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Abstract

Objective: To investigate the psychometric properties of measures of balance and falls risk prediction in
people with Parkinson’s disease (PD).

Data sources: PubMed, Embase, CINAHL, Ovid Medline, Scopus, and Web of Science were searched
from inception to August 2019.

Review method: Studies testing psychometric properties of measures of balance and falls risk prediction
in PD were included. The four-point COnsensus-based Standards for the selection of health Measurement
INstruments (COSMIN) assessed quality.

Results: Eighty studies testing 68 outcome measures were reviewed; 43 measures assessed balance, 9
assessed falls risk prediction, and |6 assessed both. The measures with robust psychometric estimation
with acceptable properties were the (1) Mini-Balance Evaluation Systems Test (Mini-BEST), (2) Berg
Balance Scale, (3) Timed Up and Go test, (4) Falls Efficacy Scale International, and (5) Activities-Specific
Balance Confidence scale. These measures assess balance and falls risk prediction at the body, structure
and function level, falls risk and balance, and falls risk at the activity level. The motor examination of the
Unified Parkinson’s Disease Rating Scale (UPDRS-ME) with robust psychometric analysis is a condition-
specific measure with acceptable properties. Except the UPDRS-ME and Mini-BESTest, the responsiveness
of the other four measures has yet to be established.

Conclusion: Six of the 68 outcome measures have strong psychometric properties for the assessment
of balance and falls risk prediction in PD. Measures assessing balance and falls risk prediction at the
participatory level are limited in number with a lack of psychometric validation.
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Introduction

People with Parkinson’s disease (PD) are at an
increased risk of falling, and measures of balance
and measures of falls risk prediction are required.
There are many, but there is no review of the evi-
dence as to which are better or worse. It is of para-
mount importance to adopt assessment tools with
sound psychometric properties to ensure accuracy
and reproducibility in assessing balance and pre-
dicting falls in persons with PD.

In PD, a recent critical review by the Movement
Disorders Society Task Force reported a set of
“recommended,” “suggested,” and “listed” meas-
ures of balance, gait, and falls.! The authors of that
review selected common measures of balance, gait,
and falls risk prediction and recommended meas-
ures based on the findings of psychometric proper-
ties, validation research performed in samples of
individuals with PD and if data were available for
the outcome measures’ use in clinical studies
beyond the outcome measures developer’s group.
However, the recommendations are restricted to
those outcome measures that do not need extra
tools for administration, that is, those that could be
administered at the bedside. In addition, their
included studies were not systematically pooled
from specific databases, which might have limited
the robust inclusion of published studies in the
research area. Furthermore, their recommendations
were not based on the International Classification
of Functioning, Disability and Health model, that
is, they did not take into account (1) body, struc-
ture, and function; (2) activity; or (3) participation
levels of assessment for estimating balance and
falls risk prediction.?

Given these considerations, the objectives of
this review are to perform a systematic review of
the psychometric properties of measures of falls
and falls risk in individuals with PD in order to (1)
identify those measures with the strongest psycho-
metric properties; (2) classify the available out-
come measures into that that assess balance and
falls risk at the (a) body, structure, and function, (b)
activity, or (c) participatory levels; and (3) discuss
the implications of the findings for clinical practice
and future research that could provide additional

testing of the psychometric properties of the exist-
ing measures for assessing balance and falls risk in
individuals with PD.

Methods

Search strategy

The following electronic databases were searched
from inception to August 2019: PubMed, Embase,
CINAHL, Ovid Medline, Scopus, and Web of
Science. The search terms were constructed using
the following four themes: PD, psychometric prop-
erties, balance and falls, and outcome measures.
Related terms were combined using the Boolean
“OR”; all the themes were then combined using the
Boolean “AND” (Supplemental Appendix 1 reports
the search terms used for the database EMBASE).
To ensure a thorough search, 18 common measures
of balance and falls risk prediction utilized for per-
sons with PD were included in the search theme
“outcome measure” and were combined using the
Boolean “OR.”

