
cal therapy in people who had MS and
were ambulatory, mostly without a
mobility aid.

Ms Ross, Dr Uszynski, and Dr Coote provided
concept/idea/research design. Ms Ross, Dr
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and Dr Coote provided writing. Ms Ross pro-
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and Dr Coote provided data analysis. Ms
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agement, facilities/equipment, and institu-
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