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To enhance the clinical meaningfulness of the SREBR, the present review provides the best ¢
information on tow outcome measures might be classified and selected for use, based upon
measurement qualities. For this purpose, we have selected for review some of the most corused!
measures in stroke rehabilitation. The ICF conceptual framework is usedswifglmeasures in strok
rehabilitation and aspects of measurement theory pertinent for evaluating measures are discusse:
measure reviewed in this chapter was evaluated in terms of appropriateness, reliability, ve
responsiveness, precisiomtérpretability, applicability and feasibility. All measures were assesse!
the thoroughness with which its reliability, validity and responsiveness have been repodhegresent
document contains summary reviews of 38 assessment tools used in theatwa of Body Structure
(14 tools), Activity (15 tools) and Participation (9 tools) outcomes.
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21.1 Introduction

Measuring the effectiveness of interventions is accepted as being central to good pradiceder

Putten et al.(1999 pointed2 dzii G KI G YSIF&dz2NAy3 (GKS 2dzid02YS 2F KSI
determining thergeutic effectiveness and, therefore, the provision of evidehased healthcarg (van

der Putten et al. 1999

The Stroke Rehabilitation EvidenBased Review (SREBR) is a landmark achievement in consolidating
the bestavailable scientific evidence for theffectiveness of stroke rehabilitatiorBut, there are
limitations to successfully transferring the research results to clinical practice and service d€loresy.

are imposed by the current state of outcome measurement in stroke rehabilitatiomtations include

the lack of consensus on the selection of measures to best address and balance the needs and values of
stakeholders in stroke rehabilitation, including patients and their caregivers, practitioners, and health
care decision makerslltimately, the comparison of size and direction of statistical results across areas

of stroke rehabilitation covered within the SREBR will be most meaningfully interpreted when it is clear
that comparable approaches to outime measurement have been usddutai & Teasell 2003To
enhance the clinical meaningfulness of the SREBR, we present the best available information on how
outcome measures might be classified and selected for use, based upon their measurement qualities.
Forthis purpose, we have selected for review only some of the more commonly used measures in stroke
rehabilitation.We do not intend this to be a comprehensive compendium of stroke outcome measures.

In this chapter, we attempt to describe hatlve ICHWHO 20012002 conceptual framewrk can be
used for classifying outcome measuresiroke rehabilitation, and summarize aspects of measurement
theory that are pertinent for evaluating measured/e also give a template presentation on the
characteristics, application, reliability, validity, and other clinimetric qualities of commonly used
measures in a format for easy referendéor a more extensive discussion of outcome measurement
theory and properties in rehabilitation, we refer the reader to the baokkhored by Finch et afFinch et

al. 2003. This chapter will present only ¢hinformation most relevant for stroke rehabilitation.

21.1.1 Domains of Stroke Rehabilitation

Outcomes research requires a systematic approach to describing outcomes and classifying them
meaningfully. The study and assessment of stroke rehabilitatiors tsparked the development of
numerous outcome measures applicable to one or more of its many dimendiorattempting to
discuss some of the commonly used measures available for use within the field of stroke rehabilitation,
it is useful to have guidelimeavailable for classifying these todlfie WHO International Classification of
Functioning, Disability and Heal({fCF: WHO, 2001, 200@)ovides a multdimensional framework for
health and disability suited to the classification of outcome instruments.

Originally published in 1980, the WHO framework has undergone several revisighs. most recent
version, the ICFamework (2001, 2002gentifies three primary levels of human functionigghe body

or body part, the whole person and the whole pemsin relation to his/her social contexDutcomes
may be measured at any of these level8ody functions/structure (impairment); Activities (refers to
the whole persong formerly conceived as disability in the old ICIDH framework) and Participation
(formerly referred to as handicap)Activity and participation are affected by environmental and
personal factors (referred to as contextual factors within the ICF).

21. Outcome Measures in Stroke Rehabilitation pg.4of 144
www.ebrsr.com


http://www.ebrsr.com/

Table 21.1 ICF Definitions

Old Terminology New Terminology Definition

Impairment Body funcion/structure -Physiological functions of body systems including
psychologicalStructures are anatomical parts or regions of
their bodies and their componenttmpairments are
problems in body function or structure.

Disability Activity -The execution o task by an individuaLimitations in
activity are defined as difficulties an individual might
experience in completing a given activity.

Handicap Participation -Involvement of an individual in a life situatioRestrictions to
participation describe diiculties experienced by the
individual in a life situation or role.

Outcome measures can also be conceived of as falling along a continuum of measurement moving from
measurements at the level of body function or structure to those focused on paticip and life
satisfaction. The number of other, ndreatment, variables external to healthcare present that could
account for change increases as one moves away from body structure toward life satisfaction, making
outcomes much more difficult to defirend asses@Brenner et al. 1995Roberts & Counsell 1998

If a classification is to be useful for sdifio research, the basic categories and concepts within it need
to be measurable, and their boundaries clear and distihids not yet clear from the research evidence
that the three ICF categories completely fulfill these criteNanetheless, when apied to outcome
assessment in stroke rehabilitation the ICF conceptual framework can be used to place outcome
measures into one of the three categories depending upon what it is they purport to meatukever,
outcome measures rarely fit neatly into angle categoryMore often, they assess elements belonging

to more than one domaink-or the purposes of this discussion, measures have been classified according
to the level of assessment they include furthest along a continuum from body function, themtigity,

to participation. The instruments appearing in the Participation domain, for instance, assess elements
from all domains including those reflective of participation in life situations such as social functioning or
roles.While these measures hateen used to assess healtblated quality of life, it is not our intent to
define such a construct or its assessment here.

Table 21.2 Classification of Outcome Measures*

Body structure {mpairments) Activities (imitations to activityq Participation (barriers to participation
disability) -handicap
Beck Depression Inventory Action Research Arm Test CanadiarOccupational Performance
Behavioral Inattention Test Barthel Index Measure
Canadian Neurological Scale Berg Balance Scale EuroQol Quality of Life Scale
Clock Drawing Test Box and Block Test LIFEH
Frenchay Aphasia Screening Tes{ Chedoke McMaster Stroke Assessmer London Handicap Scale
FugtMeyer Assessment Scale Medical Outcomes Study SheForm
General Health Questionnair@8 | Chedoke Arm and Hand Activity Inventc 36
Geriatric DepressioScale Clinical Outcome Variables Scale Nottingham Health Profile
Hospital Anxiety and Depression Sci Functional AmbulatioiCategories Reintegration to Normal Living Index
Line Bisection Test Functional Independence Measure | Stroke Adapted Sickness Impact Prof
Mini Mental State Examination Frenchay Activities Index Stroke Impact Scale
Modified Ashworth Scale Motor Assessment Scale Stroke Specific Quality of Life
Montreal Cognitive Assessment Nine-hole Peg Test
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Motor-free Visual Perception Test Rankin Handicap Scale

National Institutes of Health Stroke Rivermead Mobility Scale
Scale Rivermead Motor Assessment
Orpington Prognostic Scale Six Minute Walk Test
Stoke Rehabiliation Assessment o Timed Up and Go
Movement Wolf Motor Function Test

*Based on tables presented in Roberts & Counsell (1998) and Duncan et al. (2000).

21.1.2 Evaluation Criteria for Outcome Measures

While it is useful to have this framework within which to classify levels of outcomes nesasuis
necessary to have a set of criteria to guide the selection of outcomes meaRekahility, validity and
responsiveness have widespread usage and are discussed as being essential to the evaluation of
outcome measuregDuncan et al. 2002Law & MacDermid 20QZRoberts & Counsell 1998an der

Putten et al. 1999 Finch et alprovide a good tutorial on issues for outcome measure seledfamch

et al. 2002.

The Health Technology Assessment (HTA) prograifigpatrick et al. 1998examined 413 articles
focusing on methodological aspects of the use and development of pdised outcome measurel

their report, they recommend the use of 8 evaluation criteria. Table 21.3 lists the criteria and gives a
definition for each onelt also identifies a recommended standard for quantifying (rating) each criterion,
where applicable, and how the ratings should be interpret&te table, including some additional
considerations described below, was applied to each of the outcome measwiesved in this chapter.

Table 21.3 Evaluation Criteria and Standards

Criterion Definition Standard
Appropriateness The match of the instrument to the Depends upon the specific purpose for which the
purpose/question under study. One must measurement is intended.

determine what information is required and whi
use will be nade of the information gathered
(Wade 1992)
Reliability - Refers to the reproducibility and internal Testretest or interobserver reliability (ICC; kappa
consistency of the instrument. statistics):*
- Reproducibiliyaddresses the degree to which | Excellent? 0.75;
the score is free from random errofest retest | Adequate: 0.4; 0.74;
& inter-observer reliability both focus on this | Poor:¢ 0.40
aspect of reliability and are commonly evaluate| Note: Fitzpatrick et al. (1998) recommend a

using correlation statistics including ICC, minimum testretest reliability of 0.90 if the
t SENE2YQa 2NJ { LISI NI Yy measure is to be used to evaluate the ongoing
coefficients (weited or unweighted). progress of an individual in a treatment situation.

- Internal consistencgssesses the homogeneity Internal consistency (spi€ | ¥ 2 NJ & N2y
of the scale itemslt is generally examined using statistics):

Item-to-item and itemto scale correlations are | Adequate: 0.7@ 0.79;
also accepted methods. Poor < 0.70

Note: Fitzpatrick et al. (1998) cautianvalues in
excess of 0.90 may indicate redianty.

Inter-item & itemto-scale correlation coefficients
-Adequate levels- inter-item: between 0.3 and 0.9
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item-to-scale: between 0.2 and G.9

Validity Does the instrument measure what it purports 1 Construct/convergent and concurrent correlations
measure? Forms of validity include face, cartte| Excellent? 0.60, Adequate: 0.310.59, Poorg
construct, and criterionConcurrent, convergent| 0.3¢*
or discriminative, and predictive validity are all| ROC analysisAUC:Excellent2 0.90, Adequate:
considered to be forms of criterion validity. 0.70¢ 0.89, Poor: <0.70

However, concurrent, convergent and There are no agreed on standards by which to juc
discriminative validity all depend on the exister| sensitivity and specificity as a validity index (Ridd
27 I a3IRER 120 ILINRIHINWIRS | & Stratford, 1999)

comparisonlf no gold standard exists, they
represent a form of construct validity in which
the relationship to another measure is
hypothesized (Finch et al. 2002).
Responsigness Sensitivity to changes within patients over time, Sengivity to change
(which might be indicative of therapeutic effect Excellent:
Responsiveness is most commonly evaluated | Evidence of change in expected direction using
through correlation with other change scores, | methods such as standardized effect sizes:
effect sizes, standardized response means, | <0.5=small;
relative efficierty, sensitivity & specificity of 0.5¢ 0.8 = moderate
change scores and ROC analysis. 20.8 = large)
Assessment of possible floor and ceiling effect{ Also, by way of standardized response means, R
included as they indicate limits to the range of | analysis of change scores (arealanthe curveg
detectable change beyond which no further | see above) or relative efficiency.
improvement or deterioration can be noted. | Adequate:
Evidence of moderate/less change than expectec
conflicting evidence.
Poor:
Weak evidence based solely orvalues (statistical
significance§
Floor/Ceiling Effects
Excellent: No floor or ¢ing effects
Adequate: floor and ceiling effect®0% of patients
who attain either the minimum (floor) or maximun
(ceiling) score.
Poor: >20%!

Precision Number of gradations or distinctions within the| Depends on the precision required for the purpos
measurementE.g. Yes/no response vs. @d@int | of the measurement (e.g., classification, evaluatic
Likert response set prediction).

Interpretability How meaningful are the scores? Are there Jutai & Teasell (2003) point out these practical
consistent definitions and classifications for | issues should not be separated from consideratio
results? Areghere norms available for of the values that underscore the selection of
comparison? outcome measuresA brief assessment of

Acceptability How acceptable the scale is in terms of practicalitywill accompany eackummary

completion by the patient does it represent a | evaluation.
burden? Can the assessment be completed by
proxy, if necessary?

Feasibility Extent of effort, burden, expense & disruption t
staff/clinical care arising from the administratiof
of the instrument.

Unless otherwise noted within the table, criteria and definitions: Fitzpatrick et al. (1998); McDowell & Newell $b98&)s for evaluation
standards: 'Andresen (2000); Hseuh et &001); Wolfe et al. (1991fAndresen (2000¥4obart et al. (2001); Fitzpatrick et g1998);
“%Andresen (2000); McDowell & Newell (1996); Fitzpatrick et al. (1998); Cohen et afNaDOwell & Newell (1996)Hobart et al. (2001).
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Each measure resived in this chapter was also assessed for the thoroughness with which its reliability,
validity and responsiveness have been reported in the literature. Standards for evaluation of rigor were
adapted from McDowell & Neweland Anderson (Andresen 2000 McDowell & Newell 1996

Table 21.4 Evaluation StandardsRigor

Thoroughness or Rigor| Excellent; most major forms of testing reported.

of testing Adequateg several studiesind/or several types of testing reported
PoorcYAYAYlFf AYF2NNIEGA2Y Ad NBLR2NISR I yRk2NI 1
N/a ¢ no information available

Assessments of rigor using the above standards are given along with evaluation ratings fortyeliabili
validity and responsiveness for each measure (see Table 21.5, below).

Table 21.5 Evaluation Summary

Reliability Validity Responsiveness
Rigor Results Rigor Results Rigor Results Floor/ceiling

NOTE +++=Excellent; ++=Adequate; +=Poor;miasufficient information; TR=Testtest; |C= internal consistency; |0 = Interobserver; varied
(re. floor/ceiling effects; mixed results)

Ratings of +++(excellent), ++ (adequate) and + (poor) are assigned based on the criteria and evidence
presentedin the standards column of Table 21@2 NJ SEl YL S L¥ | N}XdGAy3a 27
for validity, it means that evidence has been presented demonstrating excellent construct validity based

on the standards provided and in various forms includiogvergent and discriminant validity.

In addition to the criteria outlined above, 3 additional issues were considered:
Has the measure been used in a stroke population?

Has the measure been tested for use with proxy assessment?

What is the recommendetime frame for measurement?

21.1.3 Has the Measure Been Used in a Stroke Population?

Reliability and validity are not fixed qualities of measufideey should be regarded as relative indicators

of how well the instrument might function within a giveample or for a given purposgitzpatrick et al.

1998 Lorentz et al. 2002 Responsiveness, too, may dendition or purpose specdiVan der Putten et

al., (1999 for example, found the Barthel Index and the FIM exhibited greater effect sizes among stroke
patients than among MS patients concluding that responsiveness of instruments seems -dmease
condition dependent. Therefore, it is important for a measure to have been tested for use in the
population within which it will be used.

Measures developed for generic use cannot focus on the problems associated with any one condition
and, therefore, may not be sensié to problems inherent in the stroke populatigBuck et al. 20001n

a discussion of healtrelated quality of lié measurement, Williams et g1999 point out that generic
measures may not include particulasssessments of importance in stroke (such as and hand or
language assessments)

21.1.4 Has the Measure Been Tested for Use with Proxy Assessment?
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When assessment is conducted in such a way as to require a form aépeit (e.g. interview or
guestiomaire ¢ in person, by telephone or by mail), stroke survivors who have experienced significant
cognitive or speech and language deficits may not be able to complete such measures and therefore,
may be excluded from assessmeint.such cases, the use of eopy respondent becomes an important
alternative source of informatiorHlowever, the use of proxy respondents should be approached with a
degree of caution.

In studies of proxy assessments, a tendency has been reported for family members or sigrifieent o

to assess the patient as more disabled than they appear on other measures of functional disability,
including selreported methods.This discrepancy becomes more pronounced among patients with
more impaired levels of functiong (Hachisuka et al. 1997Segal et al. 1996Sneeuw et al. 1997
Hachiska et al. (1997 suggested that this discrepancy could be explained by a difference in
interpretation. Proxy respondents may be rating actual, observable performance, while patients may
rate their perceived capahtji ¢ what they think they are capable of doing rather than what they
actually do.

Unfortunately, use ofa healthcare professional as a substitute for the family member or significant
other as poxy does not solve the problem of reliabili#x similar disrepancy has been noted in ratings
when using healthcare professionals as proxy respondents though in the opposite dirdé¢tenmay

tend to rate patients higher than the patients themselves wo(NttGinnis et al. 1986Sneeuw et al.
1997). It has been suggested that, in this case, the discrepancy is due to a difference in frame of
reference.A healthcare pofessional may use a different, more disabled group, as a reference norm
whereas the patient would only compare him/herself to fateoke conditiongMcGimis et al. 198%

21.1.5 What is the Recommended Timeframe for Measurement?

The natural history of stroke presents problems in assessment in that the rate and extent of change in
outcomes varies across the diffetelevels of ICF classificatigpuncan et al. 2000 The further one
moves along the outcome continuum from body structure toward paréitton, the more time it may

take to reach a measurement end point, that is, social context may take longer to stabilize than the
impaired body structuréDuncan et al. 2000

Jorgensen et al1995 demonstrated that recovery in Activities of Dalliving (ADL) occurs, in most
patients, within the first 13 weeks following a stroke even though the time course of both neurological
and functional recovery is strongly related to initial stroke sevefityey suggest that a valid prognosis

of functional ecovery might be made within the firstr@onths. According to Mayo et alby 6 months
post-stroke, physical recovery is complete, for the most part, with additional gains being a function of
learning, practice and confiden¢®ayo 1999. Duncan et al(2000 support this suggested time frame

for assessment of neurological impairment and disability outcomes but suggest that participation
outcomeswaitatle a0 ¢ Y2y idK&a (2 LINRPGARS (G(KS 2LILRNIdzyAde
They also suggest that assessments at the time of discharge not be used as endpoint measurements.
The variability in treatment interventions and length of stay pragiadecreases the comparative
usefulness of this information.

In this chapter, the main results of our evaluation are summariZethble was prepared for
each instrument detailing its reliability, validity, responsiveness and other properties, and citing
the appropriate references from theublished literature.To save space, the tables are not
presented herePlease contact Katherine Salté&atherine.Salter@sjhc.london.on)¢a obtain

this information.
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21.2Body Structure/Impairment Outcome Measures

This section corresponds to the first level or category of the ICF classification syghdle keeping in

mind that the fit of a given instrument within a single category is rarely perfect, measures appearing in
this section focus primarily on the idefitiation or assessment of impairments in body function,
structure or system (including psychological).

21.2.1Beck Depression Inventory (BDI)

The Beck Depression Inventory was developed to provide a quantitative expression of the intensity of
depression (Beck et al. 1961 Items appearing on the inventory were derived through clinical
observation and were not intended to reflect any particular theoretical approach to depressiits
diagnosis. Since its introduction, it has become a widely used instrument for detection and assessment
of intensity of depression.

The inventory consists of 21 items, which represent symptoms or attitudes associated with depression.
Each item g presented as a multiple choice response set comprised of 4\sliative statements
graded from @3 in severity.The respondent is to choose the statement that fits him/her best relative to
the past week up to and including toddBeck et al. 1961McDowell & Newell 1996 Ratings are
summed to provide a total score ranging frong 83. The generally accepted threshold for presence of
depression is A (Aben et al. 200R Additionally, classificadns of 1018 (mild), 1929 (moderate) and 30

¢ 63 (severe) are commonly usé@Beck et al. 1988 Originally administered by a trained interviewer, it
has become most common for the Bl be administered as a satbmpletion questionnaireln this
form, it takes approximately § 10 minutes to completéBeck et al. 1983McDowell & Newell 1996A
13-item short form was developed by Beck and BéBkck & Beck 19j2Copies of the scale and
permission to use it can be obtained from The PsycholoGicgdoration, Texas, USA.

Advantages

The BDI is short and simple to adminisfstcDowell & Newell 1996 It does not require training to
administer.Aben et al(2002) found no substantial differences betweenetfBDI and 3 other depression
screening tools when used with stroke populatiotis.brevity and simplicity, together with the fact that

it does not rely heavily on the somatic components of depression, may recommend it as the most
suitable depression scafer administration among stroke patien{&\ben et al. 2002TurnerStokes &
Hassan 2002

Beck et al(2000 developed a shortened version for use as a screening tool to identify the possible
presence of depression in medical patienibis Zitem version does not include items representative of
somatic symptoms of depressioA. single stug was identified that examined the use of this scale in
individuals with stroke(Healey et al. 2008 Although the authors reported evidence of acceptable
reliability and validity, sensitivity and specificity for the identification ofjon@and minor depression
were somewhat low (0.62 and 0.78, respectively3e of the BBFS missed 2 patients diagnosed with
major depression and produced 11 false positifidealey et al. 2008 However, these results were
based on a duoff score derived from a sample of geriatric outpatients rather than individuals with
stroke, Further research with a larger sample of stroke patients is necessary in order to determine
optimum cutoffs for the BDFS within this population.

To reflectthe updated DSMV criteria for depressiorBeck et al(1996) published the BDIl in 1996.
Although the BDII may be used relatively frequently in the assessment of depression in adults, there is
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little evidence within the research literature to suggest that it is used routinely in the assesshe
either elderly individuals or of individuals who have experienced stréigart from a single study
examining the factor structure of the BDI(Siegert et al. 2009 we could identifyno published
evaluations of the reliability or validity of this version of the BDI when used to assess depression within
our population of interest.

Limitations

Although the standardized cutoff for the presence of depression seems to be optimal for aistrake
population, the inventory still yields a high rate (approx. 31%) of misdiagnosis among the stroke
population especially among womé&Aben et al. 2002 Aben et al(2002 suggested that this could be

due to a tendency in female patients to report nepecific distress and, thereby, artificially inflate
depression score®verall, sensivity of the BDI tends to be greater than specificiBerg et al(1989
suggest that the BDI is sensitive enough to perform well as a screening tool, but should not be used for
the diagnosis of depression.

Difficulty with scale completion has also been repor{éthen et al. 2002House et al. 1991 House et
al. (1991 suggested that reduced cortgtion rates could be associated with difficulties in following the
forced choice response format.

A single study has examined the use of proxy respondents to complete th@&D1198% Caregivers
tended to rate individuals with stroke as more depressed than the patients themselves by approximately
4 points and the associatiobetween caregiver ratings and patient scores was relatively poor with
correlations ranging from 0.37 0.43 over the period of 18 months following strol&oxy or caregiver
ratings of patient depression appeared to be more strongly related to their festings of depression
GKFYy (2 GKS LI GASqooibQp<0.@@)y NI GAy3Ia 6NI ndcn

Summaryg Beck Depression Inventory

Interpretability: The BDI is a wedlstablished measure, with generally accepted-afitscores

for both the presence and severity oépressionNo standardized norms are available.
Acceptability:Although the BDI takes onlycgl0 minutes, problems with completion have been
noted within a stroke populatiofAben et al. 200R

Feasibility:The BDI is short and simple to administer requiring no trainigere is limited
information available regarding its effectiveness when used for evaluation purposes in a
longitudinal study.

Table 21.6 BDI Evaluation Summary

Reliability Validity Responsiveness
Rigor Results Rigor Results Rigor Results Floor/ceiling
+++ +++ (TR) +++ +++ + + n/a
+++ (IC)

NOTE +++=Excellent; ++=Adequate; +=Poor; n/a = insufficient information; TR=MBsst I€= internal consistency; |0 = Interobserver; varied
(re. floor/ceiling effects; mixed results)

21.2.2Behavioral Inattention Test (BIT)

The Behavial Inattention Test (BIT) is a comprehensive battery designed to screen for unilateral visual
neglect and provide information relevant to its treatmerinilateral visual neglect is a condition
characterized by impairment in the ability to respond to stimacated in space contralateral to a brain
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lesion. The BIT was developed by Wilson et(4B87) to provide an ecologically valid assessment of
everyday skills relevant to this conditioAs such, the test gives therapists and clinicians a detailed
descripph 2y 2F LI GASyGaQ OFLIOAfAGASE YR LINPOARSA
interventions.

The BIT is divided into two major sections, each comprised of its own set of subfestsBIT
conventional section (BITC) consists of 6 corieeat tests of visual neglect: Line crossing, letter
cancellation, star cancellation, figure and shape copying, line bisection, and representational drawing.
The BIT behavioral section (BITB) consists of 9 behavioral taskscalAréng, phone dialing, man
reading, article reading, telling and setting the time, coin sorting, address and sentence copying, map
navigation, and card sorting.arallel versions of the test have been created to minimize practice effects
upon retesting.Each version is comprisedithe 6 conventional and 9 behavioural subtests.

Tables 21.7 and 21.8 contain brief descriptions of each of the subtests that make up the BITC and the
BITB, respectively:

Table 21.7 BIT€Conventional Section Test Descriptions
BITC Subtest Test Destption Scoring

Line Crossing Patients are required to detect and cross out all| The four central lines are not included and
target lines on a pag&Vhen administering this | neglect is diagnosed if any lines are missed k
test, the examiner demonstrates the nature of th the patient. A score sheet is provided to notat
task to the patient by crossing out two of four lin| the nature of the neglect (i.econtralateral,
located in a central@dumn, and then instructing | ipsilateral, or more diverse patterns of
them to cross out all lines they can see on the | omission).
page.

Letter Cancellation Paper and pencil test in which patients are The maximum score is 40, and a scoring
required to scan, locate, and cross out designat| template allows scorer to divide the total arra
targets from a background of distractor letters. |into four columns, two on the left and two on
The test consists of ®ws of 34 upper case letter| the right. On completion of the task, the total
presented on a rectangular page (279 x 210mm, number of omitted target letters is calculated,
C2NXie GFNBSG &dAYdzd A ¢and the location of th@missions is noted.
such that each appear in equal number on both
sides of the pageEach letter is 6 mm high and
positioned 2mm apart from the next.

Star Cancellation This test consists of a random array of verbal ar| As with the letter cancellation task, the test
non-verbal stimuli. The stimuli are 52 large stars| sheet can be sadivided into columns to
(14mm), 13 randomly positioned letters and 19 | calculate the number and location of errors.
short (34 letters) words are interspsed with 56
smaller stars (8miwhich comprise the target
stimuli. The patient is instructed to cancel all the
small starsTwo examples of small stars are
pointed out and cancellation of two central stars

demonstrated.
Figure and Shape In this test, the patient is required to copy three | Scoring is based on completeness of each
Copying separate, simple drawings from the left side of th drawing.Neglect is defined as an omission or

page.The three drawings (a four pointed star, a | gross distortion of any major contralesional
cube, ad a daisy) are arranged vertically and ar, component of the drawing.

clearly indicated to the patienfThe second part o

the test requires the patient to copy a group of

three geometric shapes presented on a separatt

stimulus sheetUnlike the previous items, the
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Line Bisection

Representational
Drawing

contents of thepage are not pointed out to the
patient.

Patients are required to estimate anddicate the | The test is scored by measuring deviations fri
midpoint of a horizontal line€The expectation is | true midpoint.Deviations to left scored as
that the patient with left neglect will choose a | negative; to the right asgsitive.Deviation
midpoint to the right of true centreEach patient i¢ score is calculated using the normative data
presented with three horizontal,-ch (204mm) | obtained from the agematched controlsEach
black lines (Lmm thick) displayed in a stase of the three lines is scored out of a maximum
fashion across the pag&he extent of each line is three. Using data from the control sample,
clearly pointed out to the patient who is then | score values between 0 and 3 (+-pare
instructed to mark the centre. assignedtok S LI GASyiQa LIS

Patient is asked to draw pictures of a clock face| Scoring is similar to copying tasks, where
together with the numbers and a setting of the | neglect is defined as the omission or gross
hands; a man or woman; and a simple outline | distortion of any major contralesional
drawing of a butterflyThe task is designed to | component of the drawing.

assess patish Qa @A adzf AYE3S

direct sensory inputPatients with left sided

neglect typically use the right side of the page a

their drawings often contain major omissions of

features on the left hand sid®rawings of a clock

face, the human formmd a butterfly have shown

themselves clinically to be sensitive tests object:

Table 2.8 BITRB Behavoral Section Test Descriptions

BITB Subtest
Picture Scanning

Telephone Dialing

Menu reading

Test Description Scoring

Three large photographs (a meal, a wash basin a Only omissions are scored, though errors of
toiletries, and a large room flanked by various | identification also notedScoring of this and all
pieces of furniture and hospital aids), each other BITB tests is out of a total of nine and is
measuring 357 x 278mmeapresented one ata | calculated from the total number of omissions
time. Each photograph is placed in front of the | recorded.

seated patient who is not permitted to move ithe

patient is instructed to name and/or point to the

main items in each picture.

A telephone with a numbered dial or a push buttg Dialing sequence is recorded, together with
keyboard is presentedcach number is pted number and location of omissions or

directly in front of the telephone and patient substitutions.

instructed to dial the number sequence presentec

I YSydz2 WA ISYI IS 6 n H ningE|Each of 18 items is scored as correct or incorr
18 common food items arranged in 4 adjacent | where incorrect responses refer to partial/whol
columns (2 on the left and 2 on the right) is word substitutions or omission.

presented.The food items are presented in 6mm

high letters.Patient is instructed to open the menu

and read out all the itemd.anguagempaired

patients are pemitted to point to all the words they

can see.
Article Reading Three short columns of text are presented, which| Scoring is based on the percentage of words
patientsare then instructed to read. omitted across all three column®Vord

omissions and partial or whole word
substitutions are scored as errors.

Telling and Setting | This test has three partsirst, the @tient is All three parts are scored according to # of

the Time required to read the time from photographed omissions or substitutions made.
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settings on a digital clock fac8econd, the patient
is required to read the time from three settings on
an analogue clock fac€inally, the patient is
instructed to set times on the analogue clockéaas
they are called out by the examiner.

Coin Sorting An array of familiar coins (six denominations, thre Scoring is based on the number of omissions.
of each type) is presentedhe patient is then
instructed to indcate the locations of the coin type
called out by the examinefThis task requires
selective scanning of the coin array in order to no
miss any instance of the named denomination.

Address and Patient is required to copy an address and a Score is calculated from the number of letters
Sentence Copying |sentence on separate pages. omitted or substituted from each side of the
page.
Map Navigation Patient is required to follow and locate spatial Failureto complete any segment of the route
points (letters)positioned on a network of sequence incurs a penalty deduction of one
pathways located on a sheet of papéfore point down to a minimum of zero for each trial.

specifically, after having been shown the junction
of each pathway, patients are instructed to use th
fingers to trace out routes (Sequences of letters)
called out to them.
Card Sorting Sixteen playing cards are presentedina 4 x4 | To score, the position and total number of
matrix. Initially, each card is pointed out to the | omissions are recorded.
patient, who & then required to point to each of th
card types present as the examiner calls them ou
N.B. Information in tables 10 and 11 from Halligan, Cockburn and Wilson (1991)

Aggregate scas for the BITB and the BITC, as well as the total score for the BIT are obtained by adding

the subtest scores togetheNeglect is diagnosed based on two aspects of patient performance: 1)

failure to attend to target stimuli (as evidenced by target onsissor incomplete drawing); and 2)
NBfFGAGS aLl GdAalLft f20FGA2y 2F GFNBSGa 2YAGOSR 66Ad
midplane).Halligan et al(1991) established cubff scores beyond which neglect is diagnosede cut

offs were derived from the aggregate of the lowest scores achieved by any control participant on each

of the conventional tests, each of the behavioural tests, and for the total Festthe BITC, the BITB,

and the total BIT, the cedffs are 129 out of 146,Bout of 81 and 196 out of 227, respectiv@ifenon

& KornerBitensky 2004

To score the relative spatial location component (the index of laterality), the number of screening tests
that demonstrated an overall lateralized performance is calculaliedalf of the tests show lateralized
performance and half dmot, the index of lateralized performance is then determined by the total
number of omissions/errors made on each si@énally, a severity of neglect score can be calculated
based on performance on the 6 BITC te$tss score is determined by the numlmdrconventional tests

on which a given patient demonstrates neglethe severity rating ranges from a score of 1 (mild
neglect) to a score of 6 (severe neglect).

The test takes approximately 40 minutes to administer and can be purchased commercially.