Studies that fulfilled the following criteria were
included: (1) assessed one or more of the follow-
ing psychometric properties: internal consistency,
reliability, measurement error, content validity,
face validity, structural validity, hypothesis test-
ing, cross-cultural validity, criterion validity, or
responsiveness; (2) psychometric analysis was
done among people with PD; (3) outcome meas-
ures including clinical and laboratory-based
assessment of balance or falls risk prediction or
both; and (4) studies published in English lan-
guage. Studies were excluded if they were (1) con-
ference abstracts, (2) psychometric property
testing protocols, or (3) studies testing the psycho-
metric property of gait analysis, freezing of gait,
or other non-motor symptoms associated with PD.
In this review, we define reliability as the extent to
which the scores of the outcome measure are
reproducible when the assessment is repeated by
the same or different examiner,® validity as the
extent to which the instrument measures what it is
intended to measure® and responsiveness as the
ability of the outcome measure to detect changes
over time.3
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Screening, data extraction, and
categorization

All the retrieved studies were subject to a four-level
screening process that included duplicate removal,
title, abstract, and full-text screening. Two authors
(U.M.B. and S.J.W.) were involved in the screening
process. The following data were extracted from
the included studies: title, objectives, outcome
measure studied, psychometric properties tested,
and the reported findings. Retrieved outcome
measures were grouped into either measures of bal-
ance or measures of falls risk prediction. We used
the International Classification of Functioning,
Disability and Health model to further categorize
the measures of balance and falls risk prediction.
Three reviewers (S.J.W., PX., and S.L.W.) classi-
fied the measures according to the level of assess-
ment using the International Classification of
Functioning, Disability and Health model into one
of the following levels: (1) body structure and func-
tion, (2) activity, or (3) participation.? We used the
recommendations by the Parkinson Edge Outcome
Measures Taskforce (http://www.neuropt.org/docs/
default-source/parkinson-edge/single-measure-
detailed-ratings820e33a5390366a68a96ff0000
1£c240.pdf?sfvrsn=ba0d5543 0) for this categori-
zation. For the outcome measures that were not
listed by the Taskforce, the three reviewers inde-
pendently assessed the outcome measure, and any
discrepancies between reviewers were discussed
until consensus was reached on the category of the
outcome measure.

Quality appraisal

The methodological quality of the psychometric
properties and the level of evidence of the measures
of balance and falls risk prediction were evaluated
using the four-point COnsensus-based Standards
for the selection of health Measurement INstruments
(COSMIN).3 The COSMIN is a reliable and valid
quality appraisal tool for systematic reviews of psy-
chometric properties of outcome measures.>* Based
on the scores obtained, the psychometric property
was rated as “excellent,” “good,” “fair,” or “poor.”
Studies were not excluded based on quality. The

methodological quality of the psychometric proper-
ties of the identified outcome measures was com-
pleted independently by two reviewers (S.J.W. and
U.M.B). Discrepancies were resolved by discussion
between the reviewers. A third reviewer (S.L.W)
was consulted for any unresolved discrepancies.

We used the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA)
guidelines to report the findings of this systematic
review.

Results

The search identified 1625 studies, of which 80
studies were eligible for inclusion in this systematic
review. The included studies yielded 68 outcome
measures assessing balance or falls risk prediction
or both. Figure 1 illustrates the flow of data search
and screening. Supplemental Appendix 2 presents a
summary of the included studies with references.
Table 1 lists the identified measures assessing bal-
ance, falls risk prediction, and both balance and falls
risk prediction corresponding to the level of assess-
ment according to the International Classification of
Functioning, Disability and Health model. This
review identified 43 measures assessing balance, 9
assessing falls risk prediction and 16 assessing both
in individuals with PD. Fourteen measures assessed
balance and/or falls risk at the body, structure, and
function level; 50 at the activity level; and 4 at the
participatory level. Among the identified measures,
14 were condition-specific, and the remaining 54
were generic measures of balance or falls risk.
Supplemental Appendices 3—5 present lists of the
measures assessing balance and falls risk at the (1)
body, structure, and function level; (2) activity level,
and (3) participatory levels, respectively, as well as
their COSMIN quality scores.

