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Background. In a recent study of 655 physical therapists working with a stroke
population, the Berg Balance Scale (BBS) was identified as the most commonly used
assessment tool across the continuum of stroke rehabilitation. Given the widespread
popularity of the BBS, it is important to critically appraise the BBS for its use with a
stroke population.

Objective. The purposes of this study were to conduct a systematic review of the
psychometric properties of the BBS specific to stroke and to identify strengths and
weaknesses in its usefulness for stroke rehabilitation.

Results. Twenty-one studies examining the psychometric properties of the BBS
with a stroke population were retrieved. Internal consistency was excellent (Cron-
bach alpha�.92–.98) as was interrater reliability (intraclass correlation coefficients
[ICCs]�.95–.98), intrarater reliability (ICC�.97), and test-retest reliability (ICC�.98).
Sixteen studies focused on validity and generally found excellent correlations with
the Barthel Index, the Postural Assessment Scale for Stroke Patients, Functional Reach
Test, the balance subscale of Fugl-Meyer Assessment, the Functional Independence
Measure, the Rivermead Mobility Index (except for weight shift and step-up items),
and gait speed. Berg Balance Scale scores predicted length of stay, discharge desti-
nation, motor ability at 180 days poststroke, and disability level at 90 days, but these
scores were not predictive of falls. Eight studies focused on responsiveness; all
reported moderate to excellent sensitivity. Three studies found floor or ceiling
effects.

Discussion and Conclusion. The BBS is a psychometrically sound measure of
balance impairment for use in poststroke assessment. Given the floor and ceiling
effects, clinicians may want to use the BBS in conjunction with other balance
measures.
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Stroke often results in impaired
balance. Balance is essential for
optimal functioning of the loco-

motor system and the performance
of many activities of daily living.1 Ac-
curate evaluation of balance is im-
portant for prescribing appropriate
mobility aids, determining the most
effective treatment interventions,
and identifying safe and unsafe activ-
ities after stroke. Because balance
changes over time after stroke, it also
is important to have a quantifiable
measure that clinicians can use to
monitor these changes and adjust
treatment accordingly. The Berg Bal-
ance Scale (BBS) was originally de-
signed to quantitatively assess bal-
ance in older adults.2 In a recent
study of 655 physical therapists
working in stroke rehabilitation, the
BBS was identified as the most com-
monly used assessment tool across
the continuum from acute care to
community-based care.3 Given the
widespread use of the BBS after
stroke, a good understanding of its
value in examining this population is
important. Therefore, we conducted
a systematic review to examine the
psychometric properties of the BBS
and its acceptability (strengths, weak-
nesses, and so on) when used specifi-
cally in individuals with stroke.

Method
Search Strategy
A comprehensive review of the
English-language rehabilitation litera-
ture was performed covering the
period from 1966 to July 2007 us-
ing electronic databases (MEDLINE,
CINAHL, EMBASE, HealthSTAR,
PsycINFO, and Health and Psycho-
social Instruments). We searched for
articles related to psychometric test-
ing of the BBS using the following
key terms: Balance Scale, Berg Bal-
ance Scale, psychometric properties,
measurement properties, reliability,
repeatability, validity, responsiveness,
and appropriateness. The Cochrane
Library was explored for systematic
reviews using the same key terms.

Reference sections of all journal arti-
cles retrieved were reviewed in
search of other pertinent articles. All
major authors involved with testing
the psychometric properties of BBS
also were searched according to
their citation indexes using the ISI
Web of Science database to verify
that all relevant publications were
obtained.

What Is the BBS?
The BBS is a 14-item scale that quan-
titatively assesses balance and risk
for falls in older community-dwelling
adults through direct observation of
their performance.2 The scale re-
quires 10 to 20 minutes to complete
and measures the patient’s ability to
maintain balance—either statically
or while performing various func-
tional movements—for a specified
duration of time. The items are scored
from 0 to 4, with a score of 0 repre-
senting an inability to complete the
task and a score of 4 representing in-
dependent item completion. A global
score is calculated out of 56 possible
points. Scores of 0 to 20 represent
balance impairment, 21 to 40 repre-
sent acceptable balance, and 41 to 56
represent good balance. The BBS mea-
sures both static and dynamic aspects
of balance. The ease with which the
BBS can be administered makes it an
attractive measure for clinicians; it in-
volves minimal equipment (chair,
stopwatch, ruler, step) and space and
requires no specialized training. It is
noted, however, that the BBS should
only be administered by health care
professionals with knowledge of how
to safely mobilize patients with stroke.4,5

A copy of the BBS can be obtained
online from the Internet Stroke Center
Web site (http://www.strokecenter.
org/Trials/scales/berg.html) and at the
StrokEngine-Assess Web site (http://
www.medicine.mcgill.ca/strokengine-
assess/module_bbs_intro-en.html).