Advantages

It has been suggested that single paj@d-pencil tests are insufficient to evaluate hemineglect given
the relative variability and complexity of the diagnoészouvi et al. 2002Lopes et al. 2007 As a
comprehensive battery, the BIT provides a more detailed and ecologically valid assessment of patient
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functioning than individual tests of visual glect. The BIT was in fact, designed to provide such a
description for rehabilitative purpose@Vilson et al. 198} With this purpose in mind, the authors
ensured the test had strong face validity by selecting test items with the help of psychologists and
occupational therapists familiar with everyday problems faced by visual inattention patieiowever,

it is important to note that the target patient population itself was not included in the item selection
process, as has been done with other outcome measusech as the Chedoke Arm and Hand Activity
Inventory.

Moreover, the BIT utilizes the strengths of the conventional and behavioural sections to arrive at a
comprehensive description of patient functiowhereas the conventional subtests are used to eore

for and provide a foundational assessment of visual neglect, behavioural subtests specifically assess
skills relevant to rehabilitation and {iategration into the communityAs such, this tool is beneficial in
helping therapists target the tasks thahauld be given particular attention during treatment. Other
advantages of the BIT include the provision of 2 parallel forms of the test, which allowtéstirey with

minimal concern for practice effects, and the fact that the behavioural measures fallgqrerformance

to be evaluated irrespective of theoretical orientatioAis well, the test has established aff values

(Wilson et al. 198)f which have been used in more recent studi#=hkonen et al. 2000

The BITB appears to be a useful predictive tool, which could aidspoge neuropsychological
examinations in determiningrognosis. Jehkonen et @000 found that the BITB section of the test
wasthe single most powerful predictor of poor functional outcome at 3, 6 and 12 month faljosy
accounting for 73%, 64%, and 61% of total variance in the Frenchay Activities Index (FAI) at each of
these intervalsThis standing was held in comparison tomamber of alternative predictive variables
including age, hemiparesis, and the BITC.

Limitations

The BIT is more time consuming and more expensive in both cost and material than the individual
conventional or behavioural tests from which it is compodddwever, an 1ininute shortened version

of the test was created to provide a more convenient bedside assessmentTiuisl.version may lose
some of the sensitivity of the fuléngth test because it consists of only 3 conventional subtests and 5
behaviourd subtests. However, in timeconstrained situations, this may be an acceptable sacrifibés
version of the BIT has some evidence of reliability, validity and responsiveness to clinical (Memye

& KornerBitensky 2004 Stone et al. 1994 The BIT short form is still considerably longer and more
expensive in cost and material than most Hogitery tests of eglect.

Summaryg Behavioral Inattention Test

Interpretability: The BIT is a comprehensive battery used to screen for unilateral visual neglect and to
provide information relevant to its treatment. Goffs published by the test creators (129 out of 146

BITC, 67 out of 81 for BITB, 196 out of 227 for Total test) have been used in more recent research
(Jehkonen et al. 2000

Acceptability:Test administration is lengthy at 40 minutes and requires a number of skills (e.g., reading,
writing, visual memory, holding a pencil) to complete. Thus, the BIT is more taxing on paisi¢izan
individual tests of visual neglect. An-fiinute shortened version is available for more convenient
bedside use.

Feasibility:This test requires considerably more time to administer than individual tests of neglect. The
BIT can be purchased commily.

21.9 BIT Evaluation Summary
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Reliability Validity Responsiveness

Rigor Results Rigor Results Rigor Results Floor/ceiling
++ +++ (TR) +++ +++ n/a n/a n/a
+++ (10)
+(IC)

NOTE +++=Excellent; ++=Adequate; +=Poor; n/a = insufficient informaimTest reest; IC= internal consistency; |0 = Interobserver; varied
(re. floor/ceiling effects; mixed results)

21.2.3 Canadian Neurological Scale (CNS)

The Canadian Neurological Scale (CNS) is a standardized neurological assessment of strtskevipatie

are either alert or drowsyThe CNS was intended as a simple tool to be used in the evaluation and
monitoring of neurological status of stroke patients during the acute period post stiCkee et al.

1986). Test items were chosen based on a literature review and on the clinical experience of the scale
authors(Cote et al. 1986

The CNS is a simple clinical evaluation of mentation (level of consciousness, orientation and speech) and
motor function (face, arm and legMotor function evaluations are separated into sections Al and A2.

Al is @ministered if the patient is able to understand and follow instructiok®.is administered in the
presence of comprehension defici€ote et al. 1989Cote et al. 1986 Each motor item is rated for
ASOSNRAGE YR SFOK NI}iGAy3 Aa ¢SAIKGISR alF OO0O2NRAY3
RS T A(CotelleE a. 198p Scores from each sectiomre summed to provide a total score out of a
possible 11.5Lower scores are representative of increasing severity.

Assessment using the CNS requires approximatel§®minutes to completéCote et al. 1989Cote et
al. 1984.

Advantages

The CNS does not need to be completed by a neurolofiist. CNS was designed so that it could be
completed by trained healttare professionals, not only neurologidtsis a short and simple assessment
that may be applied at intervals to monitor change and predict patient outcaranaet 2002 Cote

et al. 1986. It has been demonstrated that the CNS is a valid predictor of outcomes such as length of
stay, death and dependenciurthermore, the Thai version of the CNS has been showoe reliable

and valid (Charoenpong 2013

Limitations

Assessment using the CNS is focused on limb weakness over otherepassitilogical impairments
(Cuspineda et al. 200®1uir et al. 1998.

Summaryg Canadian Neurological Slea

Interpretability: A simple, straightforward assessment of neurological staResults from the CNS can
be used in a simple formula, along with patient age, to predict outcommddth probability of
disability or death)Fiorelli et al. 1995

Acceptability'The CNS is short and simple. Patient burden associated with its use should be minimal.
Feasibility: The CNS does not need to be administered by a neurolofjishay be usd both
prospectively and retrospectivelit.is available for use free of charge.

Table 21.9 Evaluation Summary CNS

Reliability Validity Responsiveness
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Rigor Results Rigor Results Rigor Results Floor/ceiling
+ ++ (10) ++ +++ + + N/a
+++ (IC)

NOTE ++=Excellent; ++=Adequate; +=Poor; n/a = insufficient information; TR=Testt t€= internal consistency; |0 = Interobseneaipd
(re. floor/ceiling effects; mixed results)

21.2.4 Clock Drawing Test (CDT)

The Clock Drawing Test (CDT) has beersé since approximately 198@cDowell & Newell 1996 The
CDT provides a quick assessment of visuospatial and praxis abilities and may reflect both attention and
executive dysfunction(Adunsky et al. 20QMcDowell & Newell 1996uhr et al. 1998

In its most basic form, the CDT is a simple task completion test requiring the individual to draw a clock
face, place the numbers on the clock and draw hand pointing to a given Tiheeindividual may be
presented with a pralrawn circle and need only place the numbers and hands on the clock face or the
clock may be entirely seffenerated. The test is very simple to administer taking approximately? 1
minutes to completg(Ruchinskas & Curyto 2003’ here are numerous systems by which to score the
individuals efforts in completing the tedn general, they evaluate errors and/or distortions in the form

of omissions of numbers and errors in their placement such as perseverations, transpositibns a
spacing (McDowell & Newell 1996 Scoring systems may be simple or complex, quantitative or
gualitative in nature.

Advantages

The CDT is an extremely brief and veiyple tool that can be used to supplement other cognitive
assessment@McDowell & Newell 1996Ruchirskas & Curyto 200&Fuhr & Grace 1999Performance on

the CDT is more related to functions subserved by the right hemisplSerdar et al. 1998and when

used with other assessments may help to create a more complete picture of cognitive fuivbtidle.

there are many possible procedures associated with the administration and scoring oDihetl@
psychometric properties of all the various systems seem quite consistent and all forms have been shown
to correlate strongly with other cognitive measur@dcDowell & Newell 1996Ruchinskas & Curyto
2003 Scanlan et al. 2002

While the multiplicity of scoring systems has a number of asgatidisadvantages, it also provides a
degree of flexibility to the CDTFor instance, simple quantitative systems might be sufficient to
discriminate presence versus absence of cognitive impairment for the purposes of initial screening
(Lorentz et al. 2002 while a more complex, qualitative system would yield additional information. It has
been demongtated that different scoring methods are better suited to different subject groifeinik

et al. 2004 Rchardson & Glass 20pZor example, patients with mulinfarct dementia are more likely

to make errors in timesetting than in numbespacing and greater levels of cognitive impairment are
reflected by scales that place more weight on that featRichardson & Glass 2002Z'he CLOX
variation designed to discriminate between executive and -erecutive elements of cognitive
impairment (Royall et al. 1998 may be of particular use in the assessment of individuals with stroke;
however, this requires further evaluation.

Limitations

As is the case with many other neuropsychological screening measures, CDEnseaflby increasing
age, level of education and the presence of depresglmrentz et al. 2002Lourenco etal. 2008
Ruchinskas & Curyto 200&lthough the degree to which these variables have an effect is dependent
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upon the scoring system uséMcDowell & Newell 1996 Clock drawing can also be affected by other
conditions prevalent in rehabilitation settings such as visual neglect, hemiparesis and motor
dyscoordination(Ruchinskas & Cuxy 2003. Given its focus on right hemisphere function, it might best
be used as a supplement to another test rather than as an independent assegdo®dwell & Newd|

1996).

In the identification of cognitive impairment (mild through dementia), reported sensitivity is often low
for a variety of scoring method€an et al. 20L,2Ehreke et al. 2011 ee et al. 2008Lourenco et al.
2008 McDowell & Newell 1996 Reported AUC values in recent studies have been low to adequate and
appear consistent@oss evaluated scoring methoflsee et al. 2008Lourenco et al. 20Q8\okleby et

al. 2008. Although the CDT has been used to identify the presence of specific deficitsidspasial
function and neglect, it should be used with cautitma recent report examining theminute screen,
Manos and Sunderland scoring methods, sensitivity for identification of impairment in visuospatial
function ranged from 55 to 68% while semdiy ranged from 444% depending upon the scoring
method and cuboff score used(Nokleby et al. 2008 Values for sensitivity and specificity for
identification of atention and neglect were 55% and 42% respectively. No single scoring method
appeared to yield superior resultft should be noted that none of these most recent results were
obtained from a group of individuals with stroke.

The number of available sang systems has made it difficult to develop normative databases, which
could be stratified for age and level of educati®uchinskas & Curyto 2002dditionally, the variability

in scoring methods decreases the facilitthvivhich one might compare results between studies or
patient groups.

Summaryc Clock Drawing Test

Interpretability: No normative values are available. Given the multiplicity of scoring procedures,
comparison across groups or studies is difficult. Nolsisgstem has been agreed upon as standard.
Acceptability:The test is very short and simple. It is a nonverbal task and may be less threatening to
patients than a series of gragehool type questions.

Feasibility:The CDT is inexpensive and highly gole. It can be administered in situations in which
longer tests would be impossible or inconvenient. Even the most complex administration and scoring
system requires approximately 2 minutes. It can be used by individuals with little or no training or
expeaience in cognitive assessment.

Table 21.10 CDT Evaluation Summary

Reliability Validity Responsiveness
Rigor Results Rigor Results Rigor Results Floor/ceiling
++ +++ (TR) +++ ++ nla n/a n/a
++ (10)

NOTE +++=Excellent; ++=Adequate; +=Poor; n/a Hfiogmt information; TR=Test+est; IC= internal consistency; 10 = Interobsenaipd
(re. floor/ceiling effects; mixed results)

21.2.5 Frenchay Aphasia Screening Test (FAST)

First published in 198{Enderby et al. 1987Enderby et al. 1997 the FAST was created to provide
healthcare professionals working wipiatients who might have aphas&quidk and simple method to

identify and gauge language deficit. The FAST was intended to be used as a screening device to identify
those patients having communication difficulties who should be referred for a more detailed evaluation
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performed by a speech andnguage pathologigEnderby & Crow 199&nderby et al. 198 Enderby et
al. 1987%.

The FAST assesses language in 4 major areas: comprehension, verbal expression, reading and writing.
Testing is focused around a single, doudilted stimulus card depicting a riverside scene on one side
and geometric Bapes on the other and five written sentencésl instructions given to the respondent

are of graded length and difficulty2oints are awarded based on the correctness or completeness of
response.Scores from each test area are summed to provide a tatatesout of 30.Ten points are
available for each of comprehension and verbal expression; five for each of reading and \irisng.
possible to reduce administration time by administering only the first two sections of the test
(comprehension and expreas#s) for a total combined score of 2The classification sensitivity of this
shortened version of the FAST is reported to be similar to that reported for the complete assessment
(Enderby et al. 1987Age stratified norms are available for the total test and for adminigirabf only

the comprehension and expression subsectioRgeported administration time ranges from 3 to 10
minutes(Enderby & Crow 199&preen & Risser 20D2

Advantages

One of thebest known and most thoroughly evaluated screening measures, the FAST is both quick and
simple to administerAdministration of the comprehension and expression subtests alone provides an
option for an abbreviated screeninghis could be most useful fgatients who are unable to tolerate

longer testing proceduredhe FAST has been reported to be reliable when used during both the acute
and post acute periods and shows good concurrent validity when evaluated against assessments of both
impairment and fuetion (Al-Khawaja et al. 199@&nderby et al. 1987 In addition to identifying the
presence of languagdeficits, FAST scores have been used as a way to provide a quick snapshot of
change over timg[Enderby et al. 1987 While repeated administration of the FAST demonstrated
significant change in the expected direction, the responsiveness of the FAST to change has not been
evaluated in more detail.

Limitations

While use of the FAST has been reported to have good classification sensitivity, the specificity of the
FAST appears to be adversely affected by the presence of visual field deficits, visual neglect or
inattention, illteracy, deafness, poor concentration or confus{@iKhawaja et al. 199@nderby et al.

1987 Gibson et al. 1991h Qb S A (1990 $eportéd fower specificity associated with FAST than with
clinical exammation suggesting that administration of the screening test provides no real advantage over
the careful examination of an experienced clinician.

A significant inverse relationship

between age and FAST score has been repoi@Heill et al. 1990 Although stratified cubffs and
normative data are available for both the complete and shortened versions of the FAST for three age
groups; ¢ 60 years, 61¢ 70 years and2 71 years, this is based on the assessment of a small sample
(n=123) of normal individuals aged 2181+ (Enderby et al. 1987Spreen & Risser 20D2As the
representation of the very old within the normative sample was limited, it has been reemtded that

test scores be interpreted with caution and the @ff point signifying the presence of language
difficulties in this group be lowered to avoid the incorrect classification of very elderly sufbisill

et al. 1990.
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Summaryg Frenchay Aphasia Screening Test

Interpretability: Agestratified normative data is available, based on the assessment of 123
individuals aged 20 to 81#n interpreting esults among the elderly, it should be noted that, of
these individuals, only 10 were over the age of 81 and 21 were between the ages of 71 and 80.
AcceptabilityThe FAST is short and simple, requiring less than 10 minutes to admihistes

be well siited for use among individuals who are unable to tolerate long or complex testing
procedures.

Feasibility:The FAST is simple to administer even during a bedside evalufitehmaterials

are simple and portable.

Table 21.11 FAST Evaluation Summary

Reliability Validity Responsiveness
Rigor Results Rigor Results Rigor Results Floor/ceiling
+ +++ (TR) + +++ n/a n/a n/a
+++ (10)

NOTE +++=Excellent; ++=Adequate; +=Poor; n/a = insufficient information; TR=Test I€= internal consistency; IO tetnbserver;varied (re. floor/ceilinc
effects; mixed results)

21.2.6 FugMeyer Assessment of Motor Recovery after Stroke (FMA)

The FugMeyer Assessment is a diseagmecific impairment index designed to assess motor function,
balance, sensation qutés and joint function in hemiplegic pastroke patients(FugiMeyer et al.
1975 Gladstone et ak002.

The scale comprises five domains; motor function (in the upper and lower extremities), sensory
function, balance (both standing and sitting), joint range of motion and joint pain. Items in the motor
R2YFAY 6SNB RSNAROGSR Tinthryof thes natui@khitbry of dmotor desavery R S & O NJ
F2ft26Ay3 a0GNRB1S YR Ay0O2Nl}2 NI ({[{Ghadstor blry2¢g0p (ieiB Y Q& a i
are intended to assess recovery within the context of the motor systeumctional tasks are not
incorporated into the evaluatiofChae et al. 2003

Scale items are soed on the basis of ability to complete the item using-point ordinal scale where
O=cannot perform, 1=performs partially and 2= performs fullge total possible scale score is 226.
Points are divided among the domains as follows: 100 for motor fungi@n upper & 34 lower
extremity), 24 for sensation (light touch and position sense), 14 points for balance (6 sitting & 8
standing), 44 for joint range of motion & 44 for joint patlassifications for impairment severity have
been proposed based on FMéoses(Duncan et al. 1994-ugtMeyer 1980.

It is not uncommon for the sections of the FMA to be #&uistered separatelyHowever, it should take
approximately 30¢ 45 minutes to administer the total FMAAssessments are completed by direct
observation on a onéo-one basis and should be performed by a trained physical theré&pladstone
et al. 2002.

Advantages

The FugMeyer assessment is widely used and internationally accepi¢é@ motor assessment is
grounded in weldefined, observable stages of motor recovéyladstone et al. 2002The FMA has
been used as the gold standard against whichvigity of other scales is assessed.
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The total assessment may be administered in whole or in part, though the motor sections are the most
thoroughly studied and most often usedbint pain and sensation are more subjective in nature and are
used less quently (Gladstone et al. 2002The ability to use subsections independently according to
purpose increase the flexibility drfeasibility of the measurediengkaew et al(2012) found that the

FMA lower extremity (LE) subscake® a reliable measure to detect postural balance dader limb
movements. Page et a012 found that FMA is also reliable in assessing upper extremity function
specifically wrist stbility and mobility. A computerized adaptive testing system has been developed
which allows efficient and reliable assessment of motor function through the (Fdi et al. 2012

The assessment, administered in its entirety, igaylengthy.In order to increase clinical usefulness,
Hsieh et al. developed a 4&m short form based on the upper and lower extremity subscales of the
FMA (Hsieh et al. 2007 Iltems were retained on the basis of representativeness of Brunnstrom staging
and item difficulty assessed via Rasch anahSisilarly, Crow et al(2008 proposed a shortened
method of administration for the upper and lower extremity portions of the FNU&ing Guttman
analysis the authors determined that scale itemshage two sections fulfill the statistical criteria for a
valid hierarchy.Therefore, test administration may begin at a stage considered appropriate to the
observed level of patient recoverif. a patient is awarded the maximum score for an entire stafle, a
items in previous stages may also be awarded a full stakewise, when the individual being tested
fails to score for all of the scale items in a given stage, assignment of a score of 0 points for any
remaining untested, more advanced, items. Thisthme of assessment could represent a substantial
reducion in the time required to perform the tegtull guidelines for hierarchical testing procedures are
provided by Crow et a(2008).

Limitations

Though a trained therapist should be able to administer the test in approximatety48minutes, it

may take considerably longeAverage reported times for administration of motor, sensation and
balancerange from 34 to 110 minutes with a mean time of 58 minutes (SDMa6)uin et al. 194).

¢tKS aldltSaQ NBflIGIAGS O2YLX SEAGE | yR f Sy@iok& Yl & Yl
Whitney 200) and may be associated with substantial patient burden, particularly in itwils
experiencing difficulties with fatigue or endurance.

Van der Lee et a(200]) suggested that, as an assessment of recovery within the context of the motor
system, the FMA may separate motor recovery from functional reigoand, therefore, may not be
responsive to functional improvements in chronic populations. However, significant associations of
moderate strength between FMBE scores and scales that assess functional limitations in the upper
extremity, such as the ARAGnhd WMFT, have been reported in groups of stroke patients during
subacute and chronic phaséklsieh et al. 2004in et al. 2010Lin et al. 2009Wei et al. 2011

The reliability and validity of the balance section (particularly sitting balance, see chart alidhe)
FMA has been shown to be questionalRevisions to the scoring of the parachute items within the
balance scaléHsueh et al. 200IMao et al. 2002 appear to have resulted in an increase in reliability.
However, further testing of the modification is requiredssessment of somatosensory impairment
using the sensation subscale has also been criticized & ¢ face validity, low construct and
predictive validity in addition to poor responsiveness as evidenced by large ceiling effects dntbwea
moderate effect sizefLin et al. 2004

Subsequent to principal components and Rasch analyses, it has been suggested that the three items
measuring reflex (biceps reflex, triceps reflex, normal reflex agfivitbo not make a significant
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contribution to the assessment of upper extremity impairméwtoodbury et al. 200y In addition, the
item-difficulty hierarchy of a 3@em assessment (reflex items removed) produced by Rasch analysis
appears better suited to understanding the progression of recovery in tipemupxtremity following

stroke (Woodbury et al. 200/and may be used to inform both short and longerm rehabilitation
goals(Velozo & Woodbury 20)1Further analysis demonstrated that the itewifficulty hierarchy of

these 30 items was stable over time and, therefore, provides a longitudinally valid assessment of upper
extremity function(Woodbury et al. 2008

Summaryg FugtMeyer Assessment of Motor Recovery after Stroke

Interpretability: ¢ KS A Y GSNILINBGFoAtAGe 2F GKS Cal!onhawellSy Kl yOS
defined stages of motor recovery. It is widely used and internationally accepted. Classifications of
severity of motor impairment by FMA score have been proposed by several s¢Dugesan et al. 1994
FugiMeyer 1980 FugtMeyer et al. 197% A clinically important difference of 5.25 hheen suggested

for the FMAUE based on ratings of change in overall UE function in a group of individuals with chronic
stroke and mild to moderate impairme Page et al. 2012

Acceptability Administration of the entire test can be a lengthy process, however, when the motor scale

is administered on its own, it takes approximately 20 minutes. As the test is scored via direct
observation, ittannot be used with proxy respondents.

Feasibility:The FMA should be administered by a trained physical or occupational therapist. It requires
no specialized equipment and can be administered across a variety of settings and has been tested for
use in longitudinal assessments.

Table 21.12 FugWleyer Assessment Evaluation Summary

Reliability Validity Responsiveness
Rigor Results Rigor Results Rigor Results Floor/ceiling
+++ +++ (TR) +++ | +++(but note problems with | +++ ++ + (FMAS)
+++(10) balance& sensation +++(FMAUE)
++ (IGbalance) subsections) +(FMAS)

NOTE: +++=Excellent; ++=Adequate; +=Poor; n/a = insufficient information; TR#&&stCe internal consistency; 10 = Interobsemneied
(re. floor/ceiling effects; mixed results)

21.2.7 General Health Questionnaie28 (GHER8)

The General Health Questionnaire (GHQ) is a screening tool developed to detect poasédeof

psychiatric disordergMcDowell & Newell 1996 YR Kl & 0SSy y20SR & az2yS 2
questionnaires to s& Sy F2 NJ LJa & OK ¢Ahdérdeh € alY 200207 hik deladininistered
guestionnaire is not intended to be diagnostic, rather it serves to identify thosenaorequire further

psychiatric evaluatiofMcDowell & Newell 1996 Its aim is to uncover two main classes of problems:

the inability to execute normal healthy functis and the manifestation of new distréisg phenomena

(Goldberg & Hillier 1979The GHQ is concerned with four aspects of distress: depression, anxiety, social
impairment, and hypochondriasi@vVicDowell & Newell 296). The instrument is geared to detect

RSOAI GA2ya FTNRBY Wdzadzf adGFaSQ o0& AYIldZANRY3I | 62 dzi
to what is normal for that individua{McDowell & Newell 1996 Thus, the GHQ was not designed to
detectlongd G  YRAY 3 LIKSYy2YSYyl O6OKNRBYAO AffySa@msead GKI
et al. 2003.

[N

The GH@8 is one of several scaled variations of the originait&® questionnaire. Based on a factor
analysis of 523 completed GHBD questionnaires, four -tem subscales were created; somatic
symptoms (A), anxiety and insomr(), social dysfunctiofC) and severe depression (@oldberg &
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Hillier 1979. Each subscale is scored separately to provide a profile of scores on 4 sub$ombes.
intended that this version be used in situations where it may be more helpful to have separate scores
for each symptom area as ppsed to a single severity scai@oldberg &Hillier 1979. The GHES8 has

been recommended for detecting morbidity in posttraumatic clinical and research se(fmgiersen et

al. 2002.

The seHreport questionnaire consists of 28 questions each representing a particular symptom.
Respondents rate e#c 1j dzSa A2y dzaiAy3a (GKS 2LIA2ya LINRBJARSR ¢
Go2NBRS GKIYy dzadzk £ ¢ |y Rired difidzénk scasidy MiktiSodsican be/usedkiodanyt ¢ 0 &
GHQ derivation.These are described in Table 21.1&m scores for each sukele are summed.

Subscale scores may be summed to provide a score out of 28 (for the GHQ and CGHQ scoring methods)
Goldberg and Hillief1979 claim that the conventional scoring method provides just as good if not

better results than the Likert method, therefore they recommend this simpler method whiag uke

GHQ for screening purposes. Regarding the GHQ and CGHQ scoring methods, results have been mixed
as to which is most appropriatdowever Richard et al2004) found that the choice of scoring method

does lead to different individuals being labeled psychologically distressed; they conclude that it would

be most advantageous to use both methods simultaneously and recognize all individuals that scored
positive acording to either system. This version of the GHQ takes approximately 3 to 4 minutes to
complete, thus it is a relatively quick assessm@&tDowell & Newell 1996

Advantages

The GHE28 is a simple questionnaire to administer and score and it requires less time and energy from
the patient than the original version, which is especially important for a physically or mentally ill
population. Low refusal rates suggest thhe questionnaire is not difficult for most individuals to
complete.

The GHE28 provides useful subscoresinlike the other versions of the GH(Xo it may be possible to
get a more accurate inditian of the possible psychopatholodjilic et al. 199¥or to identify certain
mood disordergAylard et al. 1987.0obo et al. 1988

Table 21.13 Scoring methods used for the GRI&Y

GHQ- conventional | Dichotomous system in which each symptom is rated as absent or preBeatfirst 2 response optior
are scored as,the last 2 as 1.

Likert scoring Assigns weight to each response based on symptom frequétesponses are scored as 0,1,2,3.

Corrected GHQ |!'a TF2NJ §KS DIv YSGK2R odziz F2NJ AdSvya GKFG A
dza dzledeiges &ldcore of 1 rather than®coring for other items remains unchanged.

*as described in McDowell and Newell (1996)

Rabins and Brook& 981) suggested that the total GHQ score can be used as a measure of severity;
however, one must be cautious when making these interpretations as the intention of the test is to
screen, not to make diagnostic implicationsobo et al.(1983) and Rabins and Brook4981) have

suggested that the total GHQ score can be used as a measure of sevastty, Goldberg et a(1997)

found no significant differences in classifioa validity across gender, age, language or educational

level, which suggests that the use of the GBEImay be appropriate in many populatiotsncolnet al.

(2003 comment that because the GHQy LINP GARS& 'y AYRAOFGA2Y 2F alLlae
depression, it may be more sensitive to the issues faced by the stroke population.
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Limitations

Most psychometric evaluations of the GI® have been limited to sensitivity and specificity
calculations and determination of construct validityery little information is available regarding the
reliability of the measure. The GHQ has been translated into many languages including Italian,
Cambodian, Mexicapanish, Japanese and Chin@deDowell & Newell 1996However,according to

Kilic et al. reliability figures have been found to be higher in Engdisaking countries, suggesting that
issues related tdranslation and semantics may influence the reliability of the instrunm@ilic et al.

1997).

While the GHQ has been tested in many different populations, it has not been validated very well in the
stroke population where it is frequently usefl.common criticism of the GHQ, that is quite pertinent to

stroke patients is that it tends to miss the influence of chronic illné@%Rourke et al. 199&r confuse

physical illness with psychiatric disturbangskouras et al. 1996Individuals suffering from a chronic
AftySaa Yle OK22aS GKS 2LJWA2Yy dalyYS | a dzadzté¢ 2N
remaned the same for some time, not because the symptom is absent, thus they receive a negative
score on that item(Benjamin et al. 982). Furthermore, due to items on the somatic subscale, those

with physical illnesses may score high on the GHQ which results in a misclassification of these individuals
as possibly having a psychiatric disorflegkouras et al. 1996The Corrected GHQ scoring methodswa
proposed by Geodchild and Duncadones(1985 (2 G NEB (2 AYLINRGS (KS DI vQa
illness.

There has been some confusion surrounding the construct that is actually being measured by the GHQ;
it has been described as a measure ofgbsgtric morbidity(Andersen et al. 2002emotional morbidity

(Lobo et al. 1988 psychological distres&incoln et al. 2003 nonpsychotic mental illnes@Burvill &
Knuiman 198Band psychiatric disturbanc@Koeter 1992, which are all constructs that are difficult to
define precisely.Also, while an advantage of the G¥2® is the fact that it provides subscores, it is
important to realize that correlation can be considerable between the scales, so it is not appropriate to
assume that they are distinct measui@gerneke et al. 2000

The GHQ is a tool that attempts to separate those whabpbly do not have a psychiatric disorder from

those who might have a psychiatric disorder; a score does not suggest a particular diagnosis, but
expresses the likelihood of being a psychiatric ¢deDowell & Newell 1996 Optimal threshold scores

g NE | ONRPaa adGddzRASas gKAOK OFy o6S IFFSOGSR o0& (K
disorder in the population and the population demographics, among rothangs (Furukawa et al.

2000 alyeée &dAGdzZRASA KIFI@GS F2dzyR GKIFG dzaAy3d nX p 2N c
the traditional scoring method) results adequate classification validity. Goldberg et al. claim that the

mean GHQ score provides a rough estimate of the optimal threshold whereas Willmott (B0@4)

believe it is the median GHQ score that guides this estirf@tédberg et al. 1998 However Furukawa

et al. (2001) suggest using straturspecific likelihood ratios (SSLRs) to intermetres instead of the

best threshold approach; nonogramsto aid in he computation of postest probabilities¢ are

provided in their study and online &ttp://www.epbcenter.com

N>

Summaryg General General Health Questionnaige28

Interpretability: Caution must be exercised inghnterpretation of GHQ scores. The intention of
the assessment is to screen for, not diagnose, psychiatric disturbance. While th#é ofit5/6

is commonly used, it has not been validated as most appropriate in a stroke population. The
sole study evaluag the use of the GHQ8 as a screening tool for depression after stroke
recommended the use of 11/12 for this purpose.
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Acceptability: Most of the studies reported a very low refusal rate, suggesting that the
instrument is acceptable to patients. The-@8m version takes half the time that the original
version takes to complete, which may be more appropriate for a physically ill population.
Assessment by proxy would not be acceptable for this instrument.

Feasibility: The GHQ is an inexpensive instrumehat is simple to administer and score,
especially if using a dichotomous scoring method. It is common practice to have the
guestionnaire filled out while the patient is in the waiting room, which makes it an efficient
process for patient and clinician.