Measures of balance for PD

The psychometric properties of the following meas-
ures have been evaluated extensively in samples of
individuals with PD: The Balance Evaluation Systems
Test (BESTest),>” Mini-BESTest,!®  Sensory
Organization Test,!°2! Berg Balance Scale (BBS),'*
17.1822-30 Forward Functional Reach,?+2931-34 Timed
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Databases: Web of Science, Scopus, Ovid
Medline, Embase, CINAHL and PubMed
(n=1,625)

Duplicates (n=254)

Title screened (n=1,371)

—

Excluded (n=1,050)

A

| Abstract screened (n=321) ]—’

Excluded (n=186)

Study design (n=22)

Not on Parkinson’s disease (n=53)
Not on psychometric analysis (n=30)
Conference abstracts (n=31)
Non-English publication (n=3)

Not on balance or falls risk (n=47)

y
| Full text screened (n=135) I—'

Excluded (n=55)

Not on psychometric analysis (n=8)
Conference abstracts (n=3)
Not on balance or falls risk (n=44)

Studies included for this
systematic review (n=_80)

ICF based classification (Tot: 68)
Body, structure and function
level: 14

iMeasures of balance: 43 |

Activity level: 50
Participatory level: 4

{Measures of falls risk: 9 I

[Measures assessing both:16

Figure |. Screening of studies for inclusion.

Up and Go (TUG) test,!6:17.23-25.29-313541  Motor
examination of the Unified Parkinson’s Disease
Rating Scale (UPDRS-ME),1213.1723.27293031.3642.43
and the Activities-specific Balance Confidence!02%:
30354446 gcale. Among these measures, the Mini-
BESTest assessing balance at the body structure and
function level has good to excellent inter-rater relia-
bility (intraclass correlation coefficient (ICC) >
0.95),'7 test re-test reliability (ICC > 0.95),'7 and
internal consistency (Cronbach’s alpha 0.87).15
The COSMIN quality of these estimates was poor;

however, in terms of validity, Rasch analysis report-
ing adequate structural validity,® adequate predictive
validity,!? discriminant validity,'® concurrent valid-
ity,!” and convergent validity!! have been reported.
The COSMIN quality of validity estimates for the
Mini-BESTest is good. Good COSMIN quality psy-
chometric estimation found the Mini-BESTest
responsive to balance related changes among people
with PD at 6 and 12 months.?

Among the generic measures assessing balance
at the activity level, the Activities-specific Balance
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Confidence, BBS, and the TUG test were found to
be reliablel7,22,28,29,31,35,39,40,41,44 and Valid_11,14,16,17,22—
28,3031,35-38.4445 The COSMIN quality of both of
these estimates ranged from poor and good. The
responsiveness supporting its use has been reported
for the TUG test*’ but not for the BBS and the
Activites-specific Balance Confidence. Among the
condition-specific measures assessing balance at
the activity level, the UPDRS-ME was found to be
reliable,?*4? valid,!»13,1727,30.31.36.43 gand responsive
to change.!> The COSMIN quality scores of these
estimates ranged between poor?*?7#2 and excel-
lent.** Most of the studies testing the UPDRS-ME
used the measure as a comparator to establish the
psychometric properties of other generic measures
of balance. Items 26 through to 31 (6 items) and
item 13 on falling of the UPDRS-ME are relevant
to the assessment of balance and falls risk.
However, none of the identified studies tested the
psychometric properties of these selected items.
The Pull test and the Push and Release Test assess-
ing balance at the body, structure, and function
level was found to have acceptable reliability*>48
and validity.3> These estimates arrive from three
studies of either poor*>*® or good3? COSMIN qual-
ity. One study of fair’” COSMIN quality reported
the responsiveness of the Push and Release test as
the difference between the test performance
between ON and OFF phase following medication.
The Push and Release test was found to have a sig-
nificant difference in scores between ON and OFF
phase following medication.

Measures of falls risk prediction for PD

The BESTest,%40 Sensory Organization Test,!
and the Mini-BESTest324%1 assessing the falls risk
prediction at the body structure and function level
were commonly subject to psychometric analysis.
One low COSMIN quality study supporting ade-
quate reliability® and two good COSMIN quality
studies supporting adequate predictive validity*’
and discriminant validity® were found for the
BESTest. Scores less than 69% on the BESTest
were found to be 84% sensitive and 76% specific
in discriminating between fallers and non-fallers,*
while scores less than 21% for the Mini-BESTest

were found to be 63% sensitive and 100%
specific.’!