Results
We identified 21 studies that met our
inclusion criteria in that they exam-

ined the psychometric properties of
the BBS in patients with stroke.2,6–25

A summary of these studies is shown
in Table 1. Of these studies, 4 exam-
ined reliability, 16 studied validity,
and 8 examined responsiveness. We
interpreted each study’s psychomet-
ric data based on the statistical eval-
uation criteria for examining assess-
ment tools for disability outcomes
research as developed by Andresen26

(see Tab. 2 for details).

Does the BBS Have Internal
Consistency in Patients With
Stroke?
Three studies6–8 examined the inter-
nal consistency of the BBS in patients
with stroke: all found excellent con-
sistency. Berg et al6 assessed 70 pa-
tients at 2, 4, 6, and 12 weeks post-
stroke. At each evaluation, Cronbach
alphas were greater than .97. Mao et
al7 examined the internal consis-
tency with 112 patients at 14, 30, 90,
and 180 days poststroke. Again, ex-
cellent Cronbach alphas, ranging
from .92 to .98, were achieved at
all 4 measurement times. Similarly,
when assessing internal consistency
with 113 patients at 14 days post-
stroke, Chou and colleagues8 found
an alpha of .98.

Is the BBS a Reliable Measure for
Patients With Stroke?
Two studies6,7 examined interrater
reliability, 1 study6 examined in-
trarater reliability, and 1 study9 ex-
amined test-retest reliability of the
BBS when used with a stroke popu-
lation. All reported excellent reli-
ability. Mao et al7 found excellent
interrater reliability (intraclass cor-
relation coefficient [ICC]�.95) in
123 patients studied at 14 days post-
stroke. Berg and colleagues6 assessed
interrater reliability in 35 patients
with stroke. Clinicians’ scores were
compared with those of the gold
standard independent rater. Again,
interrater reliability was excellent
(ICC�.98). In addition, to assess in-
trarater reliability, 6 patients with
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stroke were assessed 1 week apart
by the same rater.6 Intrarater reliabil-
ity was excellent (ICC�.97). Liston
and Brouwer9 found excellent test-
retest reliability (ICC�.98) in 20 pa-
tients with chronic stroke assessed
by a rater on 3 occasions at 1-week
intervals.

Is the BBS a Valid Measure in
Patients With Stroke?
Six studies examined the convergent
construct validity of the BBS and re-
ported excellent correlations with
other measures of impairment.2,7–11

Berg and colleagues2 examined 70
patients with acute stroke using the
BBS, the Barthel Index,27 and the bal-
ance subscale (FM-B) of the Fugl-
Meyer Assessment28 at 4, 6, and 12
weeks poststroke. Correlations be-

tween the BBS and the Barthel Index
were excellent (r�.80 to .94), and
correlations between the BBS and
the FM-B ranged from adequate to
excellent (r�.62 to .94). In the study
by Chou et al,8 excellent correlations
were found between the BBS and the
Barthel Index (r�.88) and between
the BBS and the motor functioning
subscale of the Fugl-Meyer Assess-
ment (r�.71) at 14 days poststroke.

Wee et al10 administered the BBS and
the Functional Independence Mea-
sure (FIM)29 to 128 patients admitted
to an inpatient stroke rehabilitation
unit. The researchers found an excel-
lent correlation between admission
BBS scores and admission FIM scores
(r�.76). Similarly, Juneja et al11 ad-
ministered the BBS and the FIM to

patients with various diagnoses, in-
cluding stroke (n�15), traumatic
brain injury (n�19), and other im-
pairments (n�11), who were admit-
ted for acute inpatient rehabilitation.
Adequate to excellent correlations
were reported between BBS and FIM
scores for the group as a whole
(r�.57 to .70). In the study by Liston
and Brouwer,9 BBS scores were
found to be related to various dy-
namic measures on the Balance Mas-
ter* (r��.48 to �.67). Mao et al7

reported excellent correlations be-
tween the BBS and the FM-B (r�.90
to .92) and between the BBS and the
Postural Assessment Scale for Stroke

* NeuroCom International Inc, 9570 SE Lawn-
field Rd, Clackamas, OR 97015.

Table 1.
Berg Balance Scale (BBS) Evaluation Summary

Criterion Result

What does the tool measure? Balance in older adults

What types of clients can the tool be used
for?