Table 21.14 GHQ8 Evaluation Summary

Reliability Validity Responsiveness
Rigor Results Rigor Results Rigor Results Floor/ceiling
+ +++ (IC) +++ +++ n/a nla nla

NOTE +++=Excellent; ++=Adequate; +=Poor; n/a = insufficient information; TR=fess$t I@= internal consistency; 10 = Interobservarjed
(re. floor/ceiling effects; mixed results)

21.2.8 Geriatric Depression Scale (GDS)

The Geriatric Depression Scale was developed in 1982 by Brink and Yekavageénitially designed as

a screemg test to detect depression in elderly individuals and was intended to be short, simple and
easy to use in primary care settingdcDowell & Newell 1996 The GDS is selfrating scale comprised

of 30 items selected from pool of 100 items selected by researchers and clinicians for their validity in
distinguishing groups of elderly, depressed people from the general popul@loDowell & Newell
1996). Questions require simple yes/no answers and were intended to be bothtmaatening and
ageappropriate(Stiles & McGarrahan 1998

The respondent is to provide responses to each question with reéeréo the past weekOne point is
IABSY F2N) SIFIOK aGeSa¢e¢ NBaLRyaS |yR GKS ye8eroresSNI 2F
from 0 to 10 are considered normal, while scofidsindicate the presence of depressiddepression

can be further categdzed into mild (11- 20) and moderatesevere (21¢ 30) depession(McDowell &

Newell 1996. The test requires approximately @10 minutes to completén selfadministeed format
(McDowell & Newell 19960ral administration by an examiner, however, might be more inclusive of a
wider range of individual abilitigStiles & McGarrahan 1998an Marwijk et al. 1996

Given the number of questions and length of time to administerai heen suggested that the use of

the GDS as a screening tool is impractical in primary care sefiragsMarwijk et al. 1996 Many
shorter versions of the GDS have been developed to address this potential diffithéyl5item
version, developed by Sheikh and Yesaag86) is the most commonly used short forfihe response

and scoring format were retained from the original versiSmres of O¢ 4 are considered normal, while
scores of & 9 indicate the presence of mild depression and scores af 19 indicate the presence of
moderate to severe depressigiMicDowell & Newell 19961t requires approximately § 7 minutes to
administer.One, three, four, five and ten item versions of the Geriatric Depression Scale have also been
evaluated for use in screenirfgr the presence of depressio\imeida & Almeida 1999MacNeill &
Lichtenberg 200CRinaldi etal. 2003 van Marwijk et al. 1996
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Advantages

The GDS focuses on affective aspects of depression rather than somatic components, which may not be
useful indicators of depression in the eldeMyhen used as a screening tool, it performs as well as some
longer, interviewbased assessments but requires much less time and training to administer.

Limitations

In general, the GDS has been found to have better specificity and sensitivity amongfaigtiening,
community dwelling subjectStiles & McGarrahan 199&eports of its ability to screen for depression
when used with cognitively impaired individuals have been varied possibly due to the emphasis placed
upon shortterm memory and personal insight by the sedport format of the GDS3n one instance, the

GDS was reported to perform no better than chance in screening for depression among the elygnitiv
impaired elderly(Burke et al. 198pP It has been suggested that the GDS should not be used with
patients who have more than moderate cognitive impairmenfKafonek 1989McDowell & Newell

1996 McGivney et al. 19945tiles & McGarrahan 1998

Although or& administration may include individuals with a wider range of abilities, among those with
higher levels of cognitive ability, the oral method of administration may result in the endorsement of
fewer items when compared to the written methad administraton (Cannon et al. 2002The need to
provide an answer aloud may discourage some respondents from providing an anssyemty
consider embarrassingyVilliams et al. 2006

Gender may have an effect on the ability of the GDS to correctly classify individuals. The GDS has been
reported to be more accurate inassifying women amore depressed than menin the case of male
respondents, there tend to be more false negati{88les & McGarrahan 1998

While many of the shortened versions of the GDS have been found to be highly correlated with the
original, the short forms tentb have higher negative predictive values suggesting that the short forms
might be best suited to screening out or excluding possible d@dewida & Almeida 199%an Marwijk

et al. 1995.

Summaryg Geriatric Depression Scale

Interpretability: Currently, there is no standardized format for administration and many
different shortforms comprised of diffenet sets of question making comparisons difficult
between studies or groups.

Acceptability: The items were developed specifically for an elderly populatibme yes/no
response format is easy to understand and famil&morter versions are available taeruate
potiential problems of attention and fatigud.he GDS has been evaluated for use with proxy
respondents.

Feasibility'The GDS is easy to administer and requires no additional traihiisgnot suited for
use with patients who are cognitively imped. The 30item version may be too long to be of
practical use in primary care settings.

Table 21.15 Geriatric Depression Scale Evaluation Summary

Reliability Validity Responsiveness
Rigor Results Rigor Results Rigor Results Floor/ceiling
+++ +++ R) +++ +++ n/a n/a n/a
+++ (IC)
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NOTE +++=Excellent; ++=Adequate; +=Poor; n/a = insufficient information; TR=Mssf I€= internal consistency; |0 = Interobsenesiied
(re. floor/ceiling effects; mixed results)

21.2.9Hospital Anxiety and Depressiocale (HADS)

The Hospital Anxiety and Depression Scale (HADS) idimerisional scale developed specifically to
identify cases of depression and anxiety disorders among physically ill paBgeitand et al. 200Zlint

& Rifat 2002 Herrmann 1997Zigmond & Snaith 1983As such, the scale was intended to detect both
depression and anxiety without the possible confounding influence of somatic symptomatology that
could be attributed to physical illness rather than psychological states. Items tthess somatic
symptomatology of depression, such as fatigue, weight loss or headache are not included.

The total HADS consists of 14 items, which can be divided into two subscales of seven items each: the
anxiety subscale (HABS and the depression ssbale (HAD®). Anxiety items reflect the state of
generalized anxiety while most (5 of 7) items on the depression subscals fwt the concept of
anhedonia(Flint & Rifat 2002 Roberts et al. 2001 The respondent rates each item on gdint scale

ranging from O (absence)3 (extreme presencefive of the 14 items are coded in reverSeores are
derived ly summing responses for each of the two subscales or for the scale as a whole.

The total scale score is out of 42 or 21 for each of the subsddigiser scores indicate greater levels of
anxiety or depressionThe total HADS score may be regarded adobalj meaure of psychological
distress (Johnston et al. 20Q0Roberts et al. 2001 Examination of seiit#/ity and specificity in
individuals with remitted, not fully remitted and current major depressive episodes revealed ranges of
scores associated with four categories of severity or depressive gtdteg) et al. 2012 Sores ranging

from 0-7 may be interpreted as normal (or full remissionjl@as mild depression (or partial remission),
11-14 as moderatdor lower than average severity for a major depressive episode) af#l Hs severe

(or higher than average severitgrfa major depressive episodelung et al. 201

The test can be completed in approximately;®d minutes and can be scored in approxteig one
minute, with practic(Herrmann 1997Visser et al. 1995No training is required to score or administer
the test. Although the test is freely available, commercial use requiresiipsion and/or purchase of
the test questionnaires (fromwww.nfer-nelson.co.uk).

Advantages

The HADS is simple to administer and score and requires no specialized psychiatric trainindt tis use.
widely used and has been translated into a wide varietylamguages(PaisRibeiro et al. 2007
(from:http://shop.nfer-nelson.co.uk/icat’/hospitalanxietyanddepress)Administration of the HADS
appears to be well tolerated by medical patients who may be quite urfWelirmann 1997Johnston et

al. 200Q. In addition, evaluation of telephone administration suggest no sigmifi difference in results
obtained via telephone interview when compared to faoeface administration in group of individuals
with stroke(Hoffmann et al. 2010

Total scale scores may bdicative of psychological distress rather than depression péicston et

al. 2000 Roberts et al2001). However, total scale scores have been reported to be similarly sensitive
and specific in screening for the possible presence of depression as the depression subscale scores alone
(Aben et al. 200R This may be a reflection of the moderately strong correlation that exists between the

two scales, despite its confirmed-factor structure(Bjelland et al. 2002ZFlint & Rifat 2002Helvik et al.

20117, Johnston et al. 20QMarinus et al. 2002Roberts et al. 2001
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Limitations

hyS AGSYZ aL F¥S8SSt |a AF L Y &af 2@i&RRiR260¢HeKk K & 0 €
et al. 2011 Johnston et al. 20001t does not belong definitively to either subscale, and in fact, may be
interpreted as a somatic symptorglderly patients,n particular, may endorse this item if they interpret
Gat26SR R2gyé a NBLINBaSyardiAgsS 2F GKS LWMma&AOFf a
Rifat 2002.

While exclusion of somatic items may be effective in preventing inflated scores among the physically ill,
it may also represent a reduction in the face validityhef scale(Marinus et al. 2002 As Marinus et al.
pointed out, five of the nine criteria for depression included in the BI8Mreflect somatic
symptomatology(Marinus et al. 2002 None are represented on the HADBe HADS assessment of
depression focuses on the core symptoms of mood and anhedonia Bylway of contrast, the BDI
incorporates 6 of 9 DSMI criteria for dpression(Beck et al. 1988

Summaryq Hospital Anxiety and Depression Scale

Interpretability: No norms are available in English. Percentiles aswbtes are available for the German
version. No standardization for age or gender has been performed and cutoff points used are not
particularly well established.

Acceptability:The scale is quick and easy to use. It has been reported to beoleslited by patients

who may be quite unwél

Feasibility:The HADS is simple to use and score. No specialized training is required to administer the
scale.

Table 21.16 HADS Evaluation Summary

Reliability Validity Responsiveness
Rigor Results Rigor Results Rigor Results Floor/ceiling
+++ +++(TR) +++ ++ + + +++
++ (10)
++ (IC)

NOTE +++=Excellent; ++=Adequate; +=Poor; n/a = insufficient information; TR=Test; €= internal consistency; 10 = Interobserver; varied
floor/ceiling effects; mixed results)

21.2.10Line Bisection Test (LBT)

The Line Bisection Test (LBT) is a screening tool for unilateral neglect @dtiying more frequently

in response to right hemisphere injury, this condition is characterized by failure to respond to stimuli
located in extrapersonal space contralatet@khe lesion sitgFerber & Karnath 2001The LBT has been

in use for over 70 yearslowever, it was only ore recently that Schenkenberg et §.980 formally
validated the measure.

During the LBT, patients are required to mark, in pencil, the ceptists on a series of horizontal lines

presented on a sheet of papet KS [ . ¢ Aa &02NBR o0& YSIadaNAy3a LI
centimeters or millimeters) fronthe true centrepoint of the line.Most testers utilize a formula that

divides the deviation by half the length of the line and then multiplies this quotient by 100 to yield a
percentage.ULN is diagnosed when the markings deviate, on average, from tleecéntre-point

beyond a predetermined cutoff value.lIt is important to note that there seems to be no standard for

this value within the literatureTypically it is defined as the lowest score of any control in given study.

The test takes under 5 mines to administer and requires no specialized training for the tester.
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Advantages.

The LBT is a versatile test in that can be used as part of the behavioural inattention test battery for
improved sensitivity, or on its own as a more convenient, bedsideescfor unilateral spatial neglect.

Used as the latter, the test is economical in both time and cost, taking roughly 5 minutes to complete
and requiring only a pencil and the test paper as materials. There is also a virtual reality version of the
test avalable; however, it has demonstrated only moderate agreement with the conventional LBT
(Fordell et al. 2011

Limitations.

The LBT seems unable to discriminate between unilateral neglect and visual field defects, such as
hemianopia. This complication arises from the fact that the LBT measures a set of cognitieespso

(i.e., correct perception of the size of a single stimulus) that are also impaired in visual field defects. The
finding that hemianopic patients without neglect consistently make errors by bisecting lines on the side
contralateral to their lesion isvell establishedFerber & Karnath 2001 Thus, a positive score on the

LBT can only be taken as a certain indicator of ULN once the confounding tfdsefelated disorders

has been ruled out.

Another source of criticism towards the LBTshl@me from Ferber and Karnattho argue that the
cognitive skills assessed by this test are correlated with spatial neglect, but not fundamentally
associated witht (Ferber & Karnath 20Q1In their research, Ferber and Karng2001) compared the
sensitivity of the LBT to that of several cancellation tests in a sample of 35 individualseiitefined
spatial neglectThey found that the LBT missed 40% of the cases, while letter cancellation and bells tests
missed only 6% Coupled with a number of studies that have found double dissociations where
impairment is found in cancellation tests but not the LBT or vice (&&ao & Kertesz, 1984; Halligan et

al,, 1991; Marshal& Halligan, 1995)the authors interpret their findings as evidence that LBT
performance is not fundamentally related to spatial negléotlight of this, they recommend that LBT
results should be treated with caution in clinical settings and sugdegtdancellation tests may be
more helpful tools in detecting spatial neglect.

Further evidence for this argument has come from studies specifically comparing performance on the
LBT with that on cancellation tesfBhese studies have found either weakretations or no correlation

at all between the testéBinder et al., 1992; Ferber & Karnath, 20Fipally, a factor analysis conducted

on a battery of neglect tests found line bisection to be a factor oavits, which was not included in the
factor containing letter or symbol cancellatigflcGlincheyBerroth, 1991)

Summaryc Line Bisection Test

Practicality

Interpretability. The LBT is a simple,uantitative screening tool for unilateral neglect. Test
administration is problematic in terms of standardization, as there is a lack of consistency in the
literature with respect to both method and scoring of the test. Specifically, the length of lines, t
number of lines and the means of determining a-offtall tend to differ.

Acceptability The test is brief and represents little burden to the patient.

Feasibility The LBT is simple to administer and does not require specialized training. Theatarials
required for the test are a pencil and the test paper.

Table 21.17 LBT Evaluation Summary

Reliability | Validity Responsiveness |
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Rigor Results Rigor Results Rigor Results Floor/ceiling

+ +++ (TR) ++ ++ n/a n/a n/a

NOTE +++=Excellent; ++=Adegeat=Poor; n/a = insufficient information; TR=Tegess; IC= internal consistency; 10 = Interobserver; varied (re. floor/ce
effects; mixed results)

21.2.11 MiniMental State Examination (MMSE)

The MiniMental State Examination was developedaabrief screening tool to provide a quantitative
assessment of cognitive impairment and to record cognitive changes over(fiatgtein et al. 975).

2 KAETS GKS G22fQa 2NARIAAYLFE FLIWIX AOFGAZ2Y gt a GKS
has become widespread.
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The MMSE consists of 11 simple questions or taSipically, these are grouped into 7 cognitive
domains; orientatiorto time, orientation to place, registration of three words, attention and calculation,
recall of 3 words, language, and visual construction. Administration by a trained interviewer takes
approximately 10 minutesThe test yields a total score of 30 andyides a picture of the subjects
present cognitive performance based on direct observation of completion of test items/tsore of
23/24 is the generally accepted cutoff point indicating the presence of cognitive impaiifDimkt et al.
1984). Levels of impairment have also been classified as non8@24mill (1824) and severe (A7)
(Tombaugh & Mcinty 1992.

An expanded version of the MMSE, the modified migintal state examination (3MSvas developed

by Teng and Chuncreasing the content, number and difficulty of items included in the assessment
(Teng & Chui 1987The score of the 3MS ranges frong Q00 with a standardized cutff point of 79/80

for the presence bcognitive impairment. This expanded assessment takes approximately 5 minutes
more to administer than the original MMSE.

Advantages

The Minimental State Examination is brief, inexpensarel simple to administents widespread use
and accepted cubff scores increase its interpretability.

Limitations

It has been suggested that the MMSE may attempt to assess too many functions in one briahtest.
AYRAGARIZ £ Qa LISNF2NXIyOS 2y AYRAGARdZ f AGSya 2NJ
interpretation of a single scoréTombaugh & Mcintyre 1992Vade 1992 However, when used to

screen for visual or verbal memory problems or for problems rientation or attention, it is not

possible to identify acceptable coff scoreqBlake et al. 2002

Perhaps the greatest limitation of the MMSE is its low reported levels of sensitivity particularly among
individuals with mild cognitive impairmetitle Koning et al. 1998 ombaugh & Mcintyre 199&and in

patients with rightsided lesions within a generaéarological patient populatiofDick et al. 198dand

within a stroke populatior{Blake et al. 2002Nlys et al. 2005Suhr & Grace 1999A single study by Tang

et al. (2005 suggested that, as a screening instrument for dementia, it may perform with acceptable

levels of sensitivity and specificity among patients with lacunar infarcts and using an adjustt cu

score of 18/191t has been suggested that the low level of sensitivity associated with use of the MMSE
derives from the emphasis placed on language items and a paucity of-spai&l items(de Koning et

al. 1998 Grace et al. 199%uhr & Grace 1999Various solutions have been proposed to thelgem of

GKS aa{9Qa L}R22NJ aSyaAa il asgetific horms(Bl€etkdeRen af. 1998arid She dza S 2 T
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addition of a clocldrawing task to the testSuhr & Grace 1999Clockdrawing tests themselves have
been assessed as acceptable to patients, easityed and less affected by education, age and other
non-dementia variables than other very brief amures of cognitive impairmerand would have little
effect on the simplicity and accessibility of the tésbrentz et al. 2002

MMSE scores have been shown to be affected by age, level of education and sociocultural background
(Bleecker et al. 1988 orentz et al. 2002Tombaugh & Mcintyre 1992These variables may introduce

bias leading to the midassification of individualémproved classification sensitivity and specificity have
been reported when scores are adjusted for these recognized confountfera. group of gbke
patients, Godefroy eal. (2011 reported sensitivity of 70% and specificity of 97% llasa adjusted
scoresusingac® TF 2F Xund LG aK2dzZ R 0SS y2G4SR GKIFG y2i
with age or educatior{Agrell & Dehlin 2000and concern has been esgssed that the need to make
adjustments for these biases may limiitet general utility of the MMSE.orentz et al. 2002 Bour et al.

(2010 reported good classification sensitivity/specificity for cognitive impairment and dementia post
stroke, with no adjstments for age or educatio(Bour et al. 201 In addition, MMSE scores were
predictive of cognitive impairment andechentia on followup.

Summary¢ Mini Mental State Examination

Interpretability: The MMSE is widely used and has generally accepted cutoff scores indicative of the
presence of cognitive impairmerocumented age and education effects have led to the development

of stratified normgCrum et al 1993.

Acceptability:The test is brief requiring approximately 10 minutes to complete. It may be affected by
such patient variables as age, level of education and sociocultural background. As it is administered via
direct observation of task complet, it is not suitable for use with a proxy respondent.

Feasibility: The test requires no specialized equipment and little time, making it inexpensive and
portable. A survey conducted by Lorentz et(aD02 revealed participant physicians found the MMSE

too lengthy and unable to contribute much useful information.

Table 21.18 MMSE Evaluationr8mary

Reliability Validity Responsiveness
Rigor Results Rigor Results Rigor Results Floor/ceiling
+++ +++ (TR) +++ ++ n/a n/a n/a
++ (10)
++ (IC)

NOTE +++=Excellent; ++=Adequate; +=Poor; n/a = insufficient information; TR=Bss{ I€= internatonsistency; IO = Interobserver; varied
(re. floor/ceiling effects; mixed results)

21.2.12 Modified Ashworth Scale (MAS)

The Ashworth scale was originally developed to assess the efficacy of aspastic drug in patients
suffering fom multiple sterosis(Ashworth 1964 The scale is used to assign a subjective rating of the
amount of resistance or tone perceived by the examiner as a limb is moved through its full range of
motion.

The original Ashworth scale consisted of 5 gradesifég 4. In 1987, Bohannon anfimith added one

grade (1+) and revised the wording of the scale (see below) in an attempt to make the scale more
sensitive(Bohanmon & Smith 1987 Gregson et al. 200Pandyan et al. 1999Changes to wording
incorporated approximations of how much resistance was percemed at what point duringhe
motion resistance was fe(Damiano et al. 2002
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Table 21.19 Modified shworth Scale for grading spasticity

Grade Description
0 No increase in muscle tone.
1 Slight increase in muscle tone, manifested by a catch and release, or by minimal resistance at the end of

motion when the affected part(s) is moved in flex or extension.
1 Slight increase in muscle tone, manifested by a catch followed by minimal resistance throughout the ren
(less than half) of the range of movement (ROM).
2 More marked increase in muscle tone through most of ROM, but affegtet{s) easily moved.
3 Considerable increase in muscle tone, passive movement difficult.
4 Affected part(s) rigid in flexion or extension.
Ref: Bohannon and Smith (1987)

A graded rating of spasticity is made front @, using the guidelines appeiag in the above table to
describe the resistance perceived while moving a limb passively about a joint, through its full range of
motion, for one secon@Pandya et al. 1999Pandyan et al. 2001

Advantages

The modified Ashworth scale has gained widespread clinical acceptianseaoutinely used to assess
spasticity and indeed, the current clinical mndard(van Wijck et al. 2001

Limitations

There remains some question as to whether the Ashworth scale is a valid measure of spéshiagy.

been suggested that the scalén either form, is a descriptive assessment of resistance to passive
movement (RTPM), and as such, reflects only an aspect of spasticity rather than providing a
comprehensive measuremerfPandyan et al. 199%andyan et al. 20Q2while Damiano et al(2002

found Ashworth scores to be more closely related to measurements of stiffness than to magnitude of
resistance.Patrick and Ad42006) suggested that the Ashworth &le makes no distinction between
spasticity and contracture and, in fact is counfounded by contracteamdyan et a(2003 suggest that

even takenas a measure of resistance to passive movement the Ashworth scale lacks sensitivity in that
grades 1, 1+ and 2 are not discriminative of chagesuch, the authors recommend merging these 3
levels into one.

In studies of post stroke patients, the mogtmmon ratings reported are 0, 1 & IBlackburn et al.

2002 Pandyan et al. 199%andyan et al. 20Q1and the highest levels of interbserver and intra

observer agreement are noted among patients with a 0 ratinga 1999 review, Pandyan et al. noted

that the reduction of reliability in the Modifiedshworth Scale centers on disagreements around 1 and

1+ ratings(Pandyan et al. 1999 The greater degree of discrimination introduced to the lechy

Bohannon and Smith'F @ 0SS | O02YLI YyASR o6& | NiBéhdaton & Bryfith Ay {1 K ¢
1987 Damiano et al. 20QHaas et al. 1996In addition, Naghdi et a(2008) reported that the ordinal

relationship between 1 and 1+ ratings was lost when scores were compared to the Hslp/Mslp ratio (a
neurophysiological measure)nsari et al(2006 have proposed a modified version of the MAS in which

the problematic 1+ rating is eliminatedvaluations of the MMAS in small patient sampbeggest

I RSIjdzt 6S G2 SEOStt Syl &§ad)Swhah the MWD B dbddlie hdsassment G & 6
of wrist and elbow flexors and knee extenséisisai et al. 2009 Ansari et al. 2008Ghotbi et al. 2011

Kaya et al. 203;INaghdi et al. 2007 Further study of this latest revision to the MMAS using larger

groups of patients is required to determine whether elimination of the 1+ rating has resulted in
improved ordinal relationships between sest
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No standardized testing procedures or guidelines for the use of the scale exist. Given the ambiguity of
wording used within the scale and the inherently subjective nature of the rating, development of
standard procedure for assessment of spasticing the Ashworth scale may contribute to increased
levels of reliabilityGregson et al. 199%regson etl. 2000. However, standardized guidelines may not

be an adequate solutioBlackburn et al(2002) reported poor levels of interrater reliability despite the

use of written guidehes.In this study, the assessors had not been trained specifically in the use of the
scale suggesting that guidelines need to be accompanied by training of test administrators to achieve
improved reliability(Blackburn et al. 2002

Reliability of the MAS is dependent upon the muscle being asselssgdneral, the MAS may be best
suited to assessments of the elbow, wrist and knee flexGregson et al. 20Q0Pandyan et al. 1999
Assessments of ankle plantarflexors often demonstrate low levels of reliafiiggson et al. 20Q0

Haas et al. 1996Pandyan et al. 1999Given the repded variability in reliability, it would not be
advisable to combine scores from individual muscle assessments to provide a rating of global spasticity
for a given patientSuch summation would mask unreliabil@ggising from individual scorg®andyan et

al. 1999. In addition,Ansari et al(2006) suggest that repeated stretching may introduce variability and
make reliable grading of spasticity mordfidult. Although for the purposes of their own study, the
authors used three passive stretches for each rating, they suggest that clinicians should use only one
(Ansari et al. 2006

Summary¢ Modified Ashworth Scale

Interpretability: The original Ashworth and Modified Ashworth scales are the primary clinical measures

of tone. Despite lower levels of reliabjljitthey are widely used and accepted. Ambiguity of wording and

f1- 01 2F &GFyRINRAI SR LINPOSRdaNBa fAYAGL GKS &aolftSa
reliability.

Acceptability:While testing should be relatively brief, manipulation of théected limb/joint may be
uncomfortable for patients.

Feasibility: No specialized equipment is required, however, training of test administrators and
standardization of test procedures is essential to the reliability of the MAS.

Table 21.20 Modified Askiorth Evaluation Summary

Reliability Validity Responsiveness
Rigor Results Rigor Results Rigor Results Floor/ceiling
+++ ++(TR) + ++ + ++ N/a
++(10)
NOTE +++=Excellent; ++=Adequate; +=Poor; n/a = insufficient information; TR=fBss} I€= interal consistency; IO = Interobserver; varied
(re. floor/ceiling effects; mixed results)

21.2.13 Montreal Cognitive Assessment (MoCA)

The Montreal Cognitive Assessment (MoCA) is a brief screening tool designed to detect mild forms of
cognitive impairment at captured by other cognitive screening instrumentgministration of the

MoCA involves completion of several independent tasks used to assess the following six domains:
memory, visuospatial ability, executive functioning, attention and concentrationguage, and
orientation (see Table 21.20). The MoCA yields a total score out of 30 with scores of 26 or lower
indicating the presence of cognitive impairment.

Table 21.21Task description and scoring procedure for the MoCA*
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Domain

Memaory

Visuospatial

Executive
functioning

Attention and
concentration

Language

Orientation

Task Descriptions

The patient is required to repeat five words (fac
velvet, church, daisy, and red) during two learni
trials and a scored delayed recall trial (approximat:
five minutes following the learning trials).

The patient is required to draw a clock and copy
three-dimensional figure (a cube)

Executive functioning issaessed with an alternatiol
task (trailing a line from 1 to A-B, etc.) and a two
item verbal abstraction task (identify the similari
between two word pairs).

This domain is evaluated with a sustained attenti
a1 O0ARSY(lATE 6KSy |y
serial subtraction task (serial 7 subtragtiérom 100),
and a forward and backward digit repetition.

Language is assessed with a naming task of- |
familiarity animals (lion, rhinoand camel), repetition
of two complex sentences, and a phonetic fluency t:
(patients must name as many words that begin w
the letter F as they can in one minute)

The patient is required to identify the datémonth,
year day) as well as their current location (place

city).

Scorng

Onepoint is awarded for each correctl
remembered word during the delayed rece
trial for a total of 5 points. No points ar
awarded if the patient requires queing.

A total of threepoints are avarded for
correctly drawn clocks, with contous
numbering, and hand positioning each wor
one-point. For the cube copy, orgoint is
awarded for cubes that have the corre
number and positioning of lines.

Onepoint is awarded for correctly completin
the alternation task with no errors. Twpoints
are awarded for the abstraction task, one fi
each of the word pairs.

For the sustained attention task, ofmint is
awarded as long as no more than two errg
are made. A maximum of twpoints can be
awarded for correct repetition of the two digi
sequences. For theserial subtraction task
three-points are awarded for % correct
subtractions, twepoints for 2 or 3 correct
subtractions, and ongoint for 1 correct
subtraction.

Onepoint is awarded for each correctl
identified animal, for a total of thre@oints.
One-point is also awarded for each correct
repeated sentence, for a total of twpoints.
For the fluency task, onpoint is awarded if
Y2NB GKly GSy acé¢ 42
allotted time.

A maximum of sipoints can be awarded fo
this domain, with onepoint for correct
identification of the date, month, year, day
place, and city.

* from Nasreddine et al. 2005

Advartages

The MoCA can be used to detect mild forms of cognitive impairment in patients that score in the normal
range on other assessment measu(®iasreddine et al. 20Q05For example, Pendlebury et 010
administered both theVloCA and the MMSE to 413 patients following a stroke or TIA and reported that

py:: 2F (K2aS K2 &a02NBR Ay (GKS y2NXIf NIy3aS 2y i
range on the MoCASimilarly, MacKenzie et gR011) reported that of 20 patients with TIA or mild

stroke 90% of patients scored inthe ok £ NJ y3S oxHcO 2F GKS aa{9Z 6K.
Y2NXIf NIy3aS 2y GKS az2/! O6XHCcOO®

The MoCA is brief, available free of charge, has been translated into more than 30 languages and
requires little training to administePendlebury et al(2013) found that the telephone assessement of
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cognition usig the MoCA was feasible and reliable. However, it was limited in its ability to examine
visuoexecutive and complex language tasks compared to the traditional face to face assessment.

Limitations

The validity of the MoCA has not been thoroughly testedpamticular, there is limited information

regarding its use in the postroke populationSome concerns have also been noted regarding the cut

off scores recommended by the scales auth@pecifically, using the recommended -aif score, the

specificityof the MoCA has been found to be much lower was reported in the origindatialn study

(Luis et al. 2009Smth et al. 2007 . Consequentlyl.uis et al(2009 suggested that the sensitivity and

specificity of the MoCA are optimized when a lower-2if ¥ & O 2 NX the iHlentifiCatianoof T 2
impairment is usedHowever in a recent study in a population of stroke patients, Godefroy et al.
reported an optimalcu2 T+ &AO02NB 2F Xun |yR Iy |ada20AlF0SR asSy
respectively (based on scoresjasted for age and educatioiilsodefroy et al. 2011 Also in a group fo

stroke patients, Dong et a{2010) identified an even lower optimal cc8 FF 2 F XXHMBAGK &aSyz
specificity of 90.3% and 76.8% shouldbe noted that Dong et a(2010 were using the Singaporean

version of the MoCANn Godefroy et al(2011) and Dong et al(2010, the optimal cutoff for the MMSE

g1 & A RSy i AT ot Rasds,ithe MMSEddemonstrated slightly lower sensitivity goeaiter

specificity than the MoCA, when using the identified optimataffitand adjusted scoring.

Summaryg Montreal Cognitive Assessment

Interpretability: Recommended cubff scores can be used to identify individuals with mild cognitive
impairment.

Acceptability: The MoCA is brief, requiring only 10 minutes to complete. Assessment can not be
completed by a proxy respondent.

Feasibility:The MoCA is portable, requires no specialized equipment, and is available for use free of
charge at www.mocatestrg.

Table 20.22 MoCA Evaluation Summary

Reliability Validity Responsiveness
Rigor Results Rigor Results Rigor Results Floor/ceiling
+ +++ (TR) ++ +++ n/a n/a n/a
++ (IC)

NOTE +++=Excellent; ++=Adequate; +=Poor; n/a = insufficient information; TReTest; IC= internal consistency; 10 =
Interobserver;

21.2.14Motor -free Visual Perception Test (MVPT)

Originally developed for use with childré@olarusso & Hammill 19Y,2he Motor-free Visual Perception

test (MVPT) measures visual perceptual skills in 5 areas; spatial relations, visual discriminatian, figure
ground discrimination, gual closure and visual memoryhe test consists 086 items involving 2
dimensional configurations presented on separate cards or pl&ash plate consists of an example and

a multiple choice response set of 4 alternatives (A,B,C,D) from which to choose the item that matches
the example. The subject pasto or says the letter that corresponds to the desired answer option
(Mercier et al. 2001 Su et al. 2000 Standardized guidelines have been developed for the
administration and interpretation of the test within an adult population, though the original test plates
and manual are still required for administratigBouska 198p The test takes approximately01-15
minutes to administer.
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One point is given for each correct responSeores range from 0 to 36 addition to summary scores,
the time to complete each item is noted and an average time per item calculdtee.test takes
approximately 5 minuteto score(Brown et al. 2008 Normative data (U.S.) is available for adults aged
18 ¢ 80 (Bouska 198pand normative data specific to older adults (aged 50+) has h@eposed
(Mercier et al. 2001

Advantages

The Motorfree Visual Perception Test is a widely used, standardized test of visual fieno@pazer et
al. 199§. It is both simple and well tolerated by subje¢&u et al. 2000 Although originally developed
for use in paediatric populations, agpecific norms are available fadults allowing for appropriate
adjustments for agéMazer et al. 1998

Horizontal and vertical presentations are availableuse.The vertical version removes unilateral visual
neglect as a variable in test performan@éazer et al. 199Bwhile maintainng high levels of reliability
(Mazer et al. 1998 However, elimination of this variable may not always be desirable, as irt aftes
driving ability(Mazer et al. 1998

Limitations

The MVPT provides a global score and, therefore, less information abolificpestial dysfunction than
a scale providing domaispecific scoreéSu et al. 2000

Summaryg Motor-free Visual Perception Test

Interpretability: The MVPT is widely used in many populations.-gggific norms are available for
adults and older adults.

AcceptabilityThe test is short (15 minutes), simple and iteiported as well tolerated by subjec{Su et

al. 2000. The test is administered via direct observation of task completion and is not suited to proxy
use.

Feasibility: Administration requires the standardized instructions for administration in an adult
population, test plates and manual.