The Activities-specific Balance Confidence,
BBS, Functional Gait Assessment, and the TUG
test have been tested extensively for falls risk pre-
diction at the activity level. The Activities-specific
Balance Confidence was found to be reliable>? and
valid®>>33 in assessing falls risk. One excellent
COSMIN quality study reported Activities-specific
Balance Confidence score of <55% as 71% sensi-
tive and 62% specific to discriminate between non-
recurrent and recurrent fallers.>3 One low COSMIN
quality study supporting reliability (inter-rater reli-
ability ICC = 0.95 and test re-test reliability, ICC
= (.79)¢ of the BBS and four low to good COSMIN
quality studies supporting validity (construct,>* dis-
criminant,>® predictive,* and concurrent)> report
the BBS as an efficient falls risk-assessing tool in
PD. Scores <47 on the BBS had 72% sensitivity
and 75% specificity in discriminating fallers and
non-fallers.® One good COSMIN quality study
reported the Functional Gait Assessment inferior to
the BBS, BESTest, and Mini-BESTest in predict-
ing falls at 12 months.*® No reports were found
testing the reliability of falls risk assessment using
the TUG test; however, the construct®*5¢ and dis-
criminant validity>® was supported by three good
COSMIN quality studies and one poor quality
study.®

The modified TUG test called the dual-task or
the cognitive TUG test assessing falls risk at a par-
ticipatory level is found to have moderate test—
retest reliability (ICC = 0.55)* and acceptable
concurrent validity to assess the cognitive—motor
interaction while walking.?> The Falls Efficacy
Scale®® and Falls Efficacy Scale—International2-3-37
testing falls risk at the activity level and the Survey
of Activities and fear of Falling in the Elderly>¢
assessing falls risk at the participatory level have
been commonly tested for psychometric proper-
ties. The Falls Efficacy Scale—International was
found to be reliable,’257 valid,’” and able to dis-
criminate between people who were afraid of falls,
avoided activities, and experienced falls.’” One
good COSMIN quality study reported excellent
test—retest reliability (ICC = 0.92), internal con-
sistency (o = 0.95), adequate construct validity,
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and insignificant floor and ceiling effect>® for the
Survey of Activities and fear of Falling in the
Elderly scale. Two good and one excellent
COSMIN quality studies reported good test—retest
reliability (ICC > 0.80),%? internal consistency (a
= 0.96),7 and adequate convergent’” and discrimi-
nant validity (non-recurrent fallers versus recurrent
fallers).>?

The Freezing of Gait Questionnaire assessing
falls risk at the activity level and the rapid assess-
ment of postural instability questionnaire assessing
falls risk at the participatory level are condition-
specific measures assessing of falls risk. The
Freezing of Gait Questionnaire assesses the sever-
ity of freezing of gait unrelated to falls in people
with PD. Based on the available literature, both the
Freezing of Gait Questionnaire and Rapid assess-
ment of postural instability questionnaire do not
have sufficient psychometric property evaluation
to recommend their use in assessing falls risk in
this population.

Discussion

This systematic review identified the following
measures of balance and falls risk as psychometri-
cally sound: (1) the Mini-BESTest assessing bal-
ance and falls risk prediction at the body, structure,
and function level and (2) the Falls Efficacy Scale—
International assessing falls risk and the Activites-
specific Balance confidence, BBS, and the TUG
Test assessing balance and falls risk at the activity
level. However, despite these positive findings, a
strong recommendation on the use of the Activites-
specific Balance confidence, BBS, and Falls
Efficacy Scale—International cannot yet be made,
as the responsiveness of these measures has yet to
be established in people with PD. We identified the
UPDRS-ME as the only condition-specific tool
that has been tested and found to have strong psy-
chometric properties. Current evidence on two
other condition-specific measures assessing bal-
ance at the body, structure, and function level; the
Pull test and Push and Release suggest adequate
reliability and validity; however, future research is
needed to estimate the responsiveness in order to
make firm recommendations on their use.

Most of the measures assessing balance and
falls risk prediction at the body, structure, and
function level used a laboratory-based or sophisti-
cated instrument. These instruments assessed the
ability to shift the center of gravity,*%8 center of
mass,?! spatiotemporal parameters while walk-
ing,’® and sensory integration!®2%5! to quantify
balance and/or falls risk. We were not able to draw
conclusions about the psychometric qualities of or
make recommendations regarding the use of these
instrumented assessment procedures because they
lack evaluation of their psychometric properties.
In addition, the use of sophisticated instruments
for assessing balance and falls risk has limited
clinical utility because they are expensive, such
instrumentation is not commonly available in most
clinics. Thus, clinic-based or bed-side assessments
using these equipment on a routine basis is often
not possible. However, for research, it is acknowl-
edged that the use of sophisticated instruments can
provide useful information on subtle changes of
balance that could not be identified by bed-side
clinical tools.