The BBS was developed for use with community-dwelling elderly individuals. It also can be
used in patients with stroke.

Is this a screening or assessment tool? Assessment

Time to administer Approximately 10–15 minutes to complete by direct observation.

Measurement properties

Reliability Three studies examining internal consistency6–8 reported excellent internal consistency.

Excellent reliability reported for 2 studies examining interrater reliability,6,7 1 study
examining intrarater reliability,6 and 1 study examining test-retest reliability.9

Validity Content validity: The items were selected based on interviews with 12 geriatric clients and
10 professionals. The list of items was revised following a pretest of all preliminary items.

Criterion validity: Predicted length of stay in rehabilitation unit, discharge destination,
disability level, and motor ability 180 days after stroke.7,8,11,18–21

Construct validity: Excellent correlations with Barthel Index, Postural Assessment Scale for
Stroke Patients, and Functional Reach Test. Adequate to excellent correlations with
balance subscale of Fugl-Meyer Assessment, Functional Independence Measure, and
Rivermead Mobility Index (except for weight shift and step-up tests).2,7–15

Floor/ceiling effects Two studies detected a significant floor effect7,8 and 1 study23 detected a significant ceiling
effect in the BBS.

Does the tool detect change in patients? Out of 8 studies examined, all reported moderate to excellent sensitivity to
change.7,8,16,19,22–25

Acceptability This direct observation test is not suitable for severely affected patients as it assesses only
one item related to balance while sitting. Active individuals will find it too simple. The
scale is not suitable for use by proxy.

Feasibility The BBS requires no specialized training to administer; however, the BBS should only be
administered by individuals with knowledge of how to safely manage those with stroke as
it is a risky assessment during which a patient could fall if not supervised by someone
with expertise in stroke rehabilitation. Relatively little equipment or space is required.

Usefulness of the Berg Balance Scale in Stroke Rehabilitation

May 2008 Volume 88 Number 5 Physical Therapy f 561

D
ow

nloaded from
 https://academ

ic.oup.com
/ptj/article/88/5/559/2742392 by guest on 10 April 2024



Patients (PASS)30 (r�.92 to .95) at
14, 30, 90, and 180 days poststroke.

Tyson and DeSouza12 assessed the
concurrent validity of various tests of
functional balance (supported sitting
balance, sitting arm raise, sitting for-
ward reach, supported standing bal-
ance, standing arm raise, standing
forward reach, static tandem stand-
ing, weight shift, timed 5-m walk
with and without an aid, tap, and

step-up tests) by comparing them
with established measures of bal-
ance, including the sitting section of
the Motor Assessment Scale,31 the
BBS, and the Rivermead Mobility In-
dex,32 in 48 patients with poststroke
hemiplegia. The sitting and standing
tests showed stronger relationships
with the BBS (Spearman rho�.36 to
r�.70) than the step-up test and the
weight shift test (r�.19 and r�.26,
respectively).12

Smith et al13 administered the BBS
and the Functional Reach Test33 (a
single-item assessment measuring
how far an individual can reach for-
ward from a normal relaxed stance)
to 75 patients with stroke whose
stroke severity ranged from mild to
severe. The BBS had an excellent
correlation with the Functional
Reach Test (Spearman rho�.78).
When examining the relationship be-
tween the 2 measures for subjects
with similar motor impairments
(based on 4 categories of stroke se-
verity from the motor section of the
Fugl-Meyer Assessment, as suggested
by Duncan et al33), higher correla-
tions were found for patients with
moderate motor impairments (a
score of 56–79 on the Fugl-Meyer
Assessment; r�.80) compared with
the correlations for those with mod-
erately severe motor impairment (a
score of 36–55 on the Fugl-Meyer
Assessment; r�.24).13

Hsueh et al14 found excellent corre-
lations between the BBS and the Bar-
thel Index (Pearson r�.78) at 14, 30,
90, and 180 days poststroke. Rich-
ards et al15 administered the BBS and
a test of gait speed to 18 patients
with a first-ever acute stroke at 6
weeks poststroke. Using Pearson
correlations, an excellent relation-
ship was found between BBS scores
and gait speed (r�.60).