Table 21.22 MVPT Evaluati®ummary

Reliability Validity Responsiveness
Rigor Results Rigor Results Rigor Results Floor/ceiling
+ +++ (TR) ++ ++ n/a n/a n/a
+++ (IC)

NOTE +++=Excellent; ++=Adequate; +=Poor; n/a = insufficient information; TR=fssf I€= internal consitcy; 10 = Interobserver; varied
(re. floor/ceiling effects; mixed results)

21.2.15 National Institutes of Health Stroke Scale (NIHSS)

The NIHSS is a measure of the severity of symptoms associated with cerebral infarcts and is used as a
guantitative nmeasure of neurological deficit post strokk.is widely used and can be administered
rapidly followingacute admissioiAnemaet 2002Schlegel et al. 2004

The NIHSS is a composite scale derived from items appearing on the Toronto Stroke Scake, the Oxbury
Initial Severity Scale, the Cincinnati Stroke Scale and the EdinButgima ScaléBrott et al. 1989.
Additional items were selected based on the clinical expertise of investigators from the NINDS stroke
treatment studies(Brott et al. 1989. In all, the NIHSS consists of 15 items used to assess severity of
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impairment in LOC, ability to respond to questions and obey simple commands, papillary response,
deviation of gaze, extent of hemianopsia, ifd@alsy, resistance to gravity in the weaker limb, plantar
reflexes, limb ataxia, sensory loss, visual neglect, dysarthria and aphasia sgvegityaet 2002Brott

et al. 1989 Heinemann et al. 1995chlegel et al. 20Q4litems are graded on a 3 drpoint ordinal scale

on which 0 represents no impairme(@rott et al. 1989Heinemann et al. 1997Total scores range from

0 ¢ 42. Higher scores reflect greater severi§troke severity may be stratified on the basis of NIHSS
scores as follows: >25 = very severg 5l = severe, § 14 = mild to moderately severe and;5 = mild
impairment(Anemaet 2002Brott et al. 1989.

Brott et al.(1989 reported a mean administration time of 6.6 minutes over 48 examinations using the
NIHSS.

Advantages

Administration of the NIHSS is both quick and simlplee the CNS, use of the NIHSS is not restricted to
neurologistsReliable use of # NIHSS has been reported when used by bothmerologist physicians
and experienced nursing staBrott et al. 1989 Goldstein & Samsa 1993osephson et al. 2006
Furthermore, Kerr et al2012 found that NHSS was sensitive to change as early as after 7pdeys
stroke Modified versions of the NIHSS, including a shortened veltiptien et al. 2008and a plain
English adaptatioiDancer et al. 2009 have demonstrated excellent reliability and strong concurrent
validity with the original scaldDemaerschalk et a{2012 found conducting NIHSS assessment through
real time video smartphones had excellent reliability.

Certification in the use of the NIHSS is required for participation in many clinical trials and is
recanmended to maintain reliable assessment practidestaining and certification DVD was produced

in 2006 and is available from several professional bodies including the American Academy of Neurology,
the American Heart Association arftet National Stroke gsociation(Lyden et al. 2009 A recent study

has demonstrated that, for @ss from North America in particular, the DVD is a valid and reliable tool
for training and certification for individual, group and website ugkysien et al. 2009

Limitations

Good reliability is dependent upon the use of trained raters and standardized application of the rating
scale(Schmulling et al. 1998Training using videotapes has been shown to be effective irevioki
moderate to excellent reliabilitfLyden et al. 2009 However, oncerained and certified, repeated use
and recertification may not necessarily result in improved reliab{llysephson et a2006).

t 22NJ I ANBSYSyid ¥F2N bées reporied répeatedifD¥ey dt al. [1999Gbldseirk | &
et al. 1989 Millis et al. 2007 Schmulling et al. 1998Some research hasilemonstrated via factor
analysis that this item did not coragke well with any of the identified scale factors and it has been
recommended that this item be considered for eliminati@ewey et al. 1999 yden et al. 199WMillis

et al. 2007. Based on results dactor analysis, Lyden et d1999 2001 proposed a scale revision that
eliminated this item as well as several other that had demonstrated poor item loadings on identified
factors.Zandieh et al(2012 however, reported 4 factors as a result of principal components analysis
rather than the more commonly reported 2 factois. that solution, the ataxia item along with vidua
field were associated with a single factor that the authors suggest may reflect deficits associated with
posterior circulation strokes.

Many scale items are not testable in patients that have experienced severe givhkeet al. 1996.
.FASR 2y . NRGG SO FfoQad 2NRARIAYI a dzYoléadhBiten2 F (S ai
Heinemann et al(1997) suggest that many appear to have limited utiliome have a high proportion
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of patients rated as normal of the first testing while other have a high proportion of patients listed as
untestable (e.g. nb ataxia).

The NIHSS may favour assessment of left hemisphere strokes; 7 of 42 possible points are related to
language function while only 2 points describe neglect funct{Meyer et al. 2002Woo et al. 1998 In

the proposed revision by Lyden et 42001) the dysarthria item has been removelleyer et al (2002

suggest that this may help to decrease the lateralization bias of the assesdrwmever, sebsequent
analysis has demonstratatlat 14/15 scale items (ataxia item excepted) function differently when used

to assess patients with left vs. right hemisphere lesidfilis et al. 2007. In thisstudy, Rasch analysis
revealed varying person and item separation statistics as well as rank item orders across legion loc
groups (right vs. left)The authors suggest that interpretation of information gathered from the
administration of the NIHSS might be enhanced if the total score were supplemented by the Rasch
transformed score corresponding to the side of ledqiitilis et al. 2007.

When used for retrospective evaluation, scoring is diffiduttwer reliality and item completion rates
have been reported than for the CN@hemaet 2002Bushnell et al. 2001When used for this purpose,
ratings should be based on evaluation reports from a neurol¢Bisshnell et al. 2001

Summaryg NIHSS

Interpretability: The NIHSS is a widely used rating tool that provides a quantitative measure of
neurological deficit post stke. Using the NIHSS, stroke severity may be classified as very severe, severe,
mild to moderately severe and mild.

Acceptability:The assessment may be completed in approximately 6 minutes and should represent little
patient burden.

Feasibility:While the assessment need not be completed by a neurologist, training and standardized
procedures are recommended to maintain scale reliability. The scale is freely available for use. Use of
the NIHSS for retrospective evaluation is less reliable than the CNshanldl be based on evaluations
performed and reported by a neurologist.

Table 21.24 Evaluation Summary NIHSS

Reliability Validity Responsiveness
Rigor Results Rigor Results Rigor Results Floor/ceiling
++ ++ (TR) +++ +++ + + + (Ig. % sore normal or
++ (10) are untestable)
+(IC)

NOTE +++=Excellent; ++=Adequate; +=Poor; n/a = insufficient information; TR=Heesit F€= internal consistency; 10 = Interobserver;varied
(re. floor/ceiling effects; mixed results)

23.2.16 Orpington Prognostic ScaleRS)

The Orpington Prognostic Scdléalra & Crome 1993s a simple, objective, bedside evaluation, which
provides a clinically derived baseline assessmerstralke severity that can be used as a predictor of
outcome in elderly stroke patientéKalra et al. 1994 The assessment includes measures of motor
deficit (arm) proprioception, balance and cognitioiit. is based on an earlier prognostic tool, the

Edinburgh Prognostic Scaofferescott et al. 198but adds an assessment of cognitive dysfunctidalra

& Crome 1993 The Orpington ignositic Scale jgresented in Table 21.24.

Table 21.24; Orpington Prognostic Scale
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Clinical Features Score

A. Motor deficit in arm
(Lying supping, patient flexes shoulder to 8@d is given resistance)

MRC grade 5 (Normal power) 0.0
MRC grade 4 (Biinished power) 0.4
MRC grade 3 (Movement against gravity) 0.8
MRC Grade & 2 (Movement with gravity eliminated or trace) 1.2
MRC Grade 0 (No movement) 1.6

B.Proprioception (eyes closed)
(Locates affected thumb)

Accurately 0.0
Slight difficulty 0.4
Findsthumb via arm 0.8
Unable to find thumb 1.2
C. Balance

Walks 10 feet without help 0.0
Maintains standing position 0.4
Maintains sitting position 0.8
No sitting balance 1.2
D. Cognition

.FASR 2y FRYAYAAUNIdA2y 2F | 2R1AyazyQa aSy
Mental test score 10 0.0
Mental test score & 0.4
Mental test score & 0.8
Mental test score 8} 1.2

I 2R{Ayaz2yQa aSyidlt ¢Sai
(Score one point for each question answered correctly)
Age of patient

Time (to the nearest hour)

Address given for recall at trend of the test (42 West Street)
Name of hospital

Year

Date of birth of patient

Month

Years of First World War

Name of the Monarch

Count backwards from 20 to 1

Total Score = 1.6 + motor + proprioception + balance + cognition
ReferenceKalra and Crome. 1993yww.strokecenter.org

OPS scores range from 1.6 to 6.8 such that higher scores indicate greater(Heficit& Crome 1993

Kalra et al. 1994Lai et al. 1998 Deficits can be categorized as mild to moderate (scores <3.2),
moderate to moderately sever(scores 3.2, 5.2) and severe or major (scores >5Rgalra & Crome

1993 Lai et al. 1998 In their initialstudy, Kalra and Crom@993) reported that patients with scores of

less than 3.2 tended to have mild to moderate deficits and were discharged home within 3 wkek
admission whereas patients scoring in excess of 5.2 tended to have severe deficits and require long
term care.

It has been estimated that administration of the OPS required less than 5 mifLae®t al. 1998
Studenski et al. 20011t is simple to use and does not require extensive training to administer.
Instructions for administration have been pided (Kalra et al. 1994
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Advantages

OPS scores may assist in the appropriate allocation of stroke unit resources by identifying patients most,
and least, likelyo benefit from rehabilitation(Kalra & Crome 1993The OPS can be used to predict a
number of functional and patiententred outcomes post stroke such as comiityirmobility or
independence in personal care, medication administration, meal preparation and upper limb recovery 6
months post strokdLai et al. 1998Vieldrum et al. 2004 Given that the predictive ability of OPS scores
extends beyond discharge from specialized stroke rehabilitation, they may also help to target
community based resources and rehabilitation m@ffectively, based on predicted loigrm needs of

stroke patients.

Use of OPS scores also permits the identification of a migitlep of patients with moderate deficits
(Kalra et al. 1994Pittock et al. 200B Prognosis in these patients may be determined more by extrinsic
factors, including rehabilitation quality, availability and intensity, than ingoas with either mild or
severe deficit§Kalra et al. 1994

Limitations

The OPS score was intended for use with regard to rehabilitation and the approprigeting of
therapy resources and should not be used for acute progrsiba et al. 1994 The scale should not

be administered until consciousness level and magical condition have stabilized. Kalra et al.
reported that assessment 2 weeks after the stroke event is optimal with regard to predictive ability
(Kalra et al.1994). However, several studies have demonstrated significant predictive ability of OPS
scores obtained within 14 days of the stroke evfrdi et al. 1998Shoemaker et al. 20Q0&tudenski et

al. 2002, although in one study patients assessed earlier than 3 days post stroke were excluded due to
unstabk neurologic conditior{Studenski et al. 20Q1Most recently, Pittock et al(2003 reported that

OPS scores obtained at 48 hours following stroke were strongly predictive of lgiigtispital stay and
place of residence at 6 month®PS scores obtained at 48 hours and at 2 weeks were also predictive of
functional ability and/or dependence at 6 months and 2 years following the stroke eXkhtugh the
2-week OPS scores were morgosigly correlated with outcomes at 6 months, the difference was
minimal. The authors suggest that the benefit derived from this improvement in association is
outweighed by the benefit of earlier stratification of patients.

Kalra et alreported that the predictive values for dependence and discharge destination were not as
strong in the middle group of patients (OPS 3, 2 weeks post stroke) as for patients with mild or
severe deficit{Kalra et al. 1994 The authors suggested that this could be due to the greater influence
of factors extrinsic to the stroke deficit (intensity and quality of rehabilitation, presence of a competent
caregiver, family support, psonality and motivation of the patient, availability of community support
systems) on rehabilitation outcome in this gro(igalra et al. 1994 However, Wright etl. (2004
reported that neither the NIHSS néine OPS was very good at predicting discharge disposition for
patients with severe stroke for the same reasassthose given by Kalra et @994 above.

While the predictive validity of the OPS has been reported in several studies, there is little or no
information available with regard to any other of its measurement properties.

Summaryg Orpington Prognostic Scale

Interpretability: Accepted categorizatian of the severity of strokeelated deficit have significant
predictive value with regard to discharge destination and a variety of functional outcomes.
Acceptability’A simple, objective bedside examination that requires less than 5 minutes to admitiister
has not been tested for administration by proxy.
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FeasibilityThe OPS does not require extensive training or special equipment. It is a simple, brief clinical
examination portable to any patient setting.

Table 21.26 Evaluation Summary Orpington Prnogtic Scale

Reliability Validity Responsiveness
Rigor Results Rigor Results Rigor Results Floor/ceiling
+ +++ (TR) ++ ++ n/a n/a n/a
+++ (10)

NOTE +++=Excellent; ++=Adequate; +=Poor; n/a = insufficient information; TR=Mssf I€= internal corstency; 10 = Interobserveraried
(re. floor/ceiling effects; mixed results)

23.2.17 Stroke Rehabilitation Assessment of Movement (STREAM)

The Stroke Rehabilitation Assessment of Movement (STREAM) is an assessment tool that was developed
to provide a giick and simple means to evaluate motor functioning post sti@adey et al. 19991t was
originally designed to fit within routine, clinical assessment conducted by physiotherédpaty et al.

1999 Initial test versions were subject to expert review by two panels comprising 20 physiotherapists,
which resulted in a process of item testing, evaluation and reduction to create the finsrB0/erson

of the scale.

The STREAM contains 30 items divided equally into 3 subscales: 1) voluntary motor ability of the upper
extremity, 2) voluntary motor ability of the lower extremity and 3) basic mobility. The test begins with
the participant in supine pgtion, progressing to a seated position and ending in an upright, standing
position (Ward et al. 201} Items on the upper and lower extremity subscales are scored opanB
ordinal scale ranging fro (unable to perform the test movement thugh any appreciable range
including flicker or slight movement) to 2 (able to complete the movement in a manner that is
comparable to the unaffected siddiems on the basic mobility subscale (where mobility is defined as
the level of independence in thexctivity) are scored on a-@oint ordinal scale, ranging from(Qnable to
perform the test activity through any appreciable range, i.e. minimal active participation) to 3 (able to
complete the activity independently with a grossly normal movement pattefthout the use of an aid
(Ahmed et al. 2003Daley et al. 1999 Total raw scores for the STREAM range fren® @20 for each of

the upper and lower extremity subscales and 30 for the mobility subscale, respec{algy et al.
1999. Total and subscale scores may be converted to a percentage scwréakan as an average, to
accommodate missing scores on some itéidsmed et al. 200Daley et al. 1990

The testtakes approximately 15 minutes to administer (time range froi®00minutes)(Ahmed et al.
2003. The STREAM assessment requires no equipment other than a pencil/Napprevious training

is required for test administratio(Retab Measures 2010 The STREAM itself is purposefully designed
to be fast and simple to administé@/ang et al. 200R

Advantages

The STRBA provides an assessment of voluntary movement that includes the testing of amplitude,
gross quality and independence in mobility, while maintagnsimplicity and objectivityDaley et al.

1999. The ginple scoring systems and standardized testing instructions as well as the progression of
assessment items from supine to standing and from low to high level in terms of ability contribute to the
reliability, and rapidity, of assessme(ialey et al. 1999A 15item, simplified version of the STREAM or
SSTREAM has also been developed based on the results of a Rasch analysis of the origiHalstale

et al. 2006.
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The FREAM can be used in the assessment of individuals who have experienced severé\Btraa.

et al. reported relatively low completion rates on other commonly used functional measures (21% on
the Barthel Index and 26% on the TUG), whereas all particigantisl complete assessment with the
STREANAhmed et al. 2008 Assessment can be completed within the first few days of the stroke event
to provide information used inhie prediction of discharge destination, length of stay or functional
potential at 3 months post strok@Ahmed et al. 2003Ward et al. 201} In addition minimal clinically
important difference values of 2.2, 1.9, and 4.8 points for the upper extremity, lower extremity and
mobility subscales of the STREAM, respectively, have been reported, based upon ratingeigégerc
change in function made by a group of 81 individuals with stfbleéeh et al. 2008

Limitations

The STREAM may offer a restricted range of ssssent. At admission to rehabilitation large floor
effects have been reported, as have large ceiling effects for angets at the time of discharg@isueh

et al. 2008. However, the shorter, Rasehodelled, SSTREAM, may provide an improved range of
assessmentln the same study, hgh et al.(2008) also reported that the STREAM demonstrated no
significant floor or ceiling effects at either admission to or discharge from rehabilitdticeddtion, S
STREAM appeared more sensitive to change over tilld REAM SRM=1.19, 1.14 and 1.26 vs. STREAM
SRM=0.78, 0.84 and 0.95 for the upper extremity, lower extremity and mobility subscales, respectively)
than the 30item STREAM.

Ahmed et al.(2003 noted that scores may be affected by both age and the presence of cognitive
impairment.

Summary- STREAM

Interpretability: Scoring system is simple, based on abwiersus inability to perform simple voluntary
movement and basic mobility items. Scores may be influenced by age and cognition. MCID values have
been reported for each of the STREAM subscales.

Acceptability:Test administration is short and can be contpteby individuals with severe stroke.
Feasibility:The assessment is brief, and simple to administer. No training or specialized equipment is
required.

Table 21.27 Evaluation Summary STREAM

Reliability Validity Responsiveness
Rigor Results Rigor Resllts Rigor Results Floor/ceiling
++ +++(TR) ++ +++ + +++ +
+++(IC)
NOTE +++=Excellent; ++=Adequate; +=Poor; n/a = insufficient information; TR=Test; r&C= internal

consistency; |0 = Interobserver;

Table 21.59 Evaluation SummagyBody Structue/Impairment Outcome Measures

21. Outcome Measures in Stroke Rehabilitation pg.42of 144
www.ebrsr.com


http://www.ebrsr.com/

Outcome Measure Reliability Validity Responsiveness
Rigor Results Rigor Results Rigor Results Floor/ceiling
Beck Depression Inventory|  +++ ++4TR) +++ +++ + + nla
++4IC)
Behavioral Inattention Test + ++4TR) +++ +++ n/a n/a n/a
+++(10)
+(IC)
Canadian Neurological Scal + +410) ++ +++ + + n/a
++4IC)
Clock Drawing Test ++ ++4TR) +++ ++ n/a n/a n/a
++(10)
Frenchay Aphasia Screenin + +++ (TR) + +++ n/a n/a nla
Test +++ (10)
FugtMeyer Assessment +++ ++4TR) +++ +++ ++ ++ +(sensation)
++410) (problems ++(UE)
++(IGhalance) balance & +(sensation)
sensation
sections)
General Health Questionnair + ++4(IC) +++ +++ n/a n/a n/a
-28
Geriatric Depression Scale|  +++ ++4TR) +++ +++ n/a n/a n/a
++IC)
Hospital Aniety and +++ ++4TR) +++ ++ + + +++
Depression Scale ++ (10)
++ (IC)
Line Bisection Test + +++ (TR) ++ ++ nla n/a nla
Mini Mental State +++ +++(TR) +++ ++ nla n/a nla
Examination ++ (10)
++ (IC)
Modified Ashworth Scale +++ +HTR) + ++ + ++ n/a
++10)
Montreal Cognitive + ++4TR) ++ +++ n/a n/a n/a
Assessment ++(10)
Motor-free Visual Perception + ++4TR) ++ ++ n/a n/a n/a
Test ++IC)
National Institutes of Health|  ++ +HTR) +++ +++ + + +
Stroke Scale +410)
+(IC)
Orpington Prognostic Scalef  + ++4TR) ++ ++ n/a n/a nla
++4|0)
Stroke Rehabilitation ++ ++4TR) ++ +++ + +++ +
Assessment of Movement ++4IC)

NOTE +++=Excellent; ++=Adequate; +=Poor; n/a = insufficient information; TR=fssf €= internal consistency; 10 = Interobserver; varied

(re. floor/ceiling effects; mixed results)

21.3 Activity/Disability Outcome Measures

This section corresponds to the second level or category of the ICF classification $ybitarkeeping

in mind that the fit of a given instrument within a singl€Fcategory is rarely perfect, measures
appearing in this section focus primarily on the identification or assessment of limitations in activity.
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21.3.1 Action Research Arm Test (ARAT)

The Action Research Arm Test (ARAT) is an obsatesl, performancebased assessment of upper
extremity function and dexterityHsueh et al. 2002 The test was developed by Lyle using a sample of
20 patients with hemiplegia, secondary to cortical injury arising from stroke and forms of brain injury
and was derived from the Uppé&xtremty Function test (UEFTCarroll 1965Lyle 198). The UEFT is a
much longer, more complex assessment contggniedundant items and requiring approximately one
hour to administerLyle 198

While the UEFT has 33 items grouped into 6 categories, the ARAT has only 19 items, wdnchped

into 4 subsetsSubsets include: grasp (6 items), grip (4 items), pinch (6 items) and gross movement (3
items). All items are rated on a-goint ordinal scale ranging from 0 to 3 where O represents no
movement possible and 3 represents normal pemfance of the task.

Within each subset, the first item is the most difficult and the second is the eaSiestremainder of

the items are odered by ascending difficultiguccessful completion of a particular task or item implies
that subsequent, easigasks can also be successfully completemt. each subset, the most difficult task

is attempted first, and, if successful (i.e. 3 points awarded), full points for that subsection are awérded.
the item is not completed successfully (i.e. <3 points wavearded), the next (easiest) item is
attempted. If the patient receives a score of 0 on the easiest item, no points are awarded for that
subsection and no further items are attemptet.the patient receives a score greater than 0, all
remaining items witin the subset are assessed.

Summation of scores yields a total score between 0 and 57. Performance time is not recorded. If all 19
items are completed the test takes a maximum of 20 minutes to complete, although it was completed
within 8 minutes in at last one studyDe Weerdt 1985 With the exception of the testing takjleyle

1981), items required for the test can be obtained easily and include a chair, woodblocks, a cricket ball,
a sharpening stone, two different sizes of alloy tubes, a washer and a bolt, two glasses, a marble and a 6
mm ball bearing.

Advantages

The ARAT isralatively short and simple measure of upper limb function that provides assessment of a
variety of tasks over a range of complexity. The test covers most aspects of arm function, including
proximal control and dexterity. Given the emphasis placed ontiomal task items, ARAT scores may be
predictive of improvement in ADL or IADL outconfleiset al. 2012 No formal trining is required to
administer the test. Since the scoring of the ARAT is based on a hierarchical Guttman scale, the testing
can be completely quicklynohigher functioning patient€Evaluations have demonstrated excellent test
retest and interrater refbility. Standardized guidelines for administration are availaifatz et al.

2005 Yozbatiran et al. ZTB).

Limitations

In more impaired individuals, testing time can extend to 20 minutes or mbest administration
requires a fairly long list of material§ignificant floor and ceiling effects have been identified.
patients with severe impairmentsranear normal function, the scale may not be sensitive enough to
detect changes in performandggan der Lee et al. 2002t has been suggested that the ARAT may be
most appropriate for use in the assessment of patients with moderate to severe hemiparesis gnce th
test allocates points to be awarded for movement of the arm and hand even though the patient may not
be able to pick up items required within the testing environmg@ohanubol et al. 2032
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Analysis of scale construction (klen analysis) has demonstrated that the 19 items appearing on the
ARAT are evaluating a single construct and, therefore, the ARAT is a unidimensional rficztsetal.

2006 Nijland et al. 2010van der Lee et al. 2002Given these findings, item scores should be summed

to provide a single overall sedrrepresenting upper extremity function, rather than using item
responses in 4 subscalékoh et al. 2006 In addition, as the measure did not fit Rasch mlod
expections, Koh et a[2006 suggested that raw ARAT scores are not suitable for transformation to
interval data and should be treated as ordinal level data .dnlhcontrast to previous ark, Chen et al.

(2012 SY FAG FyflraeasSa oAyFALG adrdAradcardao adza3asaid
0SKAYR KSIFRé |yR aL#I OSEXSIVIRSR Yyl (1222 N\UTF AKG @y RE KS A S
aspect of upper extremity (UE) motor function as they involve upward flexion with a larger degree of
forearm flexion and a smaller degree of forearm pronation compared to the other subscak item

A disordering of the ARAT threshold measure has been f¢Ghén et al. 2012 indicating that the
original 4point scale does not differentiate stroke patien{svith mildto-moderate UE motor
dysfunction) effectively with redunacy in the @nd % point scale categories. Chen et 2012
recommend using a revised maf) category ($oint ordinal scale), that combines scoring categories 1
and 0. The revised rating categories are labeled as 1, can perform no part of the test or partially perform
the test within 60 seconds; 2, completed test but takes an abnormally tiomg (5-60s) or has great
difficulty; and 3, performs test normally within 5 seconds. The revisedir® scale supports the
decision rule for ARAT administration where within each subscale once a patient scores 3 in the first
item the reaminig items arekipped and scored 3, an if a patient scores 0 on the second item the
remaining items are skipped and scored a 0.

Summaryg Action Research Arm Test

Interpretability:As a Guttman scale, level of performance is easily understood and compared.
Acceptalility: Not appropriate for use with proxy; minimal burden for patients.

Feasibility:An extensive collection of items and a specialized table are required. Testing must be carried
out in a formal settingThere is no cost to the test but the original gdides for administration contain
limited detail. Standardized guidelines for administration have been

proposed by Yozbatiran et §¥ozbatiran et al. 2008

Table 21.28 ARAT Evaluation Summary

Reliability Validity Responsieness
Rigor Results Rigor Results Rigor Results Floor/ceiling
++ +++(TR) ++ +++ ++ +++ +
+++(10)

NOTE +++=Excellent; ++=Adequate; +=Poor; n/a = insufficient information; TR=Mssf I€= internal consistency; 10 = Interobserver; v:
(re. floor/eeiling effects; mixed results)

21.3.2 Barthel Index (BI)

The Barthel Index of Activities of Daily Living (Bl) has been in use sincéMa&tiney 196% It was
originally intended as a simple index of independence by which to quantify the ability of a patient with a
neuromuscular or musculoskeletal disorder to care for him/herself (regardless of particular diagnosti
designations)lt is, perhaps, the most widely used measure of functional disability.
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The Bl is very simple, consisting of 10 commaotivities of daily livingADL activities, administexd
through direct observationThese are assessed for independefiiependence and scored via an
arbitrary weighting system (originally applied to reflect nursing care and social acceptahilify).of

the ten items represent activities related to personal care; the remaining 2 are related to mobilgy.
index yield a total score out of 10Q the higher the score, the greater the degree of functional
independencgMcDowell & Newell 1996 The BI can take as little ax;5 minutes to complete by self
report and up to 20 minutes by direct observati@finch et al. 2002 It does not require training to
administer however studies have reported equovical reliability for the Bl when administered by trained
versus untrained peaonel. One studyhas showrthe Blto be equally reliable when administered by
skilled and unskilled individua{€ollin et al. 1988 where as a systematic review by Duffy et(2013
demanstrated a strong trend for improved reliability for raters who have been trained in the Bls
application and administration

Advantages

The clearest advantage of thd B its simplicity and ease of administratignin all of its érms. Its
reliance on infrmation collected during functional examination enhances its convenience and cost
effectiveness in longitudinal assessment. Its established, widespread use provides a high degree of
familiarity and interpretability.lt has been used across a variety ottisgs without a significant
decrease in reliability or validity.

Minimal clinically important differences (MCID) have been identified for the Bl wised within a

stroke population(Hsieh et al. 2007 Hsieh et al(2007) reported that that a mean Bl change score of

1.85 corresponded to patient ratings of minimally important change (a little better to somewhat better)

while, using an alternative method based upon the standard error of measurement (SEM), the
calculated MCID was 1.45.4S 2F wMoyp LRAydGa a GKS a/ L5 AyOf dzR
change and exceeds the measurement error of the instrunfelsieh et al. 2007 It should be noted

that, as no individual included in the Hsieh et al. study reported d@t&tion over time, this estimate of

MCID is aplicable to improvement onlgHsieh et al. 2007

Limitations

Perhaps the most common criticism of thei8its relative insensitivity and lack of comprehensiveness
particularly as is reflected inrige reported ceiling and floor effectin contrast to additional ADL and
instrumental activities of daily living (IADL) measures (i.e., the Frenchay Activites Inedex and Nottingham
Extended ADL Scale), the Bl is found to have a significantly higher tagieaxf stroke patients that

score a maximum value (10Q@®arker et al. 2002 Duncan et al(1997) demonstrated that, among
patients recovering from mild stroke or TIA who scored 100 on the BI, there continue to be deficits in
health status suggestij that the Bl is not sensitive to change among the least impaired stroke survivors.
However, Wade an@ollin(1988 point out that while theBl may not be able to detect change within an
individual who is independent, it is able to detect when a patient requires assistahte distinction

may, the authors point out, have more significance to clinical practice than to research.

In addition b the criticisms regarding lack of responsiveness and significant ceiling/floor effects,
problems have been noted with regard to dichotomization typical to use with thé@&jause it is

frequently used as a dichotomous index, it attracts further critictemits imprecision(McDowell &

Newell 1996.¢ KS RAOK2{G2YATFdA2y 2F &0t S& NBRdzOSa 2dzid2
to detect a significant shifnidisability(Duncan et al. 2000

AlthoughGranger(1977) proposed a 60/61 split as the threshold of dependence/independence, this has
not been adopted as a standardized @it and, indeed, there seems little agreement regarding
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classifications derived fromhé Bl score Quinn et al.(2011) identified the most common cubff to
RSTAYS a322R 2 dzil0adiidr the péolifefation of kdald rfodifications and alternate
scoring methodologies has not served to clarify the confusion that surrounds the definition of
iy RSLISYRSY OS 2 NJTiie@ 2nayfbe & dzan{) 8s¥ Saalds, described asl that Bicluding
modifications such as deleting or addition of items, changes to item definitiorsdexing items and
scoring variations in current ug®uinn et al. 2011 The modified Barthel developed by Collin and Wade
(1988 is perhaps the most common of thes&his version maintains content that appears to be
equivalent to the original scale, but provides a revision to scoringtieguh a total scale score ofZD.

Inthe case ofthe 2002 Ay i GSNRAZ2Y I xMdKHA KI & (Kvdki@hyet aizZ08IR (i 2
Stroke Unit Trialist's Collaboration 2007

Kwon et al.(2004) recently attempted to use the Modified Rankin Scale as a reference to translate Bl
scores into level of disability and determined that Bl scores could be categonizedms of 4 MRS
levels (MRS (0,1,2), MRS 3, MRS 4 and MR®#f¢nboogaart et al(2005 examined cubff scores for

the B corresponding to categories of disability represented by thed¥ed Rankin Scaldhe authors
reported that a cutoff Bl score of 95 corresponded to MRS 1 with sensitivity of 85.6% and specificity of
91.7% MRS2 and MRS3 similarly corresponded teaftiBl scores of 90 (sensitivity = 90.7%, sensitivity
88.1%) and F (sensitivity = 95.7%, specificity 88.5While the authors recommend that these values,
along with the corresponding MRS scores, be used as the basis for dichotomizing outcome as favourable
versus unfavourable, there is, as yet, no apparent consensusafegorization of Bl scores, whether in
terms of dichotomization for functional dependence or translation to level of disability, and, therefore,
comparison of outcomes across trials is difficult and does not favour any sort ofanalgtic approach
(Duncan et al. 20Q@Roberts & Counsell 1998ulter et & 1999.

Summaryc Barthel Index

Interpretability: The degree of familiarity of the Bl contributes to its interpretability. However, there is a
lack of agreement regarding threshold for independence/dependence and several different scoring
systems areused making comparisons across groups/studies more difficult. There are no norms
available for comparison.

AcceptabilityThe Bl has been evaluated for both gelport and use with proxy respondents in addition

to direct observation. Both sefeport ard interview formats generally take less time to complete than
the original (direct observation) and may serve to reduce patient burden.