The Mini-BESTest, BBS, TUG Test, Falls
Efficacy Scale—International, Activites-specific
Balance Confidence, and the UPDRS-ME have the
strongest psychometric properties. Moreover, they
are brief, are easy to administer, have no cost, and
do not require specialized training for the assessor.
This review found two condition-specific measures
assessing balance and falls risk at the body, struc-
ture, and function level (The Pull test and Push and
Release test). The available evidence supports ade-
quate reliability and validity; however, there is a
lack of estimation of responsiveness. The respon-
siveness of the Pull test to differentiate fallers from
non-fallers has been reported between ON and
OFF medication on the same day.’” However, the
disease being progressive, a prospective assess-
ment after a period of time is required to under-
stand the tools ability to pick changes over time.

Among the measures that assessed balance
and falls risk at the activity level, the BBS, TUG
Test, Falls Efficacy Scale-International, and the
Activities-specific Balance Confidence appeared to
have the strongest psychometric properties, with
high reliability. However, the quality of most of the



Winser et al.

1957

reliability estimates for the Activities-specific
Balance Confidence,3346:52 the BBS,%17-22.28 and the
TUG test31:333%941 was rated poor according to the
COSMIN. The small sample size was one of the
common reasons for rating the findings as having
low quality. In this review, we used the “worst score
counts” algorithm for rating the overall quality of
the psychometric properties, as recommended by
the COSMIN group.’® An alternative method of
deriving the overall scores from a COSMIN assess-
ment was to calculate the mean score of each sec-
tion.>® However, this method was not considered for
our review as there was a possibility that major
methodological flaws could be compensated by
high scores on other aspects of the study design. We
strongly recommend that investigators evaluating
the psychometric properties of these measures use a
sample size of at least 50 or ideally more to allow
for high-quality estimates, based on COSMIN
standards.>

This systematic review did not find estimates
of the responsiveness for the BBS, Falls Efficacy
Scale—International, and the Activities-specific
Balance Confidence scales among people with
PD. PD is described as a chronic and progressive
disorder; therefore, a measure that is responsive
to change over time is needed for research in this
area. We are therefore unable to make a firm rec-
ommendation on the use of these three measures
due to the lack of responsiveness estimates. We
recommend future studies to examine the respon-
siveness of the BBS, Falls Efficacy Scale—
International and the Activities-specific Balance
Confidence at 6 months or 12 months to allow for
strong recommendations. The available evidence
for the responsiveness of the TUG test is based on
a preassessment and postassessment following
eight weeks of group physiotherapy interven-
tion.4” A longer follow-up assessment to capture
the natural progress of the disease is required to
make a firm conclusion on the responsiveness of
the TUG test.

Fitzpatrick et al.® recommend an appropriate
set of outcome measures should have one condi-
tion-specific measure and a generic measure for
assessing a given domain. A condition-specific
measure identifies changes that are in close relation

or “proximal” to the disease; such postural abnor-
malities (item 28 of the UPDRS-ME) in PD and the
generic measure pick changes that are slightly less
proximal or “distal” to the health condition,®! such
as ability to stand unsupported (item 1 of the BBS).

Based on the findings from this review, we rec-
ommend six measures, of which only one is condi-
tion-specific (UPDRS-ME) and five are generic
measures of balance and falls risk for use in assess-
ing these domains in individuals with PD. In light
with Fitzpatrick et al.’s®® recommendation, we pro-
pose the use of a combination of one generic and
one condition-specific assessment for balance and
falls risk prediction. For assessing balance and falls
risk prediction at the body structure and function
level, a combination of Mini-BESTest and Push
and Release test of the UPDRS-ME (item 30)
might be considered while a combination of
Activities-specific Balance Confidence and/or
BBS and/or TUG Test and UPDRS-ME could be
adopted for assessing balance at the activity level.
A combination of Falls Efficacy Scale—International
and UPDRS-ME could be adopted for assessing
falls risk prediction at the activity level. The
UPDRS-ME has 14 items, with higher scores indi-
cating more motor impairment.