Three studies examined known-
groups construct validity of the
BBS.2,16,17 In a study by Berg et al,2

BBS scores were found to discrimi-
nate between groups based on their
location at follow-up evaluation
(home, rehabilitation program, acute
care hospital) 12 weeks poststroke.
Stevenson16 administered the BBS to
48 individuals receiving poststroke
rehabilitation (16 required physical
assistance, 17 required stand-by as-
sistance, and 15 were independent
for ambulation) and found that the
BBS discriminated between func-
tional subgroups at the time of study

Table 2
Statistical Evaluation Criteria for Examining Assessment Tools for Disability Outcomes
Research

Psychometric Property Level

Reliability

Cronbach � or split-half statistics

Excellent �.80

Adequate .70–.79

Poor �.70

Test-retest or interrater reliability (intraclass correlation
coefficient [ICC] or kappa statistics)

Excellent �.75

Adequate .40–.74

Poor �.40

Validity

Construct/convergent and concurrent correlations

Excellent �.60

Adequate .31–.59

Poor �.30

Receiver operating characteristic analysis—area under
the curve

Excellent �0.90

Adequate 0.70–0.89

Poor �0.70

Responsiveness

Sensitivity to change (standardized effect sizes)

Small �0.5

Moderate 0.5–0.8

Large �0.8

Floor/ceiling effects

Excellent No floor/ceiling effects

Adequate �20% of patients attain either the
minimum or maximum score

Poor �20% of patients attain either the
minimum or maximum score
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enrollment. Au-Yeung et al17 admin-
istered the BBS to 20 patients within
12 months after a first-ever stroke (7
who walked with physical assis-
tance, 13 who walked indepen-
dently with assistive devices) and to
13 control subjects who were
healthy. Berg Balance Scale scores
were found to discriminate among
the 3 groups.

Does the BBS Have Predictive
Validity in Patients With Stroke?
Seven studies examined the predic-
tive validity of the BBS.7,8,11,18–21 In
the study by Juneja et al,11 admission
BBS was predictive of length of stay
such that higher scores on the BBS
were associated with a shorter
length of stay (negative correlation
r��.39). Wee et al18 examined
whether the BBS could be used to
predict length of stay and discharge
destination in 313 patients admitted
to a stroke rehabilitation unit. Admis-
sion BBS scores had an adequate neg-
ative correlation with length of stay
(r��.53), controlling for age. Logis-
tic regression revealed that the ad-
mission BBS score was an indepen-
dent predictor of being discharged
home rather than to an institution
(odds ratio [OR]�1.09, 95% confi-
dence interval [CI]�1.04–1.13).
Other independent predictors were
age and presence of family support.

Mao et al7 found that the ability of
the BBS at 14, 30, and 90 days post-
stroke to predict scores on the Motor
Assessment Scale31 at 180 days post-
stroke was excellent (Spearman cor-
relations ranging from .82 to .91).
Wang et al19 examined whether the
BBS and a shortened version of the
BBS—the BBS-3P—predicted disabil-
ity level as measured by the Barthel
Index when administered to 226 pa-
tients at 90 days poststroke. Berg Bal-
ance Scale scores at both 14 and 30
days strongly predicted disability
level (Spearman rho�.76 and r�.81,
respectively) at 90 days poststroke as
did the shortened version (r�.75

and r�.81, respectively). Likewise,
Chou et al8 found that BBS scores at
14 days predicted disability level at
90 days poststroke as measured by
the Barthel Index (r�.62).

In contrast, the BBS has not been
found to be predictive of either sin-
gle or repeat falls in a study of
99 community-dwelling individuals
with chronic stroke20 or in the acute
care period.21 In the study by
Andersson et al,21 patients were as-
sessed with the BBS at a median of 8
days poststroke and then followed at
either 6 or 12 months. The positive
predictive validity of the BBS for pre-
dicting falls was 58%.

Does the BBS Detect Change in
Patients With Stroke?
Eight studies examined the respon-
siveness of the BBS.7,8,16,19,22–25 All
reported moderate to excellent sen-
sitivity to change in the early post-
stroke period. In a study by Mao et
al,7 responsiveness of the BBS was
assessed in 123 patients with stroke
at 14, 30, 90, and 180 days by cal-
culating effect size (ES). The BBS
was moderately responsive in detect-
ing changes within 90 days post-
stroke, with ES greatest in the in-
terval between 14 to 30 days
(ES�0.80), decreasing from 30 to 90
days (ES�0.69), and poor at 90 to
180 days (ES�0.40). To determine
whether the responsiveness of the
measure varies depending on initial
deficits, patients were stratified into
1 of 3 groups on the basis of their
FM-B score: 0 to 35 indicating severe
impairment, 36 to 79 indicating mod-
erate impairment, and �80 indicat-
ing mild impairment. The respon-
siveness of the BBS at different times
for individuals with different levels
of stroke severity (ES�0.21 to 1.28)
suggests that it is generally sensitive
to change over time after stroke.
Chou et al8 also examined the re-
sponsiveness of the BBS in 81 pa-
tients assessed at 14 days poststroke
and again at 90 days poststroke. The

BBS was found to be highly sensitive
to change between these 2 time pe-
riods (ES�0.85).