FeasibilityThe Bl is simple to administer and requires no training. It has been developed in many forms
that can be athinistered in many situations and seems suited for longitudinal assessment.

Table 21.29 Bl Evaluation Summary

Reliability Validity Responsiveness
Rigor Results Rigor Results Rigor Results Floor/ceiling
+++ +++ (TR) +++ +++ +++ ++ Vaied
+++ (10)
+++ (IC)

NOTE +++=Excellent; ++=Adequate; +=Poor; n/a = insufficient information; TR=Tesg{ I€= internal consistency; |0 = Interobserver; varied (re. floor/c
effects; mixed results)

21.3.3 Berg Balance Scale (BBS)

The Berg Balance ScéRES)provides a quantitative assessment of balance in older adBksg 1989
It was intended for use in monitoring the clinical status of patients or effectiveness of treatment
interventions over timgBerg et al. 1996
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The scale consists of 14 items requiring subjects to ta@rpositions or complete movement tasks of
varying levels of difficultyAll items are common to everyday lif@dministration of the scalas
completedvia direct observation of task completionit takes10 ¢ 15 minutesand requires a ruler, a
stopwatch, chair, step or stool, room to turn 3§Berg et al. 1995Juneja et al. 1998Items receive a
score of 84 based on ability to meet the specifime and distance requirements of the test.score of
zero represent&n inability to complete the item and a score of 4 represents the ability to complete the
task independently.lt is generally accepted that scareof less than 45 are indicative of balanc
impairment(Berg et al. 1992Zwick et al. 2000

Advantages

TheBBSmeasures a number of different aspects of balance, both static and dynamic, and does so with
relatively little equipment or space requirgflakamura 1998Whitney et al. 1998Zwick et al. 2000

No specialized training is required to be able to administer the (BB&Samura 1998 The high levels of
reliability reported by Berg et a(1995 were achieved when the individuals administerthg test had

no specific training in the administration of the scaBased on the examination of absolute reliability,
values for minimum detectable change of 6(&&w et al. 2008to 6.9(Stevenson 200lbased on a 95%
confidence interval have been reported.

Wee et al.(1999 suggested that the BBS may be particularly well suited for use in acute stroke
rehabilitation, as the majity patients do not obtain maximum scores on admission to rehabilitation

The BBS takes somewhat longer than other balance measures to admi@sieu et al. 20068/NVhithey

et al. 1998 and may suffer from some item redundancy given its extraordinarily high levels of internal
consistency. Chou et 42006 developed a Atem version with a@vised 3level response formafWang

et al. 2004. Results obtained via this new short form agree significantly with those obtainad trs
original BBS (ICC = 0.98hou et al. 2006 In addition, the new version appears to be both valid and,
with the exception of a significant fio effect (>40%), resmsive. As Chou et gR006) point out, the

floor effect may, in part, be attributed to the removal of the simplest item on the scale (unsupported
sitting).

Limitations

The BBS may not be suitable for the evaluation of active, elderly persons, as the items included are not
sufficiently challenging for this groyBerg 1989Nakamura 19982wick et al. 2000 The BB&ay suffer

from decreased sensitivity in early stages post stroke among severely affected patients as the scale
includes only one item relating to balance in the sitting posi{dao et al. 2002

No common interpretation exists for BBS scores, their relationship to mobility statud the use of
mobility aidegWee et al. 2008 The rating scales associated with each item, while numerically identical,
have different operationatlefinitions for each number or score; a score of 2, for example, is defined
differently and has a different associated level of difficulty from item to itf@arnetti et al. 2004

There is also no common scoresasiated with successful item completi@ornetti et al. 2003 Use of

an overall score that adds together ratings with different meanings having no common reference point
may not be appropriate as interpretatiois difficult and very little functional information is provided
about the individual patien(Kornetti et al. 200

A recent itemfit anlaysis (Rasch analysis) identified two BBS items as misfitsl(@estard with one
foot in front; item-14, stand on one legBtraube et al. 2013 The authors note that the sedielection
nature of these BBS items (participant bgirable to choose the lower extremity, impaired or
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unimpaired, to perform each task) may allow patients with low balance ability to score high on these
items when the unimpaired lower extremity is test. Conversely, patients with high balance abilty score
low on these items when the impaired lower extremity is tested. More standardized instruction
regarding lower extremity (impaired vs. unimpaired) should be used to perform each itenm tasder

to help improve item fit. Kornetti et al(2004) performed aRasch analysis of ti&BS andevealed that

some item ratings were not used at all or were underutilized, and others were unable to distinguish
between individuals with different levels of abilit€ollapsingrating scales to eliminate infrequently
endorsed categories and creating a common pass/fail point for each item resulted in changes to the
ordering of item difficulty, reduced tendencies for ceiling effects and an improved functional definition
of the 45/5%6 cutoff point (Kornetti et al. 2004 An additional study utilizing Rasch anslysis also indicated
the need to modify the BB&a et al. 2012 La Porta et al(2012 suggest a modified model score, as
11-items showed disordering thresholds, in addition to the deletion of two sitates (items 2 and 3
assessing sitting and standing balance). Following such modifications, an analysis of differential item
factoring (DIF) showed invariance for the patient factors (sex, age, days since lesion, and etiology).

While earlier studiesound no relationship between BBSores and age, Steffen et €002 reported a

trend toward declining performance with increasing age for baten and women.The authors
provided age and gendeelated performance data based on a small sample of commuhitgiling,
independent elderly people and recommended that further data be gathered from larger samples in
order to create age and gender stif@&id norms for reference purposes.

Summaryg Berg Balance Scale

Interpretability: While the reliability and validity of the scale are excellent, there are no common
standards for the interpretation of BBS scores though there is an accepted cutoff pothefpresence

of balance impairment.

Acceptability: This direct observation test would not be suited for severely affected patients as it
assesses only one item relative to balance while sitting. Active individuals would find it too simple. The
scale ishot suited for use by proxy.

Feasibility: The BBS requires no specialized training to administer and relatively little equipment or
space.

Table 21.30 BBS Evaluation Summary

Reliability Validity Responsiveness
Rigor Results Rigor Results Rigor Resuls Floor/ceiling
++ +++ (TR) +++ +++ +++ +++ Varied
+++(10)
+++ (IC)

NOTE +++=Excellent; ++=Adequate; +=Poor; n/a = insufficient information; TR=fBss} I€= internal consistency; |0 = Interobserver; varied
(re. floor/ceiling effects; mixed resulits

21.3.4 Box and Block Test (BBT)

The Box and Block Test (BBT) is a performaased measure of gross manual dexterity originally
developed by A. Jean Ayres and Patricia Holser Buehler for use in the assessment of adults with cerebral
palsy (Mathiowetz et al. 198b In 1957, the test was revised and gwoighted in its current format
(Cromwell 1976Mathiowetz et al. 198p

Test respondents are seated at a table, facing a rectangular box that is divided intoqtsoe s
compartments of equal dimension by means of a partiti@me hundred and fifty, 2.5 cm, coloured,
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wooden cubes or blocks are placed in one compartment or the offiee. respondent is instructed to
move as many blocks as possible, one at a time, samcompartment to the other for a period of 60
seconds.Standardized dimensions for the test materials and procedures for test administration and
scoring have been provided by Mathiowetz et(4885).

To administer the tst, the examiner is seated opposite the respondent in order to observe test
performance.The BBT is scored by counting the number of blocks carried over the partition from one
compartment to the other during the onminute trial period.¢ K S LJ- (i A Suysticdss over the R
partition in order for a point to be given, and blocks that drop or bounce out of the second
compartment onto the floor is still rewarded with a poiMultiple blocks carried over at the same time,
count as a single pointligher score on the test indicate better gross manual dentty. Norms have
been established for various populations inchglihealthy elderly individualesrosiers et al. 1994
healthy adults (Mathiowetz et al. 1985)d@ts with neuromuscular involvemeriCromwell 197%and
healthy 7, 8 and 9 year old childr@athiowetz et al. 198p

Administrationtakes approximately 5 minute$he BBT is easy tomdhister and does not requerhighly
specialized trainingThe test is readily available for purchase and can be obtained from a variety of
online sources.

Advantages

The BBT is a popular measure of gross manual dexterity that is both quick and sireghheindster. The
simplicity of the performance task and the seated administration position may make the test more
accessible to a wider range of individuaBtandardized administration and ®ing procedures are
available(Mathiowetz et al. 198%h Moreover, established, age and gendgratified horms are available

for a variety of populations, thereby increasing the interpretability of test results.

BBT scores have been found to be predictive of physical health as médsutke Medical Outcomes
Study 36ltem Short form Questionnaire (&B) (Higgins et al. 2005McEwan 1995 McEwan(1995
demonstrated that an increase of 7 blocks on the BBT was associated with a change of 2 units in the
Physical Compwent Summary Score of the -86, an amount of change considered to be clinically
relevant.Thus, the BBT may have utility as a prognostic indicator of physical health.

Figures for clinically significant change in BBT performance have been reportedki& gtrpulations,
with improvements of four to five block€arey et al. 2002and eight blocké&imberley & Lojovich 2004
considered clinically importantHowever, the aforementioed studies did not evaluate minimal
detectable differences in scores and different designs were (Seensson & Hagétoss 2006

Limitations

As an assessment of upper extremity function, the BBT does not provide assessment of a range or
variety of tasks. As such, use of the BBT may be associated with substantial floor effects in some patient
groups, given that patients must have sufficient arm movement, strength and grip function in order to
transport blockgChanubdet al. 2012. No points are awarded for partial arm movement or movement

of the arm against gravitylt has been recommended that the BBT, therefore, might be most
appropriate for individuals with mild to moderate hemiparesis and moderate weaki@smubol et al.

2012.

The BBT is noisy to administer and could be distracting to other patients in a bus{Miitliowetz et
al. 1985.
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Summaryc Box and Block Test

Interpretability: Agestratified norms have been established on various populations including healthy
elderly individuals.

Acceptability:The test is brief at approximately 5 minutes, including instruction anetgsetrials, and
represents little patient burden.

Feasibility: The BBT is easy to administer and does not require highly specialized training. Little
equipment is required. There is a cost associated with purchase of the test.

Table 21.31 BBT Evaluation Summary

Reliability Validity Responsiveness
Rigor Results Rigpr Results Rigor Results Floor/ceiling
++ +++ (TR) ++ +++ ++ ++ n/a
+++ (10)

NOTE +++=Excellent; ++=Adequate; +=Poor; n/a = insufficient information; TR=Tess{ €= internal consistency; |0 = Interobserver; varied (re. floor/c
effects; mied results)

21.3.5 ChedokéMcMaster Stroke Assessment Scale (CMSA)

The Chedok#lcMaster Stroke Assessment Scale (CMSA) 4gaatassessment consisting of a physical
impairment inventory and a disability inventorifhe impairment inventory is intendeto classify
patients according to stage of motor recovery while the disability inventory assesses change in physical
function (Gowland et al. 1993

¢tKS &A0FftSQa AYLIANNSY(G AYy@Syild2NR KIa ¢ RAYSYy&arzy:
hand mwoements, leg mvements, and foot movementsEach dimension (with the exception of
WaK2dzZ RSN LI Ay Q 6K2aS NI R\ (a GIOFS SA 20 20yNBljadzR 0/ RM &/ 3
stages of motor recovery (where 1=flaccid paralysis & 7= normad)mEximum total score for physical

impairment is 42. The disability inventory consists of a gross motor index (10 items) and a walking index

(5 items).With the exception of a-Ininute walking test, items are scored according to the sarpeirit

scale usedin the Functional Independence Test (FIM) where 1 represents total assistance and 7
represents total independencélhe walking test item receives a score of either 0 oOgerall, the

disability inventory has a maximum score of 100: 70 from the grosemiedex, 30 from the walking
index.Assessments are completed by direct observations.

Instructions on administration, scoring and interpretation are required to perform the C{@8#land
1995. In addition to the manual, administration of the test requires a mat or bed and a dhéakes
approximately 1 hour to completCole & Basmajian 199Roole & Whitney 2001

Advantages

The Chedoké/cMaster Stroke Assessment was designed for usmmunction with the FIM and uses
the same rating method for its disability inventoiiyhis may provide improved interpretability by using a
consistent concept of independence, while improving sensitivity to small physical ch@gekand et
al. 1993. In areview of motor functiorassessments, Poole and Whitmrayncluded that, by comparison,
the CMSA is comprehensive and has been well studied for reliability and véiditye & Whitney
2001).
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Limitations

One must order the manual in order to administer the CMBHe relative complexity and length of
administration may make the CMSA less useful for application in a clinical practice ¢etivlg &
Whitney 200).

The upper extremity tasks included on the test are not functional and, except for items related to
transfer and gait, the CMSA is primarily a measure of motor impairniers. recommended that
measures of motor impairment be accompanied bshaasure of functional disability such as the Bl or
FIM (Poole & Whitney 2001 The analysis of Valach et §003 would seem to support this
recommendation.Regression analysis revealed that although as few as 3 items of the CMSA disability
index could beused to predict Bl scores, there was still a large portion of unexplained variemce.
addition, the Biderived factors of eating/drinking and bowel/bladder incontinence were shown to add
information not covered by the ChedolkdcMaster assessmeifyalach et al. 2003

Summary¢ Chedoke McMaster Stroke Assessment

Interpretability: The use of Brunnstrom staging and FIM scoring increase interpretability and facilitate
comparisons across groups of stoke patients. However, the assessment might best be regarded as a
measure of motor impairmenfPoole & Whitney 200Valach et al. 2003

AcceptabilityThe CMSA is a long test. It is not suited to proxy use.

Feasibility:Requres little equipment but is fairly lengthy and complex to administer. It has been tested

for use in longitudinal assessment.

Table 21.32 CMSA Evaluation Summary

Reliability Validity Responsiveness
Rigor Results Rigor Results Rigor Results Floor/ceilirg
+ +++ (TR) + +++ + +++ n/a
+++ (10)
+++ (IC)

NOTE +++=Excellent; ++=Adequate; +=Poor; n/a = insufficient information; TR=fBss{ I€= internal consistency; |0 = Interobserver; varied
(re. floor/ceiling effects; mixed results)

21.3.6 Chedoke An and Hand Activity Inventory (CAHAI)

The Chedoke Arm and Hand Activity Inventory (CAHAI) is a relatively new measure for assessing
functional upperflimb recovery in stroke survivor§he measure was developed by Barreca ef24l04)

to providea valid, clinically relevant means of assessment for the recovering pareticTimab5 main
objectives of the test are: 1) to discriminate between different categories of upper limb dysfunction; 2)

to predict anticipated functional recovery in the paetipper limb; 3) to quantify the amount of change

in upper limb function; 4) to determine the importance of that change to stroke survivors; and 5) to
serve as a guide to treatmeri¥loreover, the CAHAI was developed as a complimentary measure to the
Chedole-McMaster Stroke Assessment (CMSA), a-e&hblished stroke measure that classifies arm

and hand impairment into 7 stages.

Test items consist of 13 reliflie functional tasks intended to reflect: 1) the domains deemed important
by survivors of stroke?) bilateral activities; 3) negender specific items; 4) the full range of normative
movements, pinches, and grasps; and 5) the various stages of motor recovesstipast All 13 items
are scored using afoint quantitative scaleTotal scores are ohtned by summing the item scores and
thus can range from 13 to 9Higher scores indicate greater ability.
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The test takes 25 minutes to administer and requires easily obtained, transportable, and inexpensive
materials.Training is recommended for admitretion (Barreca et al. 2005

Advantages

A major advantage of the CAHAI is its ecological valitlitgrking closely with stroke survivors, test
items/skills werespecifically selected to be meaningful and relevant to a stroke populaBemg
ecologically valid is important because it ensures tha test highlights tasks that should be given
special attention during treatment and thus helpsindorm the rehablitation process.

The CAHAI is a wabnstructed test that was designed to be compatible with World Health
Organization (WHO) guidelines as well as the CMSA. The WHO disability domain for a client specific
model describes specific criteria that are relevao disability. These include personal care, dressing,
feeding, mobility, communication and recreatidqBarreca et al. 2004 Items for the CAHAI were
purposefully generated to meet these criteria. In terms the CMSA, the compatibility of th&lG&AH
advantageous because it means that researchers and clinicians have the option of utilizing the CAHAI as
part of a comprehensive assessment package that targets general motor and functional recovery post
stroke.

The CAHAI covers a wide range of fiord not assessed by other measures of parefiper limb
dysfunction.These include normative uppéimb movements of manipulation, reach and grasp, non
genderspecific tasks, degree of motor recovery, and bilateral tdBlesreca et al. 2004 Additionally,

the test was designed to be applicable across different settings and may be used in the hospital, at
home, or in an outpatient unit.

Psychometrically, the CAHAI has demonstrated strong validity and religlidbtyeca et al. 20Q5
Barreca et al. 20Q@8arreca et al. 2006In addition, the CARI has demonstrated responsiveness to
change over time and a value for minimal detdde change has been reporte@hree shortened
versions of the CAHAI were created foonm efficient data collectionEvaluations of the CAHA]
CAHAB and the CAHAT 9, 8 and 7 items, respectively) have demonstrated measurement
characteristics comparable to the parent scale while reducing the time required for administration
(Barreca et al. 2006Barreca et al. 2006 A reliable and valid German translationaigailable for the
CAHAI7-8-9 (Schuster et al. 2030

Limitations.

While the CAHAI appears to be a promising measure of dpperfunction, there has been relatively
little third-party evaluation of the®@ f SQ& Y S| & dzNJBurtkeyréseakdhiB redbited. A S & ©

Summaryg Chedoke Arm and Hand Activity Inventory

Interpretability: The CAHAI is designed to measure recovering ulipédrfunction in stroke survivors. At

this point, no norms are available for scoring.

Acceptability:The test takes a moderate amount of time to administer at 25 minutes. However, during
piloting, there were no complaints amongst stroke patients with respect to fatigue (Barreca et al. 2004).
As well, three shortened versions of the test have been created for quicker administration.
Feasibility:The test requires easily obtained, transpori@aband inexpensive materials. It was designed

to be flexible in terms location of administration and may be utilized across different settings (e.g.,
hospital, home, outpatient unit). Specialized training is recommended for administr@@mmeca et al.
2005.

Table 21.33; CAHAI Evaluation Summary
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Reliability Validity Responsiveness

Rigor Results Rigor Results Rigor Results Floor/ceiling
+ +++ (TR) + +++ + ++ n/a
++(IC)

NOTE +++=Excellent; ++=Adequate; +=Poor; n/a = insufficient information; TR={Bsst I€= internal consistency; IO = Interobserver;

21.3.7 Clinical Outcome Variables (COVS)

The Clinical Outcomes Variables scale (COVS) was publishedtool designed to be used by
physiotherapists in the assessment of functional mobility status in order to identify treatment goals and
initiate treatment protocols(Eng et al. 2002Hajek et al. 1997Seaby & Torrance 1989The 13items
comprising the COVS were selected in such as way as to be represeotaiiteomes associated with

a regular physiotherapy caseload within the general rehabilitation populdkorch et al. 2002Seaby &
Torrance 198P The concept of environmental barriers and the ability to negotiate within the
environment is incorporated into the test iten{Seaby & Torrance 1989which include assessment of
transfer abilities to andrbm bed and from the floor as well as wheelchair gkiw Choyet al. 2002.

Each item or functional task has its owap@int rating scale based on the Patient Evaluation Conference
System (PEC8)arvey & Jellinek 198vith 1 representing the worst possible outcome and 7 the best
possible outcome (i.¢he highest amount of functionjtems can be considered individually or summed
to provide a composite score ranging from d91. Items can also be summed in various combinations
to provide assessments of ambulation (4 items), mobility in bed (2 item)sfers (2 items) and arm
function (2 items)Seaby & Torrance 1989

The COVS is usually administered by a trained physiotherapist and may be completed as part of a
routine physical therapy assessment. A full assessment takes approximatety 455 minutes to
complete. One aa purchase the test directly from the Institute for Rehabilitation Research and
Development at ww.rehab.on.ca/irrd/covs Written training guidelines, a training video, database
software and detailed rating guides are also availéBlech et al. 202).

Advantages

The COVS provides detail in areas of mobility not assessed by global functional assessments such as the
FIM (Low Choy et al. 200R. 2002. It monitors motor tasks retrained by physiotherapists and includes

both the use of assistive devices and the ability toatiege environmental barriersOverall, it has
demonstrated good reliability as wells strong construct angbredictive validity. Examinations of
longitudinal validity have demonstrated that the COVS is sensitive to change oveThm&€OVS was
designed to be performed as part of a routine physiotherapy assessment which may offsetenéal

for increased patient burden associated with its lenfitiijoregts 1995

Limitations

Administration of the COVS requires a fairly lengthy list of equipment (stopwatch, plastic mug, penny &
slotted can or pincushion and straight pins, an exercise mat, ramp with 82linch rise, and a-ihich
platform) anda substantial amount of timélhere is an ongoing need for further validation of the COVS,
which is relatively widely used.

Summaryg Clinical Outcome Variables Scale (COVS)

Interpretability: Items are all based on functional mobility tasks. Factor analysis has confiHagk et
al. 1997 that the scale is a unidimensional assessment making interpretation of scores relatively simple.
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In addition the scale incorporates the concepts of environmental barriers aaduie of assistive
devices.

Acceptability:The test, while quite lengthy on its own, can be incorporated into a routine physiotherapy
assessment, which may reduce the patient burden associated with a long assessment process.
FeasibilityThere is additinal cost associated with the purchase of the test itself and any supplementary
materials required. Physiotherapists should be trained prior to administration and/or scoring in order to
achieve the levels of reliability reported. Although the equipmentitidbng, many of the items (with

the exception of those required to simulate outdoor settings) are easily obtainable.

Table 21.34 COVS Evaluation Summary

Reliability Validity Responsiveness
Rigor Results Rigor Results Rigor Results Floor/ceiling
+ +++ (TR) ++ +++ ++ +++ ++
+++ (10)
++ (IC)

NOTE +++=Excellent; ++=Adequate; +=Poor; n/a = insufficient information; TR=Bssf l€= internal consistency; 10 = Interobsenestied
(re. floor/ceiling effects; mixed results)

21.3.8 Functional Ambualtion Categories (FAC)

The Functional Ambulation Categories (FAC) is a measure developed at Massachusetts General Hospital
to rate the ambulation ability of patients undergoing physical ther@iglden et al. 198/ This 6point

scale assesses ambulation status by deiaing how much human support the patient requires to walk,
regardless of whether or not they use a personal assistive dékicklen et al. 198 The FAC is an
extensively used outcome measure in the rehabilitation setting alongside conditions that have
detrimental efects on walking ability including hemiplegidesse et al. 1994olden et al. 1988Holden

et al. 1984, multiple sclerosigHolden et al. 1986Holden et al. 198), stroke(Brock et al. 2002Collen

et al. 1990 Cunhaet al. 2002 da Cunha et al. 20Q2.0rd et al. 2004Simondson et al. 20Q0%Btevenson

1999 and cerebral palsgSchindl et al. 2000Wade (1992 suggests that the bestse of the FAC is not

for the measurement of actual disability but for measuring progress in active rehabilitation.

To use the FAC, an assessor (usually a physiotherapist) asks the subject various questions and briefly
observes their walking ability torgvide a rating from 0 to §Collen et al. 19901f the subject scores 0

they are a norfunctional ambulator (cannot walk); a score of 1, 2, or 3 denotes a dependent ambulator
who requires assistance from another person in the form of: continuous alasuntact (1), continuous

or intermittent manual contact (2), or verbal supervision/guarding (3); a score of 4 or 5 describes an
independent ambulator who can walk freely on: level surfaces only (éngrsurface (5 = maximum
score)(Holden et al. 1984

The FAC i®adily availabléHolden et al. 1986Holden et al. 1984Wade 1992 There is no equipment
required for the administration of this scale and the classification is explained in thorough detail
especially if using the description provided by Holden {1886 1984).

Advantages

The FAC is a simple scale to administer and requires no special training or equ{Qoken et al.
1990. This scale has been showo be a discriminatory measure among individuals with hidgeeel
mobility function(Lord et al. 2004
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Limitations

The FAC may lack responsiveness, especially if using it to distinguish between groups at lower levels of
functioning(Collen et al. 1990 ord et al. 200¥and large ceiling effects have been reportelbwever, a

study (Mehrholz et al. 200yhasreported moderate to large effect sizes when the FAC was used to
evaluate change in ambulation ovepariod of 6 monthsGiven that this study included only individuals

who were norambulatory at baseline, responsiveness could be somewhat-estimated. Future
research is required to determine whether the assessment tool is equally responsive in-higher
functioning individuals.

Summaryq Functional Ambulation Categories

Interpretability: FAC scores should be interpreted with caution given the reduced responsiveness among
individuals with lower levels of function and the Iarge reported ceiling effectsdiated with its use. A
NFGAy3 2y (G4KS C!/ &akK2dzZ R 6S 0O2yailNYzSR(Cdlenetlal. RS a ONJ
1990.

Acceptability:Administration of the FAC is simple, requiring only brief questioning and observation,
thereby creting little patient burden.

Feasibility:The FAC is quick and easy to use and the scale can be obtained at no cost. Also, there is no
equipment that needs to accompany administration of the scale, which makes it a virtually free
assessment tool. No forrh&aining is required to administer the FAC but the user

should be familiar with the scale prior to its use.

Table 21.35 Functional Ambulation Categories Evaluation Summary

Reliability Validity Responsiveness
Rigor Results Rigor Results Rigor Results Floor/ceiling
+ +(TR) ++ +++ + +++ +
+++ (10)

NOTE +++=Excellent; ++=Adequate; +=Poor; n/a = insufficient information; TR=Tesg{ €= internal consistency; |0 = Interobservaried (re. floor/ceilinc
effects; mixed results)

21.3.9 Functioal Independence Measure (FIM)

Developed in 1987, in part as a response to criticism of the Barthel Index, the FIM was intended to
address issues of sensitivity and comprehensiveness as well as provide a uniform measurement system
for disability for use irthe medical remuneration system in the United Sta{®cDowell & Newell

1996). Rather than independence or dependence, the FIM assesses physical and cognitiveydisabilit
terms of burden of careg that is, the FIM score is intended to represent the burden of caring for that
individual.

The FIM is a composite measure consisting of 18 items assessing 6 areas of functtamgssifhincter
control, mobility, locomotin, communication and social cognitiod)hese fall into 2 basic domains;
physical (13 items) and cognitive (5 item&he 13 physical items are based on those found on the
Barthel Index, while the cognitive items are intended to assess social interaptmriem-solving and
memory. The physical items are collectively referred to as the m&idd while the remaining 5 items
are referred to as the cognitivelM.

Each item is scored on apoint Likert scale indicative of the amount of assistance requioepetrform
each item (1=total assistance, 7 = total independendedimple summed score of 18126 is obtained
where 18 represents complete dependence/total assistance and 126 represents complete
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independenceSubscale scores for the physical and cogaittemains may also be used and may yield
more useful information than combining them into a single FIM s@oreacre et al. 1994

Administration of the FIM requires training and certification. The most common approach to
adminigration is direct observationThe FIM takes approximately 30 mites to administer and score.

The developers of the FIM further recommend that the rating be derived by consensus opinion of a
multi-disciplinary team after a period of observation.

Advantages

The Functional Independence Mzaae has been found to be as effective as such lengthy measures as
the Sickness Impact Profile (SIP) in predicting burden of care following stroke and therefore, just as
useful in determining the amount of physical assistance a person might need at htbowarfg a stroke.

To its advantage, the FIM is far less lengthy and represents a smaller burden to the patient than the SIP,
which requires the subject to complete the lengthy queshaire(Granger et al. 1993

In clinical assessment, the greater number of items and wider choice of responses per item may yield
more detailed information on an individual basis than assessments with fewer items and response
options(Hobart et al. 200L Minimal clinically important differences (MCID) have been identified for the
FIM when used within a stroke populatigBeninato et al. 2006 Based upon ratings of clinical change
made by physicians shortly following discharge from stroke reletinlh, Beninato et al.(2006
determined that 22, 17 and 3 were the change scores for the total FIM, motor FIM and cognitive FIM,
respectively, which best separated those patients who had denmatest clinically important change

from those who had not.

Limitations

The reliability of the FIM is dependent upon the individual conducting the assessiirairting and
education in administration of the test is a prequisite for good levels of intamater reliability
(Cavanagh et al. 200Q_ength of time and amount of training required to arrive at a consensus score, as
recommended by the developers of the FIM, may have significant implications for the practical
application of the FIM in clinical practice.

The use of a single summed raw score may be misleading as it gives the appearance of a continuous
scale.Steps between scores, however, are not equal in terms of level of difficulty and cannot provide
more than ordinal level informatioflLinacre et al. 1994 Kidd ¢ al. (1995 suggested that one use the
summed scores as though on areirval level scale while the individual items remain ordikidwever,

based on Rasebased analyses of the FIM scale, the meftivl alone appears to be a unidimensional
assessment that fulfills model expectations, without deletion of itémmdgren & Tennant 201

In an evaluation of responsiveness, FIM, motor FIM and the Blalidieund to have similar effect sizes.

The totatFIM was reported to exhibit no ceiling effeete’™> | & O2 Y LI NBRan de2PuiteK S . L Q&
et al. 1999. This would suggest that the FIM might have no real advantage in terms of responsiveness to
change depite having more items and a more precise scoring range for each item.

Identification of MCID for the FIM may increase the interpretability of FIM scores and FIM change
scores; however, it should be noted that the external criterion around which thegees were
developed were retrospective physician ratings of chaigdient, caregiver or family assessments were
not included in the ratings of important change. addition, retrospective ratings could be subject to
recall biasThe authors also demotrated that the MCID was influenced by the FIM scores at admission
such that patients with lower admission FIM required greater change scores in order to demonstrated
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significant change and identification of patients with clinically important change becaone difficult
to identify accurately as FIM admission scores increased.

Summary¢ Functional Independence Measure

Interpretability: The FIM has been well studied for its validity and reliability. It is widely used and has
one scoring system increasinget opportunity for comparison. It is important to remember, when
interpreting FIM scores, that it is an ordinal not continuous level scale.

Acceptability:Modes of administration include interview. The FIM has also been studied for use by
proxy respondents

Feasibility:Training and education of persons to administer the FIM may represent significant cost. Use
of interview formats may make the FIM more feasible for longitudinal assessment.

Table 21.36 FIM Evaluation Summary

Reliability Validity Responsieness
Rigor Results Rigor Results Rigor Results Floor/ceiling
+++ +++ (TR) +++ ++ +++ ++ ++
+++ (10)
+++ (IC)

NOTE +++=Excellent; ++=Adequate; +=Poor; n/a = insufficient information; TR=Tesf €= internal consistency; IO = Interobservergddrie. floor/ceiling
effects; mixed results)

21.3.9.1 Barthel Index vs. the Functional Independence Measure

The Functional Independence Measure (FIM) was developed, in part, to create a means of assessment
that would be less restrictive and more ressive to clinically significant change than the Barthel Index.
Therefore, direct comparisons of the two have arisen on a number of occasions.

Both scales have undergone extensive scrutiny in terms of reliability and vdtigitgenerally accepted

that both are strongly reliable and valid measures of functional disability in stroke populations (see
descriptions of the indidiual measures). Hobart et dR001) suggest that, in terms of reliability, there
appears to be no particular advantage to choosing one scale over the &inaitarly, they find that the

Bl and the motolcCL a 0 G KS h@sical Qubscale otemt) have comparable convergent and
discriminant construct validityOverall, they appear to be psychometrically similar measures of motor
disability(GosmarHedstrom 2000Mao et al. 2002

Kidd et al(1995 suggest that the inclusion of items related to communication and cognition as well as
the ranking of 7 levels of severity for each item make the FIM more sensitive and indisiever, the
contribution of the cognitive subscale to the scale as a whole is questionable as it has been shown to
have less reliability and responsiveness than either the motor FIM or the tota(@ihbacher et al.

1996 van der Putten et al. 1999GosmanHedstrom and Svenssd000 suggest that although the

FIM is more inclusive than the BI, it does not appear to be more discriminative of change within the
individual in a clinical setting when assessed at the level of the scale items.