Among the 14 items of the UPDRS-ME, arising
from chair (item 27), posture (item 28), gait (item
29), postural stability (item 30), and body bradyki-
nesia and hypokinesia (item 31) plus item 12 under
“activities of daily living” are closely related to the
domain of balance and falls risk. The utility of
using the remaining nine items of the UPDRS-ME
to quantify balance and falls risk might be ques-
tioned. We recommend that future studies estimate
the psychometric properties of the listed items of
the UPDRS-ME and determine the validity of
using the items specific to balance and falls risk to
compute a score, rather than use the total motor
examination score.

The Movement Disorders task force recom-
mends the use of the Postural Instability and Gait
Difficulty (PIGD), a subscale of the UPDRS, as a
measure of balance and gait stability.! The PIGD
comprises five items from the UPDRS (items 13—
15, 29, and 30) assessing falls, freezing, walking
ability, and postural stability. Higher scores indicate
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greater balance and gait impairment severity. None
of the included studies of the current systematic
review reported the psychometric properties of the
Postural Instability and Gait Difficulty scale. The
lack of such studies may be due to our inclusion
criteria, as we restricted our search to measures of
balance and falls risk related to walking and freez-
ing only. However, the Postural Instability and Gait
Difficulty is likely to assess the risk of falls.
Therefore, future studies are recommended to
assess whether the Postural Instability and Gait
Difficulty can discriminate between individuals
with a history of falling frequently and occasionally
and those who do not have a history falling. Our
systematic review identified one study that evalu-
ated the validity of the subscores of items 27-29 of
the UPDRS.32 However, their study recommended
the use of a combination of one-leg stance test, pull
test, and functional reach test along with items of
27-29 of the UPDRS for optimal assessment of
postural stability. Therefore, using items 27-29 of
the UPDRS alone is not recommended as a measure
of balance.

In summary, we have the following recommen-
dations for future research: (1) There is a need to
establish the responsiveness of the Activites-
specific Balance Confidence, BBS, Falls Efficacy
Scale—International, TUG, Pull test and Push and
Release Test in people with PD. (2) Future
research on psychometric analysis is recom-
mended to use a sample size of at least 50 or ide-
ally more to allow for high-quality estimates,
based on COSMIN standards. (3) There is a need
to conduct psychometric analysis of selected
items relevant to balance and falls risk prediction
among the UPDRS-ME scale to reduce the time
spent on assessing balance and falls risk predic-
tion in people with PD. (4) Future studies are rec-
ommended to develop or psychometrically
validate the available participatory-level outcome
measures for people with PD.

Study strengths and limitations

To our knowledge, this is the first systematic
review evaluating the psychometric properties of
measures of balance and falls risk in people with

PD. It has a number of strengths. First, we adopted
a systematic search to explore all measures subject
to psychometric property testing in people with
PD. Second, we used the COSMIN, a valid tool for
rating the methodological quality of the included
studies. Finally, we included all measures (includ-
ing both clinic-based and laboratory-based) that
assessed balance and falls risk prediction.

However, the study also has a number of impor-
tant limitations that should be considered when
interpreting the results. First, we did not include
conference abstracts and non-English studies in the
review. Second, all of the included studies recruited
participants with mild or moderate PD severity. We
are therefore unable to determine the extent to
which the findings generalize to samples of patients
with severe PD since the severity of PD, including
balance levels and falls risk can vary considerably
as the disease progresses.®? In addition, functional
losses in gait and balance appear to occur differen-
tially across the different stages of PD progres-
sion.%? Thus, although it is possible that a particular
measure may be more or less reliable and valid in
individuals at different stages of PD, we were una-
ble to determine the effects of progression stage on
the psychometric variables studied. Finally, we did
not include any randomized controlled trials in this
review. Such studies can provide information on
the minimal clinically important differences or
minimal detectable changes in measures. However,
randomized controlled trials are not the only source
for estimating minimal clinically important differ-
ence, and we were able to gather and report infor-
mation for these values in the current article using
other statistical methods.

Clinical messages

e When assessing balance in people with
PD, Mini-BESTest, and Push and
Release test are best at the body level.

e Activities-specific Balance Confidence,
BBS, TUG test and the UPDRS-ME
are best at the activity level.

e Falls Efficacy Scale-International and
UPDRS-ME are best to predict falls
risk.
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