In a study by Stevenson,16 the re-
sponsiveness of the BBS was exam-
ined by assessing patients at the time
of study recruitment and 1 to 2
weeks later using 2 different raters. A
statistically significant increase in
BBS scores was observed—from an
average BBS score of 43 at time 1
versus a score of 46 at time 3 (Wil-
coxon signed rank statistic�774.0,
P�.001)—suggesting that the BBS
is sensitive to change. The authors
also calculated the minimal detect-
able change, which is the amount of
change in a given measure that must
occur in order to conclude that a
“true” clinical change has occurred,
accounting for “noise” due to inter-
rater and intrarater variability. A dif-
ference of 5.8 points on the BBS
was required to conclude with 90%
certainty that patients receiving
stroke rehabilitation underwent a
real change in balance, based on
findings of the interrater reliability
when a patient was assessed by 2
different clinicians within 24 hours.

The responsiveness of both the BBS
and BBS-3P were examined by Wang
et al.19 Between 14 and 30 days post-
stroke, the standardized response
means (SRM) for the BBS and the
BBS-3P were 0.79 and 0.82, respec-
tively, showing moderate to large
sensitivity to change. Between 30
and 90 days, the SRMs were 0.69 and
0.70, respectively, demonstrating
moderate sensitivity to change. Be-
tween 14 and 90 days, the SRMs
were 1.07 and 1.11, respectively,
showing significant sensitivity to
change in both the BBS and the
BBS-3P.

Wood-Dauphinée and colleagues22

administered the BBS to 70 patients
at 2, 6, and 12 weeks poststroke and
reported a moderate ES of 0.66 for
the initial 6-week poststroke period,
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a small ES of 0.25 from the 6- to
12-week assessment, and an overall
large ES of 0.97 from 2 to 12 weeks,
suggesting that the BBS is responsive
to change. Salbach et al23 estimated
the responsiveness of the BBS in 50
patients with residual gait deficits
after a first stroke. Based on evalua-
tions conducted an average of 8 to
38 days poststroke, the SRM for
the BBS was 1.04, again suggesting
responsiveness.

Vos-Vromans et al24 examined the re-
sponsiveness of the BBS in 19 acute
patients with hemiparesis resulting
from stroke (n�15) or cerebral tu-
mor (n�4). The ES was 0.59 and the
SRM was 0.99, indicating moderate
to excellent responsiveness. Simi-
larly, English et al25 investigated the
responsiveness of the BBS in 78 pa-
tients receiving inpatient rehabilita-
tion following a first or recurrent
stroke. Participants were assessed
within 1 week of admission and 1
week of discharge. The BBS was sen-
sitive to change (only 2 patients
showed no change) and demon-
strated a large ES of 1.01.

Ceiling and Floor Effects
of the BBS
Although our review indicates that
the BBS generally has strong psycho-
metric properties for the assessment
of balance poststroke, 3 studies7,8,23

demonstrated floor and ceiling ef-
fects in patients with stroke. Mao et
al7 reported a significant floor effect
at 14 days poststroke. Chou et al8

observed a large floor effect (23.9%),
but no ceiling effect (2.7%), when
the BBS was administered 14 days
after stroke onset. In contrast, Sal-
bach et al23 found a large ceiling ef-
fect (26%) by 38 days poststroke; the
presence of a floor effect was not
calculated.

The concern regarding the potential
ceiling effects of the BBS, and the
lack of a meaningful interpretation
of a score indicating a specific func-

tional level, has led to its further in-
vestigation using Rasch analysis.34 Spe-
cifically, Kornetti and colleagues34 ex-
plored the benefit of rescoring the
items. Given that the BBS currently has
different operational definitions for
rating categories from one item to
another, using Rasch analyses, they
found that, with rating scale rescoring,
person ability and item difficulty were
better matched along the continuum
of distribution. Although this analysis
was performed in 100 veterans with
balance deficits and not specifically in
those with stroke, it did reveal that
the revised scoring method covered a
larger range of item difficulty, thus de-
creasing the tendency for ceiling ef-
fects.34 Rasch analyses also may prove
useful in future studies of the BBS if
new items are added in an attempt to
raise its “ceiling.”35

Potential Contribution of Other
Balance Measures
A number of balance measures, in-
cluding the FM-B,28 the PASS,30 and
the Activities-specific Balance Con-
fidence (ABC) Scale,36 have been de-
veloped, each potentially adding a
unique contribution to the assess-
ment of balance. Given the inter-
play between trunk performance
poststroke and functional outcomes,
the Trunk Impairment Scale (TIS)37

also might be of interest to clinicians
who are attempting to measure
trunk-specific impairments in balance.