Responsiveness, or the ability of amstrument to detect clinically significant change over time, is
identified as an important criterion to assess in the selection of an outcome meaRueeBI has often
been criticized for the limited range of disability within which it is able to detkahge as evidenced by
significant ceiling effectdn studies focusing on the responsiveness of the 2 scales, little to no difference
is found in comparisons of the BI, the mofeiM and the total FIM when used within a population of
stroke patients(Hobart & Thompson 20QHsueh et al. 200Z/an der Ptien et al. 1999 Wallace et al.
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2002. In a study of MS and stroke patients (that did not include any severely disabled individuals), van
der Putten et al(1999 reported a 7% ceiling effect for the BI, vehihe total FIM showed no ceiling
effect at all (1% for moteFIM) Hsueh et al(2002reported a substantially larger floor effect for
admission Bl sces than for admission motor FIM scores (18.2% vs 5.8%) in a similar diagnostic
population, which did include more severely disabled patients

In spite of this perceived limitation to the spectrum of detectable change with the BI, both studies
(Hsueh et al. 2002van der Putten et al. 1999eported significant and comparable change scores for
both outcome measures. Wallace et dR002 found that the Bl & motor FIM exhibited similar
responsiveness to e@mge in a population comprised of individuals recovering from strékeWallace et

al. (2002 point out, their study ¢ like the others cited here; focus on the responsiveness of the
measures to improvement that is, to unidirectional change onlyhe ability of the measures to assess
decline as well as improvement is not addressed.

Given the demonstratedimilarity between these 2 measures, choosing which to use will be dictated by
the purpose for which the instrument is to be used and may focus on issues of appropriateness or
practicality rather than psychometric properties.

21.3.9.2CIHI- National Relabilitation Reporting System

The Canadian Institute for Health Information launched a project in 1999 in order to develop national
indicators and outcome reports for adult inpatient rehabilitation services. The purpose in creating the
reporting system wago collect & analyze data from adult rehabilitation facilities, provide support for
multiple levels of managerial decisiomaking, facilitate comparisons between regions and support
related research and analysis.

The National Rehabilitation Reportings®&m data elements include the Functional Independence
Measure (FIM) as well as 12 CIHI items developed to contribute to the cognitive domain of ti&IM.
CIHI pilot project reports the data set as having strong reliability and validity as well aséesitveto
change in functional statu§he database of the NRS contains data collected at the time of admission
and discharge from participating adult, inpatient, rehabilitation facilities from across Ca@adantly,

the MOHLTC mandates the partigfjpn of all facilities having designated adult, inpatient rehabilitation
beds.

ResourceCanadian Institute for Health Informatio®nline at:.www.cihi.ca

21.3.10.1Frenchay Activities Index (FAI)

The Frenchay Activities Index (FAI) is a measure of instrumagttaities of daily living (IADL) for use

with patients recovering from strokélhe Index provides an assessment of a broad range of activities
associated with everyday lif@.he items included on the FAI move beyond the scope of ADL scales,
which tend tofocus on issues related to s&lare and mobility(Holbrook & Skilbeck 1983It was

intended to give anore2 0 2S OUA BS YSI &dz2NS 2F I OQldzrf | OGAGAGASA
(Wade et al. 198p

The FAI contains 15 items or activities that can be separated into 3 factors; domestic chores,
leisure/work and outdor activities.The frequency with which each item or activity is undertaken over
the past 3 or 6 months (depending on the nature of the activity) is assigned a score ofnhere a

score of 1 is indicative of the lowest level of activitiie scale prddes a summed score from £5%0. A
modified 03 scoring system introduced by Wade et(&B85) yields a score of § 45. More recently, Lin
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et al. (2012 have also suggested a modifiee30scoring system to reduce the observed redundancy
(disordered thresholds) found with the originalpéint scale Administered in an interview format (with
2NJ oAGK2dzi ( K SthelBAl (iakeS yipproxdmatdiy Symirfutésitamplete (Segal & Schall
1994 Wade et al. 198p

The FAl was deILISR Ay GKS wmpynQad ¢KSNBE KIFa 0SS ONR
modified inorder to better represent IADL of the2dentury (Wendel et al. 2018 A nodified

(extended) Swedish version of the FAI has been credi®@dndel et al. 201Bto better

represent current ouof-home activities and modes of transportatio This extended version

of the FAI also includes the addition of three new response scales for each FAI item assessing

the frequency changes, seffported cause for change, and satisfaction with activity
performance, and improves the descriptive and leragive information collected using the FAI.

High interrateer agreement has been reported for the extended FAI but additional testing is
required particuallry in other contex®endel et al. 2018

Advantages

The brevity and simplicity of the FAI make it easy to use in a clinical sgttade 1992 TheFAI seems

to be suitable for use with proxy respondents so is inclusive of cognitively impaired stroke sufiMieors.
scale is based on behaur. Its emphasis on frequency rather than quality of activity may reduce
elements of subjectivity, which undermine the reliability of proxy assessii$agal & Schall 1994

It has been suggested that domestic, lifdstyleisure and social activities should be included in
assessments of the consequences of str¢®eeen et al. 1999 Pedersen et al1997) demonstrated

that the FAI provides different information about ADL function than that obtained on the Bl and may
represent the next steps along the ADL contimuin terms of item difficulty A more comprehensive
ADL assessment may be obtained byngboth assessment tools.

Limitations

In chronic stroke patients the smallest real difference (SRD; the smallest change that indicates real
improvement or deterioration for an individual), appears to be quite large (a 6.7 change doomt)al.

2012. It is cautioned that individuals using the FAI keep this SRD value in mind when detecting real
change in individual patienttu et al. 2012

The original FAIl is reported to be multidimensional, consisting of three factors: domestic chores,
leisure/work, and outdoor activities. Most research indicates the FAIl to be nmoéiitbional but
construct validation studies have produced varying results regarding factor structure (ranging from 2 to
4 factors). Recent dimensionality of the FAI suggests that the items can be divided into two factors
(domestic chores and work/leisurepr stroke patients with mild to moderate upper extremity
impairment(Lin et al. 201p

The original authors warned that gender may have some influence on é#ksthey recommended

male and female scores be considered separatelglbrook & Skilbeck 1983Sveen etal. (1999

reported that men had significantly higher scores in outdoor activities while there was a trend toward

women having higher domestiactivity scores, perhaps based on conventional, gebdeed activity
patterns.Similarly, Han et a(2006) in a study of Japanese elderly, demonstrated lower performance by
YIEfS&a 2y AGSYa O2NNBALRYRAYBHSHNEZ2 NRR2YCGEI2Y O&2NFP & :
items. Wade et al(1985 did not find the same gender bias, but did note different patterns of activity

and prevalence of male versimmale activity on some item3.hese patternghanged folbbwing stroke.

21. Outcome Measures in Stroke Rehabilitation pg.60of 144
www.ebrsr.com


http://www.ebrsr.com/

Within the overall score, however, there may be a balance of gender domir{Appelros 2007Wade

et al. 1985. Appelros(2007) also reported no difference between male and female respondents for
total FAI scores, although, there were significant betwgender differences noted on individual items
similar to those noted previously

Other factors in addition to gender may influence FAI scores. Age may significantly impact FAI scores,

such that younger age is associated with better scéigpelros 2007Han et al. 2006 Appelrog2007)

reported that, on regression analysis, age was significantly associated with FAI scores one year post
stroke such that each year increase in age was associated with a decrease on the FAI of 0.3/ points.

et al. (2011 suggested that the activities represented on the FAI are of limited scope and are not
ySOSaalNRfe 2F AYLRNIIYyOS G2 (GKS NBALRYRSYyGd LGSY
less relevant to the lder, often retired, individuals who have experienced stroke. Significant differential

item functioning for two tasks haalsobeen found in relation to time since stroke. Chronic patients (

12 months) were more involved in hobby/sport and car/bus trametontrast to norchronic patients

(onset < 12 monthgLin et al. 2012

Despite good overall reliability, considerable variability in strength of agreemenheatlevel of
individual scale item scores has been reported both for test retest and-aftserver reliabilitGreen &

Young 200;1Piercy et al. 2000Nade et al. 198p This may be due, in part, to the lack of specific criteria

or guidelines for scoring items and reliance upon the discretion or interpogtatif the individual
administering the tes{Piercy et al. 2000Post & de Witte 2008 In contrast to othemeasures of ADL

and IADL (Bl and Nottingham Extended ADL Scale), a floor effect has been found with the FAI, where a
significantly large number of pateints (19%) score the minimum O \(Slasker et al. 2012

While the FAI has been assessed for use by proxy with good overall results, there is less agreement
between proxy and patient assessments at the item lg¥eloth et al. 2003Wyller et al. 199§ In
addition, there are a number of reported biases that should be kept in mind when considering the use
FAI score obtained via proxyin astudy by Tooth et al(2003 it was reported that patients teted to

score themselves as performing activities more frequently than proxy respondents especially in meal
preparation, heavy housework, social outings, driving and home maintenémeeldition, male proxy
respondents and respondents who were friends @atives (rather than spouses) tended to give higher
ratings, particularly in the area of domestic activit{g®oth et al. 2008 This response pattern may be
explained by the reduced amount of exposure to patient activities on the part of a friend and/or by
traditional gender differences in activity patter(iBooth et al. 2003Wade et al. 198p

Summaryg Frenchay Activities Index

Interpretability: The lack of standard guidelines for administration asliance on the interpretation of

the individual administrator reduces interpretability and comparison across studies.

Acceptability:Short, simple and encourages participation of significant others or family members. It is
suited to use with proxy respaents.

Feasibility:Simple to administer and requires no training or special equipment. It has been used for
longitudinal assessment.

Table 21.37 FAI Evaluation Summary

Reliability Validity Responsiveness
Rigor Results Rigor Results Rigor Results Floor/ceiling
+4++ ++ (TR) +++ +++ + ++ ++
++ (10)
+++(IC)
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NOTE +++=Excellent; ++=Adequate; +=Poor; n/a = insufficient information; TR=fBsst I€= internal consistency; |0 = Interobserver; varied
(re. floor/ceiling effects; mixed results)

21.3.11Modified Rankin Handicap Scale (MRS)

Originally developed in 1957, the Rankin scale is a global outcomes rating scale for patiestsogest
(Rankin 195Y The scale assigned a subjective grade from5lbased on levebf independence with
reference to prestroke activities rather than on observed performance of specific td&kseferring to
pre-stroke levels of independence, previously existing limitations are taken into account and discounted
in the final rating.

An original Rankin score of 1 indicated no significant disability and 5 thesmeasre level of disability.

van Swieten et al(1988 expandedhe ranking system to include 0; no symptoms (see bel@nijicism

that the Rankin scale focused on disability rather than handicap lead to suggestions that the scale be
FAdZNIKSNJ Y2RAFASR o0& AYUNRRdAzZOAYy3 OKI gASayR2NBKSI G.
GRAAIFOATAGRE GAGK aKFYRAOFLE® ¢KS O2y@SyldAazylf Y
guided interview process.

Table 21.38 Modified Rankin Handicap Scale

Rankin Description
Grade
0 No symptoms
1 No significant disahtly despite symptoms; able to carry out all usual duties and activities
2 Slight disability: unable to carry out all previous activities but able to look after own affairs without assists
3 Moderate disability: requiring some help, but able to walitheut assistance
4 Moderately severe disability: unable to walk without assistance, and unable to attend to own bodily

without assistance.
5 Severe disability: bedridden, incontinent, and requiring constant nursing care and attention.
(ref: vanSwieten et al. 1988)

Advantages

The Modified Rankin Scale is an extremely simple, time efficient measure witistudgittd reliability

used to categorize level of functional outcome. As such, it is feasible for use large centers or in large
trials (de Haan et al. 1993Wade 1992 De Haan et al(1993 suggest that scale scores may lend
themselves tadichotomization (638 = mild to moderate disability &8 = severe disability) for purposes

of comparison in evaluating the effectiveness of an intervention.

Methods have been evaluated for administration of the mRS via telephone interview. Janssen et al.
(2010 reported significant agreement between the results of telephone and-fadace administration

(ky=0.71).

Limitations

The subjective nature of the score and latlclear criteria by which to assign grades may dirhitie
reliability of the scalelt is suggested that using Bl scores to generate Rankin grades could improve
reliability (Wolfe et al. 1991 The categories within the seahave been criticized as being broad and
poorly defined, left open to the interptation of the individual rate(Wilson et al. 200R In addition,
GKS dzaS 2F (KS &S dpfobléngaficiitfer? drito indidatioh asitd- whein®rethis inight
include the assistance of assistive devices or environmental modifications or other compensatory
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techniques that may enable the stroke survivor to improve tleef@rmance of daily activitieNew &
Buchbinder 2006

The reported interrater reliability of the mRS is often somewhat low, particularly in studies with larger
sample sies (Quinn et al. 2009 A stuctured interview format for the administration of the Modified
Rankin Scale is available. Use of the structured interview has been associated with significant
improvements in interobserver reliabiliBanks & Marotta 200AVilson et al. 2002Wilson et al. 2006

In addition, a recent guided interview andcacpanying questionnaire in Japanese has been published
(Shinohara et al. 2006Quinn et al.(2007) describe the development of a training and cecifiion
package for the MRSBased on certification assessment data, use of this standardized training
procedure is associated with improved interobserver reliability, particularly among those raters who
have passe their certification attemptgQuinn et al. 2008 Most recently, Saver et al. describéte
development of the Rankin Focused Assessment (REAYhat may be used to derive mRS grade
(Saver et al. 2000 The tool provides specific, operationalized criteria to distinguish between grade
levels and allows the rater to indicate which functional difficulties wesed in assigned a given score
(Saver et al. 2000As for other standardized assessment tools, use of the RFA was associated with
improved interobserver reliability.

Although the scale might be suitable for dichotomized groupingsetlis no standardized or consistent
point at which this is donéNew & Buchbinder 20Q6ulter et al. 199Psuggesting a lack of consensus
regarding favourable vs. poor outcome in terms of Rankin score.

The use of dichotomization to classify global outcome may be associated with a loss of information with
regard to benefits derived anrehabilitation interventio. Lai and Dunca(2001) reported that 62% of
patients included in their study experienced recovery represented by a shift of one or more Rankin
grades in the first 3 months following strokéthese shifts wee between grades 1 and 0 or between 4
and 5, for instance, no change would be reported using a dichotomized system of outcome where
favourable outcome was defined as MRS = 0, 1 and 2 and unfavourable&s NR4 or 5. Lai and
Duncan(2001) further demonstrated significant differences in physical and social functioning between
Rankin grades of 0/1, 2,3, and 4 (p<0.05) as well as differences in the Barthel Index scores for patients
with Rankin scores of 3, 4n@ 5 (p<0.05)These benefits, associated with a transition in Rankin grades,
would not be captured adequately by simple dichotomization of outcaitnis. suggested that transition

in Rankin grades might be more appropriate in the assessment of intermehéoefit (Lai & Duncan
2001).

Summaryg Rankin Handicap Scale

Interpretability: Very simple tool, useful for the categorization according to functional disability. It is
easily understood and lends itself dichotomization. However, there is no standardized point for this to

be done thereby limiting comparisons. Use of the structured interview may increase reliability.
Acceptability:Administration of the Rankin by structured interview takes approximatelynifhites. It

has not been assessed for use with proxy respondents.

FeasibilityThe MRS is time efficient and requires no special tools or training. Although it has been used
to compare the effectiveness of interventions, there is no agreed upon diche&dion point by which

to assess favorable vs. poor outcomes.

Table 21.39 MRS Evaluation Summary
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Reliability Validity Responsiveness

Rigor Results Rigor Results Rigor Results Floor/ceiling
++ +++ (TR) ++ +++ + + +
++ (10)

NOTE +++=Excellent; ++=Adexe; +=Poor; n/a = insufficient information; TR=Tegesg; IC= internal consistency; 10 = Interobserver; varied (re. floor/c
effects; mixed results)

21.3.12Motor Assessment Scale (MAS)

The Motor Assessment Scale (MAS) was developed tdderosalid and reliable means of assessing
everyday motor function following strokéCarr et al. 1985 The MAS is based on a taskented
approach to evaluation that assesses performance of functional tasks rather than isolated patterns of
movement(Malouin et al. 199%

The MAS is comprised of 8 items corresponding to 8 areas of motor function (supine to side lying, supine
to sitting over the edge of adal, balanced sitting, sitting to standing, walking, uppen function, hand
movementsand advanced hand activitieshlso included is a single item, general tonus, intended to
provide an estimation of muscle tone on the affected si@arr et al. 198p Each item, with the
exception of general tonus, is assessed usingpaifit hierarchy of functional criteriaPerformance of

each criterion is associated with a score ranging from 0 (most simple) to 6 (most cofgaexgt al.

1985 Malouin et al. 1994Poole & Whitney 19885abari et al. 2005Patients performeachtask 3 times

andthe bestof the threeperformancesisrecorded.

The general tone item is evaluated through observation and handling during the asseskrisestored
such that a score of 4 represents optimal function while scores greater or less than 4 iaetivedof
degrees of hypertonus and hypotonus, respectiv&arr et al 1985. Item scores, excluding general
tonus, may be summed to provide an overall score out of a possible 48 dialsuin et al. 199%

The scale is available from Carr et al. as are the criteria for grading each item and a list of general rules
and equipment forthe administration of the MAgCarr et al. 1986 While Carr et al(1985 suggestd

that administration of the MAS requires approximately 15 minutes, subsequent studies report
administration times ranginfrom 15 to 60 minutegMalouin et al. 1994Poole & Whitney 1988

Advantages

The MAS provides a brief armimple means by which to evaluate the performance of motor tasks
following stroke.General rules for administration are provided along wdtlist of required equipment.
Equipment required is commonly available in a variety of settings and includes a astbpv8
jellybeans, a rubber ball, a stool, comb, spoon, pen, teacupservand a table However,a short
instruction and practice period, including practice assessment on at least 6 paiemégommended
prior to usng the test in a formal settin@Carr et al. 198p

The MAS has been used as a tool to differientiaféeint groups of stroke patients. A Radudised
scoring approach for the upperlimb subscale of the MASMIBIS; includes three test items: (1) upper
arm function, (2) hand movements, and (3) advanced hand activities], as opposed to the conventional
summative score, can improve precision for discriminating between patient groups [patients who score
in the upper (fourth) or lower (first) quartile versus patients who score in the second or third (middle)
quartiles] at admission and dischar@i€han et al. 2013
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Limitations

wSLIR2NIia adzZa3sSad GKFG GKS AGSY aTmhsSsgddinglcriterialptyldazh ¢
by the authors gives no guidancegarding the testing of tone, where it should be tested or how to
score the item when tone varies between the arm, leg and tr(Rdole & Whitney 1988 This item is
often omitted from the scale and reports using the MAS or about the MAS may not inclidewen &
Anderson 1990Malouin et al. 1994

Iltems are assessed using apd@int hierarchy of performance of motor activitiefor each item,
successful completion of a highkevel criterion implies that the individual would be able to meet all
criteria corresponding to lower scores as wW@&abari et al. 2005While this might serve to reduce the
FY2dzy i 2F GAYS NBIAANBR FT2NJ FRYAYAAGNI GAZ2Y YR
can perform the same tasks), it is based on the assumption of an appropriate hierafcmgtodns.The
hierarchy of behavioural criteria has been examined for the items used to assess function in the upper
limbs (items 6, 7, & 8) but not for the remaining items of the MAS.

Poole and Whitney(1988 and Malouin et al(1994 both noted problems in the scoring hierarchy
associated with the advanced hand activities itdm.each case, it was reportetiat individuals who

could complete the most difficult task (holding a comb and combing hair at the back of head) were
unable to complete a lesser criterion (drawing tzontal lines). Sabari et 42005 used Rasch analysis

to examine the validity of the scoring hierarchies for the upper arm function, hand movements and
advanced hand activities item®f these three items, only the upper arm function item demoatstd

an appropriate hierarchy in terms of task difficultffor each of the other items, substantial
discrepancies in task order were identified as well as multiple tasks within each item of the same level of
difficulty. In addition, substantial floor effés were identified for all items and ceiling effects for the
upper arm function and hand movements iterf®abari et al. 2005The authors make suggestions for

the deletion and addition of criteria in order to improve the task hierarchy and allevisefloor and
ceiling effectsHowever, Miller et al. also used Rasch analysis to examine the UL subscales (MAS 6,7,8
upper arm, hand movements and advanced hand #ids) (Miller et al. 201(. Contrary to the results
reported by Sabari et a{2005 and Miller et al. (2010 found the test item hierarchy in the upper arm

and hand movements subscales to be valile authors did dewonstrate significant differential item
functioning associated with age for a single item (##adial deviation of the wrist) such that this task
was easier to perform for individuals under the age of 65. It is recommended that the use of the upper
limb items as a separate scale be approached with caution pending further investigation of the scoring
hierarchy within these subscal@dsueh & Hsieh 2002annin 200%

Summary¢ Motor Assessment Scale

Interpretability: Scores reflect a tasriented approach to assessment. Use of a task hierarchy within
items enhances interpretability; however, the validity ofetttask hierarchies used requires further
study.

Acceptability: The test is relatively simple and brief to administer. Assessment by proxy is not
appropriate as evaluation is performanbased.

Feasibility:The MAS is freely available in Carr et al. Aggeof instruction and practice assessment is
recommended prior to formal use in a clinical or research sett@ar et al. 198p While the list of
equipment required for administration is relatively long, items are commonly available.

Table 21.40 MAS Evaluation Summary

Reliability Validity Responsiveness
Rigor Resuls Rigor Results Rigor Results Floor/ceiling
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++ +++ (TR) +++ ++ + + +
+++(10)

NOTE +++=Excellent; ++=Adequate; +=Poor; n/a = insufficient information; TR=MBsst I€= internal consistency; |0 = Interobserver; varied
(re. floor/ceiling effects; med results)

21.3.13 Ninehole Peg Test (NHPT)

The Nine Hole Peg Test (NHPT) is a timed, quantitative measure of fine manual dexterity. It is also a
O2YLRYSyil 2F (GKS blriaAa2ylf adzZ GALX S {Of SNRPara {20A
The MFSC is a muttimensional quantitative measure that evaluates three dimensions (ambulation/leg
function, arm/hand function, and cognition) in multiple sclerosis. The NHPT was developed by Kellor et

al. (1971 and standardized by Mathiowetz et §1985. Mathiowetz et al(1985 also published clinical

norms for this instrument.

During this testhe patient is seated at a table with a container holding 9 pegs and a wood or plastic
block with 9 empty holes. While being timed, the patient is required to take the 9 pegs out of the
container, one at a time, and place them into the empty holes intloek as quickly as possible. Once

all of the holes are filled, the patient is required to remove each of the pegs, one at a time, and place
them back into the container as quickly as possible. Total time required to complete the task is
recorded. The tdsis run twice consecutively for the dominant hand and then twice consecutively for
the  nondominant hand  (Procedure from  Multiple  Sclerosis  Society @ Website,
http://www.nationalmssociety.org/MUCS 9hole.gsp

Test score is an average of the 4 trials. e trials for each hand are averaged and then converted to

the reciprocals of the mean times. These two reciprocals are then averaged. This score can be used
individually or as part of the MSFC composite score. Lower scores indicate better fine maneiatydex
Norms for the NHPT have been published for both genders, as well as hand dominance in adults
spanning 20 to 75+ years of a@elathiowetz et al. 1985 and for both genders as well as hand
dominance in children agetito 19(Poole 2005Smith & Hong 20Q0¢im 2003.

Admiristration time varies depending on the skill of the patient. However, the test typically takes 10
minutes or less. Training is required for administration and several commercial versions of the test are
available for purchase. Major companies marketingsthare Smith & Nephew Rehabilitation Division,
Sammons Preston, S&S Worldwide, and North Coast Medical.

Advantages

Psychometrically, the NHPT has demonstrated good reliability and validity in adult as well as paediatric
populations.Norms for age, gendegnd hand dominance have been established, allowing for clarity of
interpretation when testing for pathology in a clinical settirdpwever, original normgublished by
Mathiowetz et al.(1985 may not transfer directly to th more readilyused, commercial versions of the

test. Another advantage with the NHPT is its flexibility, as it may be used on its own or as a component
of the Multiple Sclerosis Functional Composkmally, the test is quick and easy to administer.

Limitations

The NHPT is susceptible to practice effed@nhen & Marino (2000 demonstrated improved
performance from test to retestThis effect tends to plateau after multgp administrations and
researchers have therefore suggested administering the test several times to arrive at an accurate
assessment of patient function.
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Although norms as well as standardized procedure for the NHPT have been published for some time
(Mathiowetz et al. 1985 numerous commercial versions, each with varying material and design,
compromised the use of these nornBavis et al. 1999 Because the commercial versions differ from
the original used by Mathiowetz et a{1985 the norms generated from that study do not transfer over
well. For example, Davis et #1999 compared performance speed on the version used by Matbiz

and colleagueso performance speed on the Smith and Nephew Rehabilitation Division veSivm.
sample of 32 patients between 21 and y@ars of age, the authors found significant differences in the
time it took to complete the different versions of the test and concluded that the norms established by
Mathiowetz et al.(1985 were not transferable to this weion of the NHPTAs it is likely that similar
results would be found with other commercial versions of the test, Davis 1999 warned that
extreme caution should be taken when interpreting original norms for the NHPT while using
commercially available versions of the te3te authorsalso stressed that research was needed to
develop norms consistent with commercially available versidttstunately, said norms have since
begun to surface for adults as well as childi@xford et al. 2003Poole 200% Further normative
research for the various commercial versions of the test would be useful.

In addition, the generalizability of publishedmmative values to the stroke population is questionable.
Many individuals who experience stroke are elderly but few people 75 years of age or older participated
in the normative studies for the NHRRellor et al. 1971Mathiowetz et al. 198b Nonetheless, all mean
values were greater than 20 seconds for healthy males age 60 and over, and greater thaari ser
healthy females age 60 and ové@viathiowetz et al. 198b Wade (1992 maintains that people with
normal function usually take 18 seconds to complete the task (if timing how long it takes to péace th
pegs only) and Heller et .987) also used this as their criteriaNd & y 2 NMévér,&miben using the

test within an elderly population, it has been suggested that a completion time af Z®seconds be
considered normal.

Summaryg Nine Hole Peg Test

Interpretability: The NHPT is a simple and commonly used quantitateasure of fine manual
dexterity. Normative data for adults and children on commercially available versions of the test exist;
however, few elderly individuals were included in normative samples. Norms published by Mathiowetz
et al. may not be transferablto various commercial versions of the t@tathiowetz et al. 198p
Acceptability:At approximately 10 minutes, administration is brief and should represent little patient
burden.

Feasibility:Administration is brief ad simple. Test materials are limited and easy to transport. Several
versions of the test are available commercially and training is required to administer the test.

Table 21.41 NHPT Evaluation Summary

Reliability Validity Responsiveness
Rigor Results Rigor Results Rigor Results Floor/ceiling
++ +++(TR) +++ +++ + + +
+++ (10)

NOTE +++=Excellent; ++=Adequate; +=Poor; n/a = insufficient information; TR=Tesg{ I€= internal consistency; |0 = Interobserver; varied (re. floor/c
effects; mied results)

21.3.14Rivermead Mobility Index (RMI)
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The Rivermead Mobility Index (RMI) is an extension of the Rivermead Motor Assessment Gross Function
Scalelt was intended as a short, simple way to provide a quantitative assessment of mobilitilijisab
F20dzaSR 2y TFdzyRIYSydl € aLsSoita 2F Y2oAfAatezr GKIG
environment(Collen et al. 199MWade 1992

The RMI is a hierarchical scale consisting of 15 items that progress in difficulty from item 1 through 15.
Fourteen items are questions about the performance of functional activities assessed-bgpsetfand

one activity is assessed by direct observatiéii. items generate a dichotomous yes/no responée.

GeSa¢ NBaLRyaS Aa 3IAGBSyYy I a02 NG5 @here amsboretokoSvouild2 G | £ 3
indicate complete inability to perform any of the fuimmal activities included in the assessment.

Assessment using the RMI takes approximately 2 minutes and requires no special equipment or
training (Collen etal. 1991 Forlander & Bohannon 1999t is usually administered by interview of the
patient and/or hisor her primary caregiveiHsueh et al. 2003

Advantages

The RMI is a short and simple assessment requiring no special equipmérgining and is easily
performed in a variety of setting&€ollen et al. 1991Forlander & Bohannon 199 Hsieh et al. 2000
Results of psychometric evaluation suggest that the RMI is a reliable instrument to assess and monitor
mobility performance over time.The absence of differential item functiong (DIF), according to age,

sex, or side of stroke lesion, allows for valid comparisons of RMI scores between subgroups of stroke
patients(Roorda et al. 2012

Level of performance is easily interpreted in a hierarchical (Guttman) scale such as thieaRdfits

with the same scores can accomplish the same things and changes in scores represent comparable
changes in abilityit has been suggested that this reisents a clear advantage over a summated index

in which identical scores may be obtained from various item combinations and do not necessarily reflect

the same level of performandgisieh et al. 2000 More recently, two independent steand-stop rules

have been formulated for the RMRoorda et al. 2012 offering improved interpretation and faster

scoring. The first stadndstop ruleoutyy S& (2 &aadF NI 6A0GK GKS SrFaiasaa
02 LISNF2N)Y o O02yaSoOdzia@S AGSYaé @ ydSkS (2SS G2ay0R NMHzsS G
RAFFAOMzZ G AGSY FYR aG2L) AF GKS LI GASyd Aa dzyl ot S

Limitations

Franchignoni et al2003 identified potential difficulties in the order of the first 3 scale items while
confirming that the RMI meets Guttman scaling criteridney reported that more patients could
perform the third task than either of the preceding 2 items. Given this, the authors siegigesution in
interpreting the RMI as a true hierarchical scale.

¢KS wal NBFtS800Ga 2vte GKS LI (A Nysuehiit dges not takeintd A G &
consideration increases in mobility achieved through environmental modificatibesuse of assistive
devices or with help from another pers¢@ollen et al. 1991

Summary¢ Rivermead Mobility Index

Interpretability: As a Gttman scale, level of performance as assessed by the RMI is easily understood
and compared.

AcceptabilityThere is little patient burden associated with administration of the RMI. It takes anly 3
minutes to administer and 14 of the 15 items can benpleted by selfeport with yes or no responses.
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While the assessment interview may include information provided by a primary caregiver, the use of
proxy respondents for the 14 settport items has not been assessed.

Feasibility:The RMI has been testddr use in longitudinal assessment. It is simple to administer and
requires no special equipment or training. It can be used in a variety of institutional and community
settings.

Table 21.4RMI Evaluation Summary

Reliability Validity Responsiveness
Rgor Results Rigor Results Rigor Results Floor/ceiling
+++ +++(TR) +++ +++ +++ +++ varied
+++(10)
+++ (IC)

NOTE: +++=Excellent; ++=Adequate; +=Poor; n/a = insufficient information; TRt&&stCe internal consistency; 10 = Interobsemnanipd
(re. floor/ceiling effects; mixed results)

21.3.15 Rivermead Motor Assessment (RMA)

The Rivermead Motor Assessment (RMA) was designed to assess the type and quality of movement
during the course of recovery from hemiplegia, with the assumption that strpétients follow a
consistent pattern of physical recovery following a str¢lki@coln & Leadbitter 19799

The Rivermead Motor Assessment (RMA) requires patients to complete a series of functional
movements in thee categoriesgross function, leg and trunk, and afirincoln & Leadbitter 197%9The

tool's items are ordered so that as the patient improves, they can successfully perform progressively
more items in the hierarch(Guttman scale)Tlhe RMA comprises 38 itenisach item is scored "1" if the
patient can perform the activity or "0" if they cannot. Three tries are allowed per item, and the test is
stopped after 3 items have been failed. The scores can range from Biitineo perform any of the
activities, to 38=patient can perform all of the activities. Depending on the patient's degree of motor
recovery, the RMA may take up to 40 minutes to compl&elln & Wade 199DThe RMA should be
administered by a trained physiotherapist.