The FM-B is 1 of 6 subscales of the
Fugl-Meyer Assessment of Motor Re-
covery, which is a stroke-specific,
direct-observation, performance-based
impairment index.28,38 The FM-B
contains 7 tests, 3 of which are per-
formed while sitting and 4 of which
are performed while standing. The
total score ranges from 0 to 14
points: 6 points for sitting and 8
points for standing. After the publi-
cation of a report of poor validity in
the items measuring sitting bal-
ance,39 Hsueh et al40 proposed slight
modifications to the scoring for 2 of

the 3 items. The validity of this mod-
ified FM-B was found to be excel-
lent (r�.84). Like the BBS, however,
the FM-B has been found to have a
significant floor effect in patients at
14 days poststroke, as well as an ES
that decreases during the progres-
sion of stroke recovery.7 Therefore,
the FM-B may not be appropriate for
use in patients who are severely af-
fected or to detect improvement in
those who are initially quite high
functioning.

The PASS30 is derived from the Fugl-
Meyer Assessment of Motor Recov-
ery and contains 12 items of varying
difficulty that assess performance
while maintaining or changing a ly-
ing, sitting, or standing position.
The total score ranges from 0 to 36.
Benaim et al30 examined the psy-
chometric properties of the PASS in
100 participants (30 control sub-
jects and 70 patients with stroke).
In this study, the PASS was found to
have excellent correlations with
both the FIM (r�.73) and a clinical
index of lower-limb strength (force-
generating capacity) (r�.78), as
well as adequate correlation with
an instrumental measure of postural
stability (r�.48). Scores on the PASS
at 30 days poststroke were predic-
tive of 90-day FIM scores (r�.75).
The PASS also had excellent inter-
nal consistency and test-retest and
interrater reliability (Cronbach
alpha�.95, kappa [�]�.72, ��.88,
respectively).

Unlike the BBS, the PASS was devel-
oped specifically for use in patients
with stroke. This tool includes items
that are not assessed by the BBS,
such as the ability to roll into a lying
position, so it is less likely to have a
floor effect. Indeed, Benaim et al30

reported that approximately 30% of
patients could not roll to the affected
side and approximately 40% could
not roll to the less-affected side, sug-
gesting that these activities should
be assessed early after stroke. When
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the psychometric properties of the
BBS were compared with those of
the FM-B and the PASS in a study
involving patients with severe stroke
impairments,7 the BBS was the least
sensitive to change at 14 to 30 days
poststroke. The PASS showed slightly
better psychometric properties, with
no notable floor or ceiling effects.

The ABC Scale36 is a 16-item self-report
questionnaire that asks individuals to
rate, on a numerical rating scale, their
balance confidence in performing spe-
cific ambulatory activities (eg, walk
around the house, walk on icy side-
walk, and so on). This tool includes
items with a wider range of difficulty
compared with the BBS. A score of 0
represents no confidence, whereas a
score of 100 represents complete con-
fidence in performing the activity. Bot-
ner et al41 examined the psychometric
properties of the ABC Scale in a sam-
ple of 77 community-dwelling individ-
uals who had experienced a stroke at
least 1 year earlier. Both the internal
consistency and test-retest reliability of
the ABC Scale were excellent (Cron-
bach alpha�.94, ICC�.85, respec-
tively). An adequate correlation be-
tween the ABC Scale and the BBS was
found (r�.36). Unlike the reports of
floor or ceiling effects found with the
BBS,7,8,23 only minimal floor and ceil-
ing effects were found with the ABC
Scale.41 However, to date, the ABC
Scale has only been tested for use in
community-dwelling individuals with
stroke who are ambulatory41; there-
fore, unlike the BBS, the ABC Scale
may not be suitable for use in those
with more severe stroke or those who
are receiving inpatient care.

The TIS37 is a measure that was de-
veloped to assess motor impairment
of the trunk after stroke. The scale
has 3 items assessing static sitting
balance, 10 items assessing dynamic
sitting balance, and 4 items assessing
coordination. The full TIS takes 2 to
18 minutes to complete, and items
are scored as 0 to 1, 0 to 2, or 0 to 3.

The TIS has demonstrated excellent
test-retest reliability (ICC�.91 for
static sitting balance and .94 for dy-
namic sitting balance) and interrater
reliability (ICC�.99 for static sitting
balance and .98 for dynamic sitting
balance), as well as excellent inter-
nal consistency (alpha�.79 for static
sitting balance and .86 for dynamic
sitting balance).37 The TIS has no re-
ported ceiling effects.42

Discussion
We performed a systematic review
of the literature to examine the psy-
chometric properties of the BBS for
use in stroke rehabilitation. The re-
sults suggest that the BBS has strong
reliability, validity, and responsive-
ness to change, and the test is useful
and easy to administer without the
need for expensive equipment or
prolonged assessment time. Further-
more, it has excellent predictive va-
lidity for important outcomes such
as discharge disposition, with the no-
table exception of falls20,21 where it
has not been shown to be predictive.

Of some concern is the evidence that
the BBS has floor and ceiling effects,
suggesting that the BBS may not de-
tect meaningful changes when used
to assess patients who have severe
balance impairment or those who
have mild impairment. One possible
explanation for the floor effect is that
the least demanding item in the BBS
is sitting independently. Patients with
severe impairments may be unable to
sit independently and perform other
items of this tool (eg, stand on one
foot); therefore, they will receive a
low score on the BBS. Although these
patients may experience some mean-
ingful clinical improvements, the BBS
will not capture these changes. The
BBS also has a significant ceiling effect
for patients with mild stroke impair-
ments when administered at 90 and
180 days, so it may miss significant
gains in balance that are critical for
community reintegration and leisure
participation.

The PASS has been reported to have
slightly better psychometric proper-
ties than the BBS and the FM-B, and
it does not demonstrate the signifi-
cant floor or ceiling effects reported
with the other measures.7 In addi-
tion, the ABC Scale has a wider range
of items than the BBS, with only min-
imal floor and ceiling effects, but
the tool has only been tested in a
community-based population.41 Also,
the TIS may be a promising alterna-
tive for those patients with stroke
who find the easiest items of the
BBS challenging, as the TIS has 13
items assessing sitting balance with
or without support, and has no re-
ported ceiling effects.42 However,
the ability of the TIS to detect clini-
cially meaningful clinical improve-
ments has not been reported.42

Clinical Implications
The results of this systematic review
have important clinical implications.
Overall, the BBS has strong psycho-
metric properties and is valuable in
assessing clinical change in balance
after stroke. However, caution should
be exercised when electing to use
the BBS to measure change in pa-
tients who are at either end of the
impairment spectrum—severe or
mild. Clinicians may want to familiar-
ize themselves with other balance
measures, such as the PASS or the
ABC Scale, that provide additional
information on balance throughout
the continuum of stroke recovery.
Furthermore, there is no evidence to
date that the BBS is predictive of a
patient’s fall risk poststroke.

Conclusion
The strong psychometric properties
of the BBS demonstrated by this sys-
tematic review suggest that it is an
effective and appropriate assess-
ment of balance in patients with
stroke. Importantly, it is responsive
to change and, therefore, should be
considered for use in measuring out-
comes of various stroke rehabilita-
tion interventions. We recommend
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that clinicians consider the use of
other balance measures in conjunc-
tion with the BBS to address its floor
and ceiling effects.

Both authors provided concept/idea/re-
search design, writing, data collection and
analysis. Dr Korner-Bitensky provided fund-
ing procurement. The authors thank Anita
Menon-Nair and Sharon Wood-Dauphinée
for their thoughtful reviews of the manuscript.

This review was funded by a grant from the
Canadian Stroke Network to Dr Korner-
Bitensky.

This article was submitted July 18, 2007, and
was accepted January 7, 2008.

DOI: 10.2522/ptj.20070205

References
1 Sackley CM, Baguley BI, Gent S, Hodgson

P. The use of a balance performance
monitor in the treatment of weight-
bearing and weight transference prob-
lems after stroke. Physiotherapy. 1992;
78:907–913.

2 Berg KO, Wood-Dauphinée SL, Williams JI,
Maki B. Measuring balance in the elderly:
validation of an instrument. Can J Public
Health. 1992;83(suppl 2):S7–S11.

3 Korner-Bitensky N, Wood-Dauphinée SL,
Teasell R, et al. Best versus actual prac-
tices in stroke rehabilitation: results of the
Canadian National Survey [abstract]. Stroke.
2006;37:631.

4 Whitney SL, Poole JL, Cass SP. A review of
balance instruments for older adults. Am J
Occup Ther. 1998;52:666–671.

5 Zwick D, Rochelle A, Choksi A, Domowicz
J. Evaluation and treatment of balance in
the elderly: a review of the efficacy of the
Berg Balance Test and tai chi quan. Neuro-
Rehabilitation. 2000;15:49–56.