Advantages

. @ dzaAaAy3a | alOFrftSR FraaSaavySyidzr GKS GAYS aLlsSyid
functioning(Lincoln & Leadlter 1979); that is, the higher the level of function, the less time required

for the assessmentn addition, patients with the same score will be able to perform the same activities.
While enhancing the interpretability of the scale, this assumptiorsifie made with caution as not all

of the sections of the RMA fulfill Guttman scaling critéiartais et al. 2009

QX

Given evidence that the gross function section can berselbrted (Sackley & Lincoln 199Ghe RMA
O2dzf R SNBSS & +y AYRAOFGAZ2Y 2F G(KS yactiiteS§ydQa LISN

Limitations

One of the most common criticisms of the RMA is that it can be time consuming to cor(gten et
al. 1990. Lincoln and Leadbitte(1979 reported that the RMA may take as long as 45 masuto
complete when assessing an ambulant patient with a recovering arm.

The validity of the RMA as a Guttman scale may be questionabteo studies of the RMA, Adams et
al. (1997 1997 reported that only the gross function scale met the criteria for scaling (CS) and
reproducibility (CR) among acute and nonacute patieltgo items included in the arm sectioreve
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not passed in scale order in both populations and the section failed to meet scaling criteria in the
nonacute population onlyProblems with the order of items and inadequate CS and CR values, especially
in the patient populations over 65 years of ag@ye also been reported for the leg and trunk section
when used in populations of acute and nonacute stroke pasieAdditional research haemonstrated

that although the leg and trunk and the arm section satisfied Guttman scaling requirements on Mokken
analysis, the gross function section did rturtas et al. 2009 In addition, for all 3 sections, the
ordering of items did not agree with the hierarchy as proposed originally by the scale a(Klotais et

al. 2009. It has been suggested that, perhaps, use of the Guttman technique may not be appropriate
and an alternative criteria developed to dit¢ a stop routine for assessmef@{dams et al. 199 Adams

et al. 1997 Kurtais et al. 2000

Summary-- Rivermead Motor Assessment

Interpretability: Scores are straightforward, based on ability vs. inability to perform scale items.
Interpretability is enhanced by the characteristics of a Guttman scale. Haweuch interpretations
should be treated with caution given the scaling problems inherent in the RMA. The following categories
for severity of hemiplegia have been proposgthdres et al. 19900 ¢ 9 = plegia, 1@; 15 = severe
paresis and 15+= mild paresis.

AcceptabilityThe test can béengthy, requiring up to 45 minutes to complete. While the gross function
section can be selieported (Collen et al. 1990the other two sections have not yet been assessed to
determine if seHreporting is reliable. Potential safety issues duringsgrfunction assessment may be
minimized by close supervision of a trained physiotherapist.

Feasibility Aside from the gross function section that is suitable forceffipletion, the rest of the RMA
needs to be completed by a physiotherapi€ollen ¢ al. 1990. The physiotherapist does not require
any training to administer the RMA, nor does the RMA require any specialized equipment.

Table 21.43 Evaluation Summary Rivermead Motor Assessment

Reliability Validity Responsiveness
Rigor Results Riga Results Rigor Results Floor/ceiling
+ ++ (TR) ++ ++ + ++ Possible floor
+(10) effect
+++ (IC)

NOTE: +++=Excellent; ++=Adequate; +=Poor; n/a = insufficient information; TR4&sst|@= internal consistency; |0 = Interobserver;

21.3.16 SiMinute Walk Test (6MWT)

The 6minute walk test (6BMWT) is a submaximal test of functional exercise capacity. A submaximal test
refers to one in which patients sglface their performance, and generally reach a steady state of oxygen
uptake and carbon diox&lproduction as opposed to achieving a maximal work [&idele 1995 As a
measure of exerciselcLJ- O théi 8VBVT @valuates the global and integrated responses of all the
systems involved during exercise, including the pulmonary and cardiovascular systems, systemic
circulation, peripheral circulation, blood, neuromuscular units, and muscle metato({american
Thoracic Society 2002The 6MWT evolved out of the 48inute walk test(McGavin et al. 1976and

was developed to provide a measure that was less time consuming and better tolerated by patients
(Butland et al. 198R As with other walking tests, the 6MWT has predominantly been used to assess
outcomes in individuals with cardiac and pulmonary diseases, particularly chronic obstructive pulmonary
disease (COPD). However, there is some titleeaaddressing the use of this test in stroke populations
(Dalgas et al. 201 Danielsson et al. 201 Eng et al. 2004lansbjer et al. 20Q0%-ulk et al. 2008Lam et

al. 2006 Liu et al. 2008Mehrholz et al. 200/Ng 2011 Ng & HuiChan 2005Perera et al. 2006Tang et

al. 2006 van Boemendaal et al. 2012
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During the test, participants are asked to cover as much distance as possible while walking on a hard,
level surface for a period of 6 minutes. While tAmerican Thoracic Society guidelin@902 for the

6MWT recommendusing a hallway 100 feet in length; some researchers prefer the use of continuous
(oval) tracks. Patients choose their own intensity of exercise and are allowed to stop and rest during the
test, at their own discretion. Performance on the 6MWT is measured by total distance walked in feet or
meters (6MWD) within the 6 minutes. Complimentary to distance, dyspnea, as measured by the
modified Borg dyspnea scale, oxygen saturatig{Sand pulse rate sioften assessed at the start and

end of the test. The test may be administered before and after an intervention to determine if the
patient has experienced a clinically significant improvement in function. To this end, distance walked
pre- and postintervention is compared to determine if significant change has occurred.

According to the American Thoracic Society, materials required for the test are a countdown timer (or
stopwatch), a mechanical lap counter, two small cones to mark turnaround pointmiatbat can be

easily moved along the walking course, worksheets on a clipboard, a source of oxygen, a
sphygmomanometer, a telephone, and an @uated electronic defibrillatarStandardized protocol for

test procedures including required materials hasebepublished(American Thoracic Society 2002
Technicians should be trained in the administration of the 6MWT.

Advantages

The 6MWT is safe, simple to administer, inexpensive téopmr and weHlestablished psychometrically.
In a review of functionlawalking tests, Solway et @rgued that the 6MWT is better tolerated and more
reflective of activities of daily living than other walk teg®lway et al. 2001

In comparison to the 1:Minute Walk test (12MWT), the 6MWT is advantageous in that it takes less time
to administer and is less physically demargdon patientsFurther, the shortened length allows for the
test to be repeated up to three times a day in most elderly patiefitdis helps control for outside
sources of error variance, thereby providing more reliable and valid test resitheugh theAmerican
Thoracic Society guidelin@902 state repetition as unnecessary in its standardized protocol for the
6MWT, many researchers still feel that repeat testing is important to contolpfactice effects.
Additionally, the éminute duration of the test represents a period of time that many ambulatory
patients can manage without stoppings such, it may be a more suitable test to assess dyspnea than
longer walking tests in which seveydimited patients may be required to stop and rest on several
occasions.

As a submaximal test of functional capacity, the 6MWT may be more ecologically valid than
conventional exercise testing, which focuses on maximal exercise cafgdatgeHpacednature of the

test is more reflective of the level of functional exercise demanded by most activities of daily living,
which are themselves performed at submaximal levels of exertimeed, the 6MWT has been found to
correlate well with selfeport measues of everyday physical function in numerous studisrr et al.

200Q Guyatt et al. 1985Guyatt et al. 1991

In addition to its predominant indication as a measure of response to intervention in cardiopulmonary
disease, 6MWT has been used as a-ime measure of functional status of patients, and agedptor
of morbidity and mortalitfAmerican Thoracic Society 2002

Adult and elderly norms for both genders have been publis{@arb et al. 2006Dalgas et al. 2012
Enright & Sherrill 1998ulk et al. 2008Liu et al. 2008Mehrholz et al. 2007Miyamoto et al. 2000
Steffen et al. 2002Stevens et al. 1999ang et al. 2006Troosters et al. 199%an Bloemendaal et al.
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2012 Wevers et al. 2001 However, there is variability in gender andeagpecific 6MWT found amongst
these studies.This variability may be accounted for by the use of differing procedures and sample
populations.Age, height, weight, and sex all independently affect 6MWT in healthy adults and should
therefore be considered wdn interpreting test results.

Limitations.

It has been established that learning effects occur with the 6MWBwever, the American Thoracic
Society(2002 argues that practice tests are noiecessary, as learning effects result in only slightly
better performance on subsequent testsonetheless, many studies continue to run multiple tests to
control for learning effects, which tend to plateau after a second té#ten this is done, the lomgt
distance walked (feet or meters) between tests is commonly used as the measure of perforiiance.
multiple tests are run, the American Thoracic Sociglgommends waiting at least 1 hour between
repeat administrations.Moreover, encouragement has beefound to significantly improve test
performance(Guyatt et al. 198and standardized protocols for timing and content of encouraget
have been publisheqAmerican Thoracic Society 2Q00M spite of this, there remains considerable
variability in the way encouragement is used by researchers, if it is used at all.

As with all walking tests, the 6MWT is susceptible to effects of learning and motiv@itioge major
sources of error variance with this test are practice effects, investigator influence (in the form of
encouragement), and seffacing.A study done byLiu et al.(2008 reported a practice effect across
repeated trials of the 6MWT in individuals post stroke, a finding which the authors suggest has been
demonstrated in healthy eldty adults and in individuals with cardiorespiratory ailme@her sources

of potential error variance include the use of supplemental oxygen and the use of medications during or
around the test period.This variance, which is not brought about by actaadnge in physiological
function, can obscure test results and must be controlled through standardized administration and for
naive subjects, multiple tests (although there is debate in the literature about tis)e the American
Thoracic Socigthas ome up with a standardized, quality assurance format to control error variance
(2002, there is still considerable variability in test administration within the literature.

The distance coved during the 6MWT and the number of turns in the course may have an effect on
the outcomes of distance covered during the 6MWT. Ng €Rall1) reported that the distance covered

and the number of turns taken while completing the 6MWT &vsignificantly associated with distance
covered (p <0.05), such that the greatest distances walked were associated with the fewest number of
turns using a 3@neter walkway.For all of walkway lengths evaluated, turning to the affected side
versus turningo the unaffected side did not result in a significant difference in the distangered and

the number of turns takeiiNg 201).

As a submaximal test, the 6MWT is only useful in assessing those with moderate to severe exercise
limitation. Individualswith mild cardiopulmonary disease/exercise limitation may not be impaired in

their ability to walk and thus fail to demonstrate change or limitation on the {&eele 199%
a2NB2OSNE (GKS adzm Yl EAYI t dbdshamdidesgecific kKfGrmalidh anitheY S| y &
function of each of the different organs and systems involved in exerctbe mechanism of exercise

limitation, as is possible with maximal cardiopulmonary exercise tés{dugnerican Thoracic Society

2002. Thus, 6MWT is limited in its ability to eaipl the underlying cause(s) or mechanism(s) of exercise
limitation. The information provided by 6MWT should be considered complimentary to rather than a
replacement for cardiopulmonary exercise testing. As well, the submaximal nature of the test means

that it cannot be used to assess exertion.
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While the 6minute duration of the test is time effective and less demanding on patients than the 12
minute test, it may be a disadvantage when geting is an outcome of interest, partlady in
pulmonary rehablitation (Steele 199% If this is the case, the longer 12MWT may be a more useful
measure than te 6MWT.

Absolute contraindications for the test include: unstable angina during the previous month and
myocardial infarction during the previous montRelative contraindications include: a resting heart rate
of more than 120, a systolic blood pressufenmore than 180 mm Hg, and a diastolic blood pressure of
more than 100 mm H{American Thoracic Society 2002

Summaryg SixMinute Walk Test (6MWT)

Interpretability,. The 6MWT is a iely used tool that provides a quantitative measure of submaximal
exercise capacity. In spite of a detailed standardized protocol put forth by the ATS (2002), there still
exists considerable variability in the administration of this test. Several stute®s generated
normative data for the 6MWT in healthy, adult sampl€urb et al. 2006Enright & Sherrill 198
Miyamoto et al. 2000Stevens et al. 1999 roosters et al. 1999Vevers et al. 2011 However, there is a

lack of consensus amongst these studies with respect to 6MWT in healthy adults. This discrepancy may
be due to differences in test procedure and/or population investigated. Tie®nsensus that age,
height, weight, and sex all independently affect 6BMWT in healthy adults and should considered when
interpreting results of a single test provided to determine functional st§Areerican Thoracic Society
2002.

Acceptability The 6MWT is relatively brief and well tolerated by patients, though its use may be
complicated by issues of endurance.

Feasibility The test is brief, inexpensive and simple to admimidtewever, it does require considerable
space to set up, and finding a quiet space where patients will not be distracted may be a challenge.
Training is required to administer the test.

Table 21.44 Evaluation Summary of the 6MWT

Reliability Validity Regonsiveness
Rigor Results Rigor Results Rigor Results Floor/ceiling
++ +++ (TR) +++ +++ ++ ++ n/a
+++ (10)

NOTE +++=Excellent; ++=Adequate; +=Poor; n/a = insufficient information; TR=Test 1€= internal consistency; 10 =
Interobserver;

21.3MT ¢AYSR da! L) g D2¢é¢ ¢Sad 6¢! DO
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to perform sequential motor tasks relative to walking and turning.

The TUG requires subjects to stand up from a chaitk & distance of 3 meters, turn around, walk back

to the chair and seat themselves. The subject wears regular footwear and is permitted the use of a
walking aid if one is required normallyhis activity is timed, though the subject is permitted to walk
through the test once before the timed session is undertaken. It is administered through direct
observation of task completion. The score consists of the time taken to complete the test activity, in
seconds.
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The TUGIs a variation of an earlier test; thie 3-8z01J | y @®atlda® ét & 1986 in which the test
activity was the same, but not timethstead, the test was videotaped and later reviewed by examiners
who assigned a rating on a scale from 1 (normal) to 5 (severely abnormal).

Advantages

¢KS ¢AYSR d&! L) 9 Dadminktarwith kigh Ofer ahdyhRareBabitly 2demonstrating
consistent and reliable result§-aria et al. 2012 As the test requires no training or spalized
equipment (an appropriate chair, a stopwatch or watch with a second hand, and space to walk 3
meters), it can easily be accomplished in community as well as institutional settings. Timed scores are
objective and straightforwardTimed assessment i®ore sensitive to changever time than ordinal
measureqWhitney et al. 1998

Limitations

Rockwood et al(2000 suggest that the TUG may not be suitable for use among broad, heterogeneous
populations.Studies reportig high levels of test retest reliability excluded subjects exhibiting cognitive
impairment and, therefore may be more feasible among cognitively intact populatitmwsever, Nordin

et al. (2006 reported that, among older individuals with multiple concerns living in residential care
(mean MMSE = 18.7, SD = 5.6), the presefo®gnitive impairment was not associated with increased
variability of scores when verbal cuing was permitted during testing. Rather, the authors suggest that
increased variability in TUG performance could be related to frailty and the presence opleulti
concerns involving multiple systems.

The TUG is a limited measure addressing relatively few aspects of balance that concentrates primarily on
speed rather than quality of performancgdNg 201). It yields a narrower assessment than more
comprehenste balance measures such as the Berg Balance Gthltney et al. 1998 When used in

the prediction of falls, it demonstrated lower sensitivity and specificity than the Berg Balance Scale
(Andersson et al. 2006Nordin et al.(2008 demonstrated that, in a group of frail elderly individuals
living in a longerm care facility, a score of 15 seconds or less could be used to rule out high risk for
falling (negative likelihood ratio = 0.1, 95% CI §.0.4). However, TUG scores were not useful in ruling

in high riskpatients perhaps due to a nalinear relationship between mobility (assessed by TUG) and
risk for falls which may be modified by other factdosth behavioural and environmentéordin et al.

2008.

No normative data is available for the TUG, so its primary use has beenmasses$ change within the
individual (Thompson & Medley 1995Thompson andMedley (1995 reported mean TUG times with

and without a cane for 3 age groups of community dwelling seniors (agei®,63074, 7579) and
recommended that these times form the &ia for standardized mean timebhey also noted that while

there appeared to be no significant relationship between TUG times and age, there was a tendency for
women to perform the test more slowly than mefp<0.01), particularly with the use of a cane
(p<0.0001)Subsequent research hasported a significant (p<0.001) agelated decline in TUG scores

at discharge from a geriatric day hospital rehabilitation program, while no effect of gender was found
(Hershkovitz & Brill 2006

Siggeirsdottir et al(2002 reported performance on the TUG to be related directly to chair type
(p<0.001).Recommendations were made for a standardized chair type with armrests and a seating
height of 45¢ 47 cm.
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Summaryc¢ A YSR a! LJ 3 D2¢

Interpretability: Scores are objective and straightforward. Standardized mean times with and without a
cane have been suggested for community dwelling men and women in 3 senior age groups.
Acceptability: It is a short, simple activity taking only a fewnmiies and requiring only basic
manoeuvres. Less reliability has been noted among patients with cognitive impairments.

FeasibilityThe TUG requires no specialized equipment, training or large amount of time.

Table 21.45 TUG Evaluation Summary

Reliabilty Validity Responsiveness
Rigor Results Rigor Results Rigor Results Floor/ceiling
++ +++ (TR) 4+ 4+ + ++ + floor ¢ pts unable
+++ (10) to completg

NOTE +++=Excellent; ++=Adequate; +=Poor; n/a = insufficient information; TR=Bss$t l€= intemal consistency; 10 = Interobserver; varied
(re. floor/ceiling effects; mixed results)

21.3.18 Wolf Motor Function Test

Originally developed as the Emory Motor T@afolf et al. 1989 it was intended to quantify, based on
timed performance of tasks, the effect of forced use on upper extremity (UE) function in chronic stroke.
Since its initial development, thecale has been modified and renamed the Wolf Motor Function Test
(Morris et al. 2001 Wolf et al. 2001 Wolf et al. 2005 The WMFT has been used in the study of UE
function post stroke, most often in the study of constraintluced movement therapy (CIMT).

The current version of the WMFT consists of 17 itemtasks. Tasks are arranged in order of complexity
and progress from proxiad to distal joint involvemen{Wolf et al. 200). Tasks 1¢ 6 involve joint
segment movements and tasksc715, integrative functional movemeni®Volf et al. 200) Tasks are
assessed for performance time and quality of movement and functiwhile each task is timed
excessive performance timrie typically truncated to 120 seconddummary score for performance time
assessment is the median time recorded over all télsksris et al. 2001

Functional scores for the WMFT are derived via the application of a 6 point scale, ranging froes 0 (do
not attempt with involved arm) to 5 (arm does participate and movement appears norfaigtional

ability scale (FAS) scores are expressed as the mean of item @dores et al. 200}, although some

have reported using a summed score with a maximum of 75 points (Ang et al. P@d)rmance on

the 2 items that assess strength is neither timed nor rafBae pdterns of movement assessed by the
WMFT range from simple to complex and may be used with individuals demonstrating a range of upper
extremity motor function. It provides assessment of both performance time and quality of movement.
should be noted thawhile the WMFT does provide some assessment of function, over half of the items
on the WMFT involve simple limb movements with no clear functional endfidiotris et al. 200}

The WMFT is available free of chargéhough specific equipment is requidor the assessment, items
are common and easy to obtaiifest administration is fairly lengthy, requiring approximately430
minutes(Bogard et al. 2009Training is required in order to ensure reliable administration.

Advantages

The WMFT is a strokepecific scale that is available free of charge and requires comragaliable
equipment for administrationThe functional ability score of the WMFT (WMFT R@s shown to be
responsive (sensitive indicator of clinical change) in the acute stage of stroke re¢gdergrds et al.
2012. Although administration ofhte WMFT can take 345 min, two streamlined versiosa(SWMFT ;6
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tasks, raher than 17) existBogard et al. 2009 one for subacte stroke patients and one fdrronic
stroke patients. Validity and relaiablity research has been conducted for both versions INIMFS
(Chen et al. 2012 however the SVMFT in subacute stroke patients has been found to have a small
level of responsiveness (not very sengitio changejFu et al. 201p

Limitations

Although Wolf et al(2005 reported a strong correlatiooetween time for task completion and FAS
ratings Richards et al2001) reported only a weak association between these two scoring elements
suggesting that tese may not represent assessments of the same aspects of upper extremity function.
While Hsieh et al2009 demonstrated moderate associations between total and motor FIM scores and
timed performance scores, the relationship between quality of movement (FAS) and FIM scores was
substantially weakerln addtion, only timed task completion was predictive of functional outcome as
assessed on the FIMhese authors suggest that timed completion and ratings of movement quality
may assess different aspects of the underlying construct of motor function ibEgelsieh et al. 2000

If use of the WMFT is intended taform prognosis in terms of recovery of function, or facilitate
treatment or discharge planning, the timed task completion may be a more useful assessment.

When interpretating the timed scores, as well as strengtiased performance, one should note that
performance may be affected by both gender and handedrf@ssif et al. 2006 Wolf et al. 200% It
should be need that in the streamlined versions of the test, Rasch analysis demonstrated no significant
differential item functioning on the basis of sex, agdaterality of hemiparesi§Chen et al. 2012

Information provided regarding the reliability and lidity of assessment using the WMFT has been
based on ratings made of videotaped testing sessions rather than direct obsendatioidectaped
assessment, the rater may review and rewind the tape as many times as desired to complete the
assessmentThisoption, of course, is not available in situations involving direct observatiim®otaped
assessment adds significant time and expense to any evaluation procedure and may impact the clinical
feasibility of the scaleThe relationship between videotaped dudirect observation has been examined

on a single occasion with favourable results; however, a modified veosithe current WMFT was used
(Whitall et al. 200% Reported levels of reliability are based on thorough training and practice sessions
using videotaped assessment conducted until a minimum level of reliability is achideeds et al.

2001).

Originally devioped for use in the assessment of individuals with mild to moderate stroke, significant
floor effects have been demonstrated in individuals with lower levels of funcliask completion times

are limited to 120 seconds, which may be too short for indisld with moderate to severe stroke
(Bogard et al. 2009Nolf et al. 2003 Although a modified version of th& MFT has been proposed for
use with these individual§Whitall et al. 200§ there is little additional information avable at the
present time regarding its measurement properties.

Pilot normative data for timed and strength tasks only has been published; however, the sample size
was quite small (n=51) and could not accommodate stratification for variables identffiedlaencing
scaes (e.g. gender and handedneg¥yolf et al. 200 The sample, consisting of healthy adults
recruited by convenience, was stratified for age by decade (i.e.48) 50¢ 59, 60¢ 69, 70¢ 79), which
resulted in 4 groups with relatively few individuals in each group.

Although the reported stability of the WMFRappears excellent, Lin et g2009 and Fritz et al(2009
have reported varying estimates of absautliability based on a calculation of the minimal detectable
change (MDC)The MDC provides an estimate of the smallest detectable difference that might be
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considered to be true change rather than measurement ercaor.et al.(2009 reported an MDC of 4.36
seconds for the WMFT timed performance based on a 90%h@t.is, should a patient demonstrate a
change in performance time of36 seconds or more, one would be 90% confident that this change was
real and not attributable to measurement errdfritz et al (2009 reported very different MDC valsgeof

0.5 and 0.7 seconds, based on the 90% and 95% confidence intervals, respegtihelygh both
authors used the same base formula to derive reported MDC values, calculations were conducted
differently in each stdy. Fritz et al.(2009 examined the distribution of scores and determined that, for

the timed scores distribution was skewed by the inclusion of a maximum score (121 seconds) for each
incomplete task (16% dil timed items).In order to meet assumptions for normality, the timed scores
required transformation (natural log; In). Lin et al.(2009 did not provide information regarding
number of patients receiving maximum scores or distribution of timed scores and did not report
transformation of datalt should be noted, that the MDC (an indicator of true change) reported by Lin et
al. (2009 exceeded the estimated MCID (an indicator of meaningful change) for WMFT performance
time. MDC values for the functional ability scale scores did not vary quite so dramatically ranging from
0.1 (Fritz et al. 200pto 0.37(Lin et al. 2009 No transformation of data was performed for FAS scores

by Fritz et al(2009 as FAS scores were normaliytidisited.

The MCID may enhance interpretation of change over time and various estimates for the minimal
clinically important difference (MCID) have been reportéd.course, differing estimates of the MCID

may be obtained by using different methods ofrigation and MCID estimates may vary according to
context. Within a group of stroke survivors, Lin et @009 reported an MCID foWMFTFtime of 1.64
seconds when using 1015% change on the Fulleyer Assessment (UE) in an ancbased calculation

YR m®dorT &S02yR& 6KSYy dzaAy3d 'y STTEthe RAS bcbresdo Sy OK Y
MCID estimates were 0.33 and 0.Iéspectively(Lin et al. 2009 Lang et al(2008 also reported
anchorbased estimates of MCID values for WMFT time and FAS setmesver, rather than using
objective ratings obtained from other assessments of the upper extremity sacthe FugMeyer
Assessment, the authors used subjective ratings of perceived change on which to base their calculations.
For performance time, the MCID was estimated to be 19 seconds when assessing the affected dominant
UE.An MCID value for the affectedondominant extremity could not be estimateddCID values
calculated for the dominant and nondominant affected extremities were 1.0 and 1.2, respeckeely.

both time and functional ability, estimates provided by Lang ef{(2008 are far greater than those
reported by Lin et al(2009. Lang et al(2008 used patient perceived cimge for their anchobased
calculation.It may be that change scores are not significantly associated with paierotived change

in that improvement on scale items is of little meaning to the patidm@irge changes may be necessary

to take on personal maning for the individual being test€dang et al. 2008When interpreting change

over time, one shouldake the means by which both the reported MDC and MCID estimates were
calculated.

Summary¢ Wolf Motor Function Test

Interpretability. Scores provide an evaluation of upper extremity function based on both performance
time and quality of movement. Althotgpilot normative data has been published, these should be used
with caution. Reported MCID and MDC estimates vary substantially.

Acceptability No reports of patient burden were found, although administration time of 30 minutes
may be excessive for mommpaired stroke patients.

Feasibility Although the test itself is free for use, costs may be incurred in the training of individuals
who are to administer the test. Clinical feasibility may also be limited by the length of time required for
testing and pssible requirements for videotaping. There is little evidence regarding the reliability or
validity of the scale when used via direct observation.
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Table 21.46 Wolf Motor Function Test Evaluation Summary

Reliability Validity Responsiveness
Rigor Resuls Rigor Results Rigor Results Floor/ceiling
++ +++ (TR) ++ +++ ++ +
+++ (10)
++ (IC)

NOTE +++=Excellent; ++=Adequate; +=Poor; n/a = insufficient information; TR=Test{ f€= internal consistency; IO = Interobserver; varied (re. floor/c

effects; mixed results)

Table 21.55 Evaluation SummagyActivity/Disability Outcome Measures

Outcome Measure Reliability Validity Responsiveness
Rigor Results Rigor Results | Rigor Results Floor/ceiling
Action Research Arm Test ++ ++4TR) ++ ++ ++ +++ +
++410)
Barthel Index +++ ++4TR) +++ +++ +++ ++ varied
+++(10)
+++(IC)
Berg Balance Scale ++ ++4TR) +++ +++ +++ +++ varied
++40)
++IC)
Box and Block Test ++ ++4TR) ++ +++ ++ ++ n/a
++410)
Chedoke Arm and Hand Activit + ++4TR + +++ + ++ n/a
Inventory ++(10)
ChedokeMcMaster Stroke + ++4TR) + +++ + +++ n/a
Assessment Scale +++(10)
+++(C)
Clinical Outcomes Variables Sc + ++4TR) ++ +++ ++ ++ ++
+++(10)
++(IC)
Functional Ambulation Categori + +(TR) ++ +++ + +++ +
++410)
Functional Independence +++ ++4TR) +++ ++ +++ ++ ++
Measure +++(10)
+++(C)
Frenchay Activities Index +++ ++(TR) +++ +++ + ++ +++
++(10)
+++(IC)
Modified Rankin Handicap Sca ++ +HTR) ++ +++ + ++ +
++(|O)
Rivermead Motor Assessment + ++(TR) ++ ++ + ++ Possible floor
+(10) effect
+++(IC)
SixMinute Walk Test ++ ++4TR) +++ +++ ++ ++ n/a
++410)
Motor Assessment Scale ++ ++4TR) +++ ++ + + +
+++(10)
Nine Hole Peg Test ++ ++4TR) ++ +++ + + +
++410)
21. Outcome Measures in Stroke Rehabilitation pg.78of 144

www.ebrsr.com


http://www.ebrsr.com/

Rivermead Mobility Inventory | +++ ++4TR) +++ +++ +++ +++ varied
+++(10)
+++(IC)
¢AYSR 4! L) g ++ ++4TR) +H+ +++ + ++ + (floor, pts unable
+++(10) to complete)
Wolf Motor Function Test ++ +++(TR) ++ +++ ++ ++ +

+++(10)
++(IC)

NOTE +++=Excellent; ++=Adequate; +=Poor;=miasufficient information; TR=Testtest; |IC= internal consistency; |0 = Interobserver; varied

(re. floor/ceiling effects; mixed results)

21.4 Participation/Handicap Outcome Measures

The final section corresponds to the third level or categoryhef ICF classification system. Measures
appearing in this section tend to include elements from all domains including those reflective of an
AYRAGARIZ £ Qa Ay @2t @dSYSyld Ay tAFS aAirddz dAz2ya a&adzOK
been usedio assess healthelated quality of life, it is not our intent to define such a construct or its
assessment here.

21.4.1 Canadian Occupational Performance Measure (COPM)

The Canadian Occupational Performance Measure is an individualized outcome nuasloped by

Law et al., in consultation with the Department of National Health and Welfare and the Canadian
Association of Occupational Therapists Task F@rae/ et al. 1990 The COPM is a generic, client

centred tool, designed to help occupational therapists establish occupational performantsebgsad

on client perceptions of need as well as to assess change in perceived performance and satisfaction with
performance over time in areas or activities of personal importathesv et al. 1990Law et al. 1994

Used in conjunction with Occupational Therapy Guidelines for Giemited Practice, the COPM

LINE GARSE |y lFaaSaavYSyld apatonalp&forhandeindhke Reas df setire, LIS NO S A
productivity and leisurg¢Finch et al. 200d.aw et al. 1994McColl et al. 2000

Administration of the COPM is a-sfep process conducted within a sestiuctured interview
performed by an occupational therapist (Table 21.42). The interview focuses on identigiivities

that the client wants, needs or is expected to perfofdedding et al. 20Q4.aw et al. 1990 Following

step 3, patient and therapist create goals for therapeutic intervention. In order to augment
understanding of the nature and cause of identified deficits, set short term objectives and plan
appropriate interventions, the interviewer may need tapplement information gathered during the
COPM interview through other means such as observation, administration of standardized tests, or
assessment of patient environments, for exam(tlaw et al. 1990

Table 21.47 Administration and Scoring of the COPM*

Step 1: Problem Definition The therapistconducts an interview of the individual respondent and/or caregiver.
questions are provided to serve as guidelines for the interview process: for
performance area (selfare, productivity, leisure), the therapist provides examples
activities and asks if the client needs, wants or is expected to perform these activiti
iKS yasgSNI 2 +tye 2F (GKSaS ljdSadrzya A
these and, if so, whether he is satisfied with his performance. When the ctientifies a
need to perform an activity along with an inability to perform satisfactorily,
area/activity is designated as a problem.

Step 2: Problem Weighting Using a scale from 1 (not important) 10 (extremely important), the respondent ratt
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ead identified problem activity in terms of importance.

Step 3: Scoring The five most important identified problems from step 2 form the scale items.
respondent is asked to rate each of these on a scaleq@1Q in terms of a) how well the
can perfom the activity (1 = not able to 10 = able to perform with excellence) and b)
satisfied they are with their present performance (1 = not satisfied to 10 = extre
satisfied). Item ratings of performance and satisfaction are multiplied by |
correspnding importance rating to determine baseline scores for each activity (rar
from 0 ¢ 100). Satisfaction & performances scores for all activities may be sun
separately and then each divided by the number of rated activities (usually 5). 1
summay performance and satisfaction scores are used as the basis for comparison
time.