6 Berg KO, Wood-Dauphinée SL, Williams JI.
The Balance Scale: reliability assessment
with elderly residents and patients with an
acute stroke. Scand J Rehabil Med.
1995;27:27–36.

7 Mao HF, Hsueh IP, Tang PF, et al. Analysis
and comparison of the psychometric prop-
erties of three balance measures for stroke
patients. Stroke. 2002;33:1022–1027.

8 Chou CY, Chien CW, Hsueh IP, et al. De-
veloping a short form of the Berg Balance
Scale for people with stroke. Phys Ther.
2006;86:195–204.

9 Liston RA, Brouwer BJ. Reliability and va-
lidity of measures obtained from stroke
patients using the Balance Master. Arch
Phys Med Rehabil. 1996;77:425–430.

10 Wee JY, Bagg SD, Palepu A. The Berg Bal-
ance Scale as a predictor of length of stay
and discharge destination in an acute
stroke rehabilitation setting. Arch Phys
Med Rehabil. 1999;80:448–452.

11 Juneja G, Czyrny JJ, Linn RT. Admission
balance and outcomes of patients admit-
ted for acute inpatient rehabilitation. Am J
Phys Med Rehabil. 1998;77:388–393.

12 Tyson SF, DeSouza LH. Reliability and va-
lidity of functional balance tests post
stroke. Clin Rehabil. 2004;18:916–923.

13 Smith PS, Hembree JA, Thompson ME.
Berg Balance Scale and functional reach:
determining the best clinical tool for indi-
viduals post acute stroke. Clin Rehabil.
2004;18:811–818.

14 Hsueh IP, Lee MM, Hsieh CL. Psychomet-
ric characteristics of the Barthel Activities
of Daily Living Index in stroke patients.
J Formos Med Assoc. 2001;100:526–532.

15 Richards CL, Malouin F, Dumas F, Tardif D.
Gait velocity as an outcome measure of
locomotor recovery after stroke. In: Craik
R, Oatis CA, eds. Gait Analysis: Theory
and Applications. St Louis, Mo: Mosby;
1995:355–364.

16 Stevenson TJ. Detecting change in pa-
tients with stroke using the Berg Balance
Scale. Aust J Physiother. 2001;47:29–38.

17 Au-Yeung SS, Ng JT, Lo SK. Does balance
or motor impairment of limbs discriminate
the ambulatory status of stroke survivors?
Am J Phys Med Rehabil. 2003;82:
279–283.

18 Wee JY, Wong H, Palepu A. Validation of
the Berg Balance Scale as a predictor of
length of stay and discharge destination in
stroke rehabilitation. Arch Phys Med Re-
habil. 2003;84:731–735.

19 Wang CH, Hsueh IP, Sheu CF, et al. Psy-
chometric properties of 2 simplified
3-level balance scales used for patients
with stroke. Phys Ther. 2004;84:430–438.

20 Harris JE, Eng JJ, Marigold DS, et al. Rela-
tionship of balance and mobility to fall
incidence in people with chronic stroke.
Phys Ther. 2005;85:150–158.

21 Andersson AG, Kamwendo K, Seiger A,
Appelros P. How to identify potential fall-
ers in a stroke unit: validity indexes of 4
test methods. J Rehabil Med. 2006;38:
186–191.

22 Wood-Dauphinée SL, Berg KO, Bravo G,
Williams JI. The Balance Scale: responsive-
ness to clinically meaningful changes.
Canadian Journal of Rehabilitation.
1997;10:35–50.

23 Salbach NM, Mayo NE, Higgins J, et al. Re-
sponsiveness and predictability of gait
speed and other disability measures in
acute stroke. Arch Phys Med Rehabil.
2001;82:1204–1212.

24 Vos-Vromans DC, de Bie RA, Erdmann PG,
van Meeteren NL. The responsiveness of
the ten-meter walking test and other mea-
sures in patients with hemiparesis in the
acute phase. Physiother Theory Pract.
2005;21:173–180.

25 English CK, Hillier SL, Stiller K, Warden-
Flood A. The sensitivity of three com-
monly used outcome measures to detect
change amongst patients receiving inpa-
tient rehabilitation following stroke. Clin
Rehabil. 2006;20:52–55.

26 Andresen EM. Criteria for assessing the
tools of disability outcomes research. Arch
Phys Med Rehabil. 2000;81:S15-S20.

27 Collin C, Davis S, Horne V, Wade DT. Re-
liability of the Barthel ADL Index. Int J
Rehabil Res. 1987;10:356–357.

28 Fugl-Meyer AR, Jääskö L, Leyman I, et al.
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