Step 4: Reassessment At an appropriate time following the initial assessment and intervention, as determing
the therapist, the patient and/or caregiver is askegheat step 3 for each activity include
in the individualized COPM.

Step 5: Followup To plan for treatment continuation, followip or discharge step 1 is repeated to determ|
if there are remaining areas of problems or if new problems have emerged.

* Law et al. 1990

Pilot study data indicated that administration of the COPM interview process require420
minutes (Law et al. 199D However, length of administration may be dependent upon patient
cooperation and cognitive abilitf{Chen et al. 2002 The COPM was designed to be
administered by occupational therapists. Training is recommended in order to use the COPM
successfully. The COPM manual and instructional/training program is available for purchase
from www.caot.ca

Advantages

Traditional guestionnaires or scales usuallyeassperformance on a pietermined selection of
activities, none of which may be important to the individual respondent. The item pool of the COPM is
not fixed, rather it is defined by the respondent. Although this may have deleterious effects on the
reliability and validity of the instrumenfCup et al. 20083 it is truly focused on the sefferceived
problems and needs of individual patients. Therefore, it is helpful in idemiffreatment goals and
creating treatment plans that are both relevant to the patient and in keeping with his/her own priorities
(Carswell et al. 20Q4Cup et al. 2003Law et al. 1990Ripat et al. 2001Wressle et al. 2002 Increased
patient relevance may translate into enhanced participation or motivation for the individual engaging in
the rehabilitation procesgBodiam 199% Individual patients have provided positive feedback regarding
the use of the COPNDedding et al. 2004

Limitations

Use of the COPM requires that the therapist using the tool be comfortable with a -chairted
approach to both assessment and pract{itaw et al. 1994 The therapist must be willing to create a
therapeutic partnership with the client. Both the client and therapist may need time and prior exposure
or intervention to establish the necessary relationship for the COPM psottebe successf(llaw et al.

1990 Waters 199%. In addition, the interview process is of critical importarboth in eliciting relevant
information and devising patiertentred therapeutic interventions. However, the interview process is
not standardized and both the quality and adequacy of information obtained from interviews may vary
considerably between ierviewers.

The sole measure of test stability available with regard to the COPM isetest reliability, since the
individual respondent determines the item pool specific to his/her own situation at the time of the step
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1 interview (Carswell et al. 2004 However, given the individualized nature of the item pool and the
semistructured interview format, a somewhat different interview with different results may occur even
within conditions of supposed stability. New problems may arise and old ones subside on a daily basis.
In addition, perceptions of problems change such that, while the same problems may be identified on 2
occasions, priorities shift and ratings of importance ad®(Cup et al. 2003Eyssen et al. 2005In

clinical practice, the resulting decrease in reliability may pase a problem; however, in a research
setting the items included on the outcome measure need to be both reliable (stable) andGmaficet

al. 2003.

The variable item pool ofhe COPM also creates difficulties in establishing the validity of the tool.
Inherent differences in test contents (items included and the spectrum of possible activities or areas
covered within the test) between it and the other measures against whichatteenpts to validate the
COPM may weaken the reported strength of relationships between the COPM and othefCbals &

Lee 1997Cup et al. 20083

Results obtained from the COPM may be dependent upon the ability of the client to both understand

the process and have insight into their own situation(s). Patients with cognitive deficits as well as those

with lack ofinsight or communication problems, may not be able to participate in the process effectively
(Carswell et al. 2004Cup et al. 2003Law et al. 1990Wressle et al. 2002and may demand goals that

are unattainable or inappropriate, making the process both bareome and time consumin@Vressle

et al. 2003. The scale authors state that in those instances in which the respondent is unable to identify
LINEOEfSY | OQGAGAGASEAS | OF NBIAGSNI 2NJ LINPE& NBaALRYRS
caregiver/proxy may nadentify the same deficits or problems as the patient would and may not assign

the same importance to problem activiti€saw et al. 1990Law et al. 1994 For example, in the initial

pilot study, Law et a(199Q NS L2 NIi SR RAFFSNBYy OSa Ay 2LIAYA2Y 0SG5S
regard to the importance of activities. Unfortunately, no study examining the use of the COPM by proxy

or comparing poblems identified by patients and caregivers could be identified.

In studies examining the clinical utility of the COPM, patients have reported difficulties with the self
evaluation task, and in translating their problems into a scfBediam 1999 Dedding et al. 2004
Wressle et al. 2002Chen et al(2002 reported that, when compared to younger respondents, older
individuals required more time to complete the assessment, required more explanation and were not
familiar with the process of sethting.

Summaryg Canadian Occupational Permance Measure

Interpretability: The COPM may be used as a basis for goal setting and development of appropriate
patient interventions. In addition, scores may be generated in order to facilitate comparison over time.
However, due to the individualizedature of the scale development of or comparisons to normative
values is not appropriate.

Acceptability:Patients have reported feeling more included in the process of their own therapy and
rehabilitation goals are more relevant. However, some patients fimaythe process of selvaluation

and translating problems to a score a difficult one.

Feasibility:Successful, reliable use of the COPM requires training in addition to knowledge about client
centred practice and the theoretical basis of the COPMrpioouse. The instrument, along with a
manual and instructional program, is available for purchase through the Canadian Association of
Occupational Therapists.

Table 21.48 COPM Measure Evaluation Summary

Reliability Validity Responsiveness
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Rigor Resuls Rigor Results Rigor Results Floor/ceiling
++ ++ ++ ++ + +(p-values only) n/a

NOTE +++=Excellent; ++=Adequate; +=Poor; n/a = insufficient information; TR=Mssf I€= internal consistency; |0 = Interobseneiiped
(re. floor/ceiling effectsmixed results)

21.4.2 EuroQol Quality of Life Scale (EQ5D)

The EuroQol scale (EBD) is a generic index instrument, developed by a nrualtintry, multi
disciplinary team, used to value and describe health sté@sup 1990 The EED was intended to be
brief and simple to administer representing little or no patient burdéinfocuses on a core set of
generic, healtkrelated quality of life items to provide a broad, generic assessment. ThReDE®as
intended to promote the collection of a common data set for reference purposes or as a complement to
other, more comprehensivmeasuregBrooks 1996Coons et al. 20Q@roup 1990McDowell & Newell
1996).

The EGBD is a seladministered questionnaire, in 2 parts. The first contains a simple descriptive profile
of health in five dimensions (mobility, selfre, usual activities, pain/discomfort and
anxiety/depression). In the original E8D, each dimension is represented by 3 statements
corresponding to 3 levels (3L) of difficulty with the itend (some problems), 2 (moderate problems)

and 3 (extreme problems). Due to concernighvithe psychometric properties of the E&D-3L, namely
discriminant validity and potential ceiling effects, the EuroQol group developed a modified version of
the tool, the EGD-5L. This new version consists of the same 5 dimensions of health, buxasded

the 3 levels of responses to 5 levels (5L) of responses. On this new version, each dimension receives a
numerical rating of either 1 (no problems), 2 (slight problems), 3 (moderate problems), 4 (severe
problems) or 5 (unable to). The respondent ckes the statement most applicable to him/herself at
present within each dimension. These ratings are combined such that each combination of choices
creates a Hligit expression of a health state. Theoretically, there are 3125 such representations
possible By applying scores from a standard set of values, each of these health states can be
transformed into a utility value from 0 (worst possible) to 1 (best possible). Standard weights or
preferences for the EQD-3L were derived from population data obtatheusing time trade off
techniques(Finch et al. 2002 Values have been elicited for health states in Canada, Denmark, Finland,
Germany, Japan, Netherlands, New Zealand, Slovenia, Spain, Sweden, UK, US and Zimbabwe. Equivalent
value sets for the EQD-5L have yet to be developed. In the interim, crasak value sets based on the

on the EQD-3L are available for some countries. In the absence of a geographically appropriate value
set, researchers are advised to use a value set that best corresporidsir region(Oemar & Janssen
2013.

Part 2 of the E@D consists of a visual analogue scale (VAS) on which respondents rate their current
state of health from O (worst imaginable) to 100 gbpossible).

While the EGD was originally intended for selfiministration, it can also be administered by
interview. It takes approximately 3 minutes to complete and yields 3 types of information; a profile
indicating the extent of problems exgenced on each of 5 dimensions, a populatiweighted health

index and a selfated assessment of current perceived heal@oons et al. 2000 The scale i the

public domain and may be used without cost for the most part. Restrictions on the use of the scale as
well as current information and references regarding the-3BDare available from the website
www.eurogol.org
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Advantages

The EGBD is very short and simple. High response rates have been reportedD&0fb6an et al. 1997
80% to 86%Dorman et al. 1998 92.5%(Barton et al. 2008. Reports of missing data are mixed though
arerelatively low in al(Dorman et al. 1997EssinkBot et al. 199Y.

The scale also provides considele flexibility. Though designed as a selinpleted postal instrument,

it can also be administered in fate-face interviews and has been evaluated for use with proxy
respondents. In addition, the data can be presented and used in 3 distinct forms$ieatgaofile in 5
domains based on unweighted responses, a health utility or index and an overall rating of perceived
health. The development of the 5L version has also improved the ceiling effects and discrimitaory power
of the tool(Janssen et al. 20).3

Limitations

The level of validity reported would suggest that the instrument may not be suitable for use in
serial assessments of individual patients. It would be more appropriate for use in study and
comparison of groupéDorman et al. 1997EssinkBot et al. 199Y.

Brazier et al(1996 reported missing data rates of 10% when using the5bQn an elderly population
(mean age 80.1 years). This observation is supported by Coast{E2%f) who demonstrated that the
ability to selfcomplete the EEbD is directly related to age and cognitive function (p<0.0001¢. Th
authors also report that the probability of requiring interview administrationcmmplete the scale
increases from 11% at age 65 to 73% at age 85. This would increase the costs abaditiaising the
EQ5D with elderly populations.

While the scalehas been assessed for use with proxy respondents post stroke, Dorman(£9%8)

observed that reliability was consistently lower when a proxy respondent &iggpthe questionnaire

2y UGUKS LI GASYGQa o0SKItFTd [S@Sta 2F FFANBSYSyid o0Sidg
for mobility and sekcare; however, the more subjective the domain, the lower the levels of agreement.

In the case of depression/aiety, the agreement was no better than chance among the more severely

affected stroke survivor@©orman et al. 199y Similarly, Pickard et al2004) reported the lowest levels

of agreement for pain/discomfort (k= 0.21) and anxiety/depression,&0.18) domains during the

subacute phase (post acute, but prior to diacge). However, agreement between patient and proxy

appeared to improve over time particularly within these more subjective domains (kw = 0.57 and 0.42

for pain/discomfort and anixiety/depression at 6 months, respectiviggkard et al. 2004

The health state valuations used in the-BD utility were derived from time tradeff techniques. These
techniques nay be prone to biases and have been shown to elicit lower values for minor and major
stroke than standard gamble techniqu@ost et al. 2001

Summaryc EuroQol Quality of Life Scale

Interpretability EQ5D uses population based utility weights (a set of empirically derivedtians) to
provide a standard set of utility values for thedigit health state derived from the-8omain index.

These weights are available for a large number of countries and cultures. The health profile may also be
considered as an unweighted profite 5-dimensions and is accompanied by a rating of perceived health
status.

Acceptability Although designed to be short and simple, reports of missing data are mixed.-Besigik

al. (1997 report higher rates of missing data for the £5Q than for the NHP or &6. However, its
simplicity and brevity remain an advantage for use with stroke survivors. Barton(20@8 reported a
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92.5% completion rate for setéport administration in a group of individuals with stroke. It has been
evaluated for use with proxy respondents though only the mobility andcse domains remain
reliable.

Feasibility:The EGBD is designed as a setimpletion questionnaire than may be administered as a
postal or telephone survey or in a fateface interview. It requires no special training to administer
and both the scale itself and supporting information are readily available.

Table 21.49 E@D Evaluation Summary

Reliability Validity Responsiveness
Rigor Results Rigor Results Rigor Results Floor/ceiling
+ ++(TR) +++ ++ + ++ varied
++(10)

NOTE +++=Excellent; ++=Adequate; +=Poor; n/a = insufficient information; TR=Test{ f€= internatonsistency; 10 = Interobserver; varied (re. floor/ceiling
effects; mixed results)

21.4.3 LIFH (Assessment of Life Habits)

The LIFH or Assessment of Life Habits is a measure of pgusoceived social participation. It assesses

two things: 1) perfomance in the accomplishment of daily activities and social roles, and 2) satisfaction
GAGK GKAA LI SNF2NXYIFyOSe LG A& | 3ISYSNARO G222t GKI
perception and was developed to evaluate the social participatiopeople with disabilities, regardless

of the type of underlying impairment. The LiHBvas developed by Fougeyroliasd Noreau1998) in

accordance with the Disability Creation Process (DCP) model, which came out of the revision process of

the International Classification of Impairments, Disabilities and Handicaps {OQIfrinework. While

based on this different model, the LHFEtouctes on most items from the ICF participation dimension

(Dijkers et al. 2000

The most recent version of the test (L4AE.1 Bort Form) consists of 7ifems covering 12 categories

of DCP life habits, which are divided into a daily activities domain and a social roles domain (Tables 1.1
and 1.2, respectively). These domains containing the varioubdllé items were formed onhie basis

of 2 concepts: 1) degree of difficulty when performing a life habit; and 2) the type of assistance required
(technical aids, adaptation, and/or human assistance).

Table 21.50 LIFH, daily activities domain, categories and item examples

Category Item examples

Nutrition Preparing your meal
Eating in restaurants

Fitness Sleep
Participating in physical activities to maintain or improve your health

Personal care Attending to your personal hygiene
Using a bathroom or toilet other than those in ydurme
Communication Communicating with another person at home or in the community

Written communication

Housing Maintaining your home
Doing major household tasks

Mobility Getting around on slippery or uneven surfaces

Driving a vehicle

Table 21.51 LEFH, social roles domain, categories and item examples
Category Item examples
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Responsibility Making purchases
Taking care of your children
Interpersonal relationships | Maintaining friendships
Having a sexual relationship

Community life Getting to publiduildings in your community
Participating in spiritual or religious practices
Education Participating in educational activities or vocational training
Undertaking vocational training
Work Holding a paid job
Carrying out familial or homenaking tasks agour main occupation
Recreation Participating in sporting or recreational activities

Taking part in outdoor activities

Performance on the test is assessed with apbiht accomplishment scale, where a total score of 0

indicates that the life habit isiot accomplished and a score of 9 indicates that the life habit is
FOO02YLX AAKSR 6A0K2dzi RAFFAOdz & 2NJ KSf L LT | aLJ
personal choice, the item is marked as not applicable. Moreover, a normalizesl fecaeach category

can be calculated for each section (daily activities and social roles) and for tHd BE-& whole. This

procedure considers the variable numbers in each category, as well as the number-appl@mable

items for the participant. Aditionally, level of satisfaction related to the accomplishment of each life

habit can be assessed on a fpeint Likert scale ranging from very dissatisfied (1) to very satisfied (5).

Test administration takes approximately 20 to 30 minutes and traingigrecommended for
administration(Gagnon et al. 2006

Advantages.

In measuring the construct of social participation, the LH-grovides additional information that which

is provided by measures of functional recovery like the FIM of SMAF. Desrosie(@@d3Inote that in

most studies assessing leteym impact of rehabilitation following a stroke, fuiimnal recovery is the
YIAYy 2dzi O2YS Y Shedaglall®tdwalk2wash @rfsl NiEss d@re not the only factors needed
02 NBAadzYS | ¢ (Degrasid ketfal 2002B&IS Eintegration into the community and
readjustment to life posstroke involve a number of factors beyond thesasic functions of living.
While the LIFHE designates many items to basic functional recovery, it also contains items touching on
other significant roles and activities that are fundamentally related to successful community integration
and optimal qualiy of life.

The LIFH is a generic tool that has been constructed so that it can be used for people with disabilities
regardless of underlying cause of impairment. As such, the measure has thus far been used for several
purposes across various populationThese include: 1) the development of a profile of handicap
situations in children with cerebral palsy and in an older adult populdfi@srosiers et al. Z; Lepage

et al. 1998; 2) to identify the occurrence of potential handicap situations and potential association with
personal factors in individuals with spinal cord injury ($8dreau & Fougeyrollas 20P0and 3) to
explore the bigpsycto-social predictors of handicap situations in stroke survivors after discharge from
an intensive rehabilitation prograifDesrosiers et al. 2002

Finally, the LIFEH has been well researched by the test creators and has demonstrated strong
psychometric properties to date. However, resdafcom outside sources would further validate the
measure.
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Limitations.

Administration time is considerable at 20 to 30 minutes. Also, further normative data would aid in the
interpretation of test results.

Summaryg LIFEH

Interpretability. The test iglesigned to assess persparceived social participation. Gender norms for a
healthy, elderly (585+) population have been publishéd®esrosiers et al2004. This is a crucial
population on which to have such data because it enables clinicians and researchers to distinguish
changes in participation from normal aging as opposed to pathological aging.

Acceptability A relatively simple test that takdmetween 20 and 30 minutes to administer. The length of
time required for administration may be associated with patient burden.

Feasibility Training is recommended for administration(Gagnon et al. 2006

Table 21.52; Evaluation Summary LIRE

Reliability Validity Responsiveness
Rigor Results Rigor Results Rigor Results Floa/ceiling
++ ++ (TR) + ++ n/a n/a n/a
++(10)
++ (IC)

NOTE +++=Excellent; ++=Adequate; +=Poor; n/a = insufficient information; TR={Bsst €= internal consistency; IO = Interobserver;

21.4.4 London Handicap Scale (LHS)

The London Handicap Scalas developed to provide an assessment of handicap based on the
definition of handicap provided by the World Health Organization in the International Classification of

Impairments, Disabilities and HandicpSIDH 199% ! & adzOKX GKS [I{ A& | YSI 2
a given individual resulting from ill higa that limits or prevents fulfilment of a role that is normal for
GKF G AyRavdadRedzalf 1890 ¢KS aoFtS Aa GOfFaaAFAOl GA2

descriptive system within the ICIDH and classifies handicap according to disadvantages on six
dimensions (mobility, physical independence, occupation, social integration and economic self
sufficiency(Harwood et al. 1994Harwood et al. 199%4

Each dimension of the LHS consists of a single question. Responses to each question are provided in the
form of 6 descriptive statements representing g@int hierarchical scale of perceived disadvantage
within that particular dimension ranging from 0 (extreme disadvantage) to 6 (no disadvantage).
Statements are presented in terms of what someone is able to within his/her normal environment
regardless of human or technical assistance required. Respondentsnsireicted to select the
descriptive statement most representative of his or her situatilarwood et al. 1994Harwood et al.

1994).

The LHS provides a profile of handicap based on the responses within each of the 6 dimensions as well

as a weighted total handicap score. This overall weighted score should be interpreted as an estimate of

the desirability oftd KS KSIFf 0K &adGFGS RSaON@SWwod&EELrENKNS200015 & LI2 v F
2000. A matrix of scaleveights and simple equation to calculate the overall score is provided. Scale
weights were derived through interviews with 79 randorablected, community dwelling adults who

were asked to evaluate a series of possible health states that could be dedoyilieel LH$Harwood et

al. 1994 Harwood et al. 1994
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The LHS is designed as a-sgiort questionnare, though it may be completed by a carer or appropriate
informant (Harwood et al. 1994 It requires no training to administer.

Advantages

The LHS is brief and simple to complete and can be used as a postal questi@iaaireod et al. 1994
Harwood et al. 1994 Although the concept of handicap has been replaced by participation in the mo
recent ICF, the dimensions of handicap within the LHS remain relevant and can be mapped into the
participation domain(Jenkinson et al. 200®Perenboom & Chorus 20R3The LHS has been translated

into several other languages including Du(Bterenboom & Chorus 2003Hong Kong Chinegko et al.

2001, Sichuan Chineggo et al. 200y, Swedish(Westergren & Hagell 200@&nd TurkishKutlay et al.

2011).

Most instruments do not measure participation as it appears within the ICF, but include assessment of
body function and/or activity as well. In a study of 11 instruments, the LHS was judged to be one of 2
instruments mostclosely measuring the construct of participatidRerenboom & Chorus 2003
However, the authors note that while the items appear to be formulated in terms of participation, the
descriptive response statements span all of the domains of the ICF, from body function to participation.
Response statements that describe body functions gy@cally associated with greater degrees of
restriction in participatior(Perenlmom & Chorus 2003

Limitations

The use of the scaled matrix to derive a total score could be viewed as a limitation. Overall, it makes the
scale more cumbersome to use and more difficult to interpf@&nkinson et al. 2000The original
matrix of scale weights was developed from rating providgably 79 community dwelling individuals.
They were subsequently modified to include a further 224 intervi@gakinson et al. 2000It has been
demonstrated that a simplified neweighted scoring scheme based on simple summation provides
similar information to the original weighted forméienkinson et al. 2000

As a weighted scale based tre views of a sample drawn from the general population, it does not
directly assess changes in perceived handicap within the indivitlaavood et al. 1994 As such, the
authors recommend that the scale be used for group comparisons ifegclinical trials or for
observational epidemiologyHarwood et al. 1994Harwood et al. 199%

The LHS was designed as a measure of handicap or disadvantage due to ill health. It may not be
appropriate for use among the general population. Dubuc et al. reported a large ceiling effect when the
scale was used to assess handicap in a group of healthynanity dwelling adult§Dubuc et al. 2004

While use of the LHS is comnip reported within the research literature, relatively little has been
published with regard to the reliability, validity or responsiveness of the LHS from sources that do not
AyOtdRS i £8Fad 2yS 2F GKS A0 fré&ardd. | dzi K2 NE ®  C dzNJi

Summaryq London Handicap Scale

Interpretability: Use of scaling weights make scoring and interpretation more difficult. The LHS total
score represents an estimate of the relative desirability of a profile of disadvantage provided by
responsesn six domains.

Acceptability: The LHS is a simple and very brief -ssghiort measure. The questionnaire may be
completed by proxy; however, the effects of completion by proxy on scale reliability have not been
tested.
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Feasibility: The test requires noraining to administer or score. The test is well suited to postal
administration.

Table 21.53 LHS Evaluation Summary

Reliability Validity Responsiveness
Rigor Results Rigor Results Rigor Results Floor/ceiling
+ +++ + +++ + ++ +

NOTE +++=Excellent;+=Adequate; +=Poor; n/a = insufficient information; TR=TesstelC= internal consistency; 10 = Interobseneiied
(re. floor/ceiling effects; mixed results)

21.4.5 Medical Outcomes Study Short Form 36-88l

The Medical Outcomes Study Shooti 36 (SE36) is a generic health survey created to assess health
status in the general population as part of the Medical Outcomes SWdye & Sherbourne 1992It is
comprised of 36 items drawn from theriginal 245 items generated by that stu@ylcHorney et al.
1993 Ware & Sherbourne 1992

Items are orgaized into 8 dimensions or subscales; physical functioning, role limitatjmgsical,

bodily pain, social functioning, general mental health, role limitatiomsnotional, vitality, and general
health perceptions. It also includes 2 questions intende@&gtimate change in health status over the

past year. These 2 questions remain separate from the 8 subscales and are not scored. With the
exception of the general change in health status questions, subjects are asked to respond with reference
to the past 4weeks. An acute version of the-3& refers to problems in the past week oififcDowell &

Newell 1996.

The recommended scoring system uses a weighted Likert systeeadh item. Iltems within subscales

are summed to provide a summed score for each subscale or dimension. Each of the 8 summed scores is
linearly transformed onto a scale fromc0100 to provide a score for each scale. In addition, a physical
component (PQSand mental component score (MCS) can be derived from the scale items. Standardized
population data for several countries are available for the36EMcDowell & Newell1996. The
component scores have also been standardized with a mean of 50 and standard deviatidfiothcet

al. 2002.

The SKE36 questionnaire can be saibmpleted or administered in person or over the telephone by a
trained interviewer. 1l is considered simple to administer and takes less than 10 minutes to complete
(Andresen & Meyers 2000Permission to use the instrument should be obtained from the Medical
Outcomes Trust who oversee the standardized administration of tReé6Stnd will provide updates on
administration and scorinVicDowell & Newell 1996 Various computer applications are available to
assist in scoring the S¥6 including free Excel templates that can be downloaded from the internet
(Callahan et al. 2005

Advantages

The SB6 is simple to administer. Either form (seimpleted or interview) of administration takes less
than 10 minutes to completéHayes et al. 1995As a seltompleted, mailed questionnairé, has been
shown to have reasonably high response rates; 8Bazier et al. 19930'Mahony et al. 1998 75%-
83%(Dorman et al. 1998 85%(Dorman et al. 199982% overall and 69% for those over agg\8&lters

et al. 200).
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Limitations

Higher rates of missing data have been reported among older patients when usingcarspléted

form of administraton (Brazier et al. 199Brazier et al. 1996Hayes et B1999® h Qa |l KF1P® Si | f ¢
found item completion rates to range from 66% to 96%. At the scale level, complete data collection
(amount required to compute a scale score) ranged from 6t (imitations ¢ emotional) to 97%

(social functioning). Walters et gR001) reported scale completion rates among community dwelling
older adults ranging from 86.4% to 97.7% with all eight scales being calculable for 72% of respondents.
Dorman et al.(1999 reported proportion of missing data on the scale level ranging from 2% (social
functioning) to 16% (role functioning emotional). Given the lack of data completeness found, postal
administration of the SB6 may not be appropriate for use among older adults. However, low
completion rates may not be limited to s@ldmpletion or postadministration. Andresen et a1999
administered the SB6 to nursing home residents by fateface interview and reported that only 1 in

5 residents were able to complete it.

It has been suggested that data completenesaynbe indicative of respondent acceptance and
understanding of the survey as relevant to théAndresen et al. 1999'Mahony et al. 1998 Hayes et

al. (1995 noted that the most common items missing on the salifnpleted questionnaire referred to
work or to vigorous activity. Older respondents identified these questions as pertinent for much
younger people and not relevant todir own situation. The authors suggested modifications to some of
the questions, which may increase acceptability to older populations. In a qualitative assessment of the
physical functioning and general health perceptions dimensions of tHg6SMallinsm (2002 noted

that the participants, who were all over the age of 65, tended to display signs of disengagement from
the interview processand some participants expressed concern relating to the relevance of the
guestions. There was also considerable variation noted in subjective interpretation of items and most
subjects used qualifying, contextual information to clarify their responses # ititerviewer. As
Mallinson (2002 pointed out, individual issues of subjective meaning and context are lost when the
guestionnaire is sced.

The SB6 does not lend itself to the generation of an overall summary score. In scales using summed
Likert scales, information contained within individual responses is lost in the total scale score (ie. any
given total score can be achieved in a egriof ways from individual item responsgf)orman et al.

1999. Hobart et al.(2002 examined the use of the-8imensional model, which consists of a mental
hedth component (MCS) and physical health component (PCS) and found that these two scales could
account for only 60% of the variance in&Fscores suggesting a significant loss of information when
the 2-component model is used. In a recent factor analg$ithe SF36, Dallmeijer et al2006) reported

that, while the 8factor of structure of the SB6 could be confirmed, use of the 2 summary scales in
stroke populations should be reconsidered given that use of the 2 summary scales could account for
only 56% of total variance and factor loadings deviated from the original factor structure. In addition,
the general health, vitality and mental health subscales lacked unidimensionality when used to assess
individuals with strok€Dallmeijer et al. 2006

The level of test réest reliability reported in stroke populations indicate that the-FFmay not be
adequate for serial comparisons of individual patients, but rather should be used for largp grou
comparisons onlyDorman et al. 1998 Weinberger et al(1996) also questioned the usefulness of the
SF36 in serial evaluation of individuals given large reported absolute differences-36 SEoes
obtained via common modes of administration (feaoeface interview, self administration and
telephone interview) over short testing intervals.
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Low rates of agreement were reported between proxy respondent and patient respondent ratings
(Segal & Schall 1994nd testretest reliability has also been shown to be negatively affected by the use
of proxy respondentgDorman et al. 998) While the use of a proxy may be the only means by which to
include data from more severely affected stroke survivors, the subjective nature of {8& BBy make
proxy use difficult or even inadvisal{fiforman et al. 1998

Summaryg Medical Outcomes Study Short Form 36

Interpretability: Use of scale scores and summary component scores represents a loss of information
and decreases potential clinical integpability. Standardized norms for several countries are available
for the SF36.

Acceptability:Completion times are approximately 10 minutes for either-selinpleted or interview
administered questionnaires. Some items have been questioned for théaverece to elderly
populations. The SB6 has been studied for use by proxy, however, reliability of the test decreased
when proxy respondents completed assessments.

Feasibility: The SR6 questionnaire can be administered by smdmpletion questionnaireor by
interview (either on the telephone or iperson). It has been used as a mail survey with reasonably high
completion rates reported, however, data obtained are more complete when interview administration is
used. Permission to use the instrument aadditional information regarding its administration and
scoring should be obtained from the Medical Outcomes Trust.

Table 21.54 SB6 Evaluation Summary

Reliability Validity Responsiveness
Rigor Results Rigor Results Rigor Results Floor/ceiling
+++ ++ (TR) +++ +++ ++ +++ +++ (total score
+++ (IC) (Note: 1 study reported  floor/ceiling)
ES) ++ (individual
domainsg floor)

+ [ ++ (individual

domains- ceiling)
NOTE +++=Excellent; ++=Adequate; +=Poor; n/a = insufficient information; TR=Bsst €= internal consistency; IO = Interobserver; varied
(re. floor/ceiling effects; mixed results)

21.4.6 Nottingham Health Profile (NHP)

The Nottingham Health Profile (NHP) was designed to be a brief, subjective measure of perceived health
encompassinghe social and personal effects of ilindskint et al. 19841985 Hunt et al. 1980Hunt et

al. 198). It was not intended to be a measure of healthated quality of life or as a means to identify
specific health conditionBowling 1997Hunt et al. 1984 Both the items and weights are intended to
reflect the point of view of the lay person and were derived frstatements regarding the effects of ill
health collected from more than 700 patients with acute and chronic ailmé@dtat et al. 1981
McDowell & Newell 1996

The NHP consists of 2 parts. Part | contains 38 items grouped into 6 dimensions or subsections of
subjective health: physical mobility (8 items), pain (8 items), sleep (5 items), social isolatiemg}p i
emotional reactions (9 items) and energy level (3 items). Each item takes the form of a statement of a
potential problem. Respondents answer yes or no to each statement according to whether or not they
feel the item applies to them at the presentrie. Each statement carries with it a weight, based on
perceived severity. Weights assigned to items in each dimension total 100. If a statement is affirmed, it
is scored with its associated weight. All weighted responses within a section are summedddainle
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score for that dimension out of 100. Higher scores correspond to poorer perceived health status. Results
from the 6 dimensions should not be combined to provide a total score.

Part Il contains 7 items representing areas or activities that mag ye¥ f dzZSy OSR o6& (G KS NJ
health: paid employment, jobs around the house, social life, personal relationships, sex life, hobbies &
interests and holidays. Respondents provide yes or no answers as to whether each area is affected by

0 KS NB a LigrghRsthg of BealthQtems in Part Il are not weighted. A score out of 7 is obtained

by adding together the number of positive responses. Administration of Part Il is optional.

The NHP is a sekéported assessment that may be setfmpleted or admirstered by interview. It takes
F LILINRBEAYI GSt & mn YAy dzi S@untieal. 0oBPad dielas @ferentce scaeSiiN & Y I
healthy people by age, group, sex and social class are avdlhbieet al. 198h

Advantages

The NHP is araple and concise measure. Reported completion times range from 5 to 15 minutes and,
unless interview administration is necessary, administrative burden is mir{{foahs et al. 2000de

Haan et al. 1993Tabali et al. 2012 As a postal questionnaire, reported response rates range from 68
93%(Brazier et al. 199Zbrahim et al. 198@Hunt et al. 198% Ebrahin et al.(1986) reported low rates

of missing data (4 7%).

The NHP has been widely used and extensively studied. It wasrshenfasure of perceived health
developed for use in Europe.

Limitations

Overall, the NHP is a somewhat limited measure. It does not assess many areas of concern such as
sensory deficits, incontinence, eating problems, stigma, memory, intellectual abilityfinancial
difficulty (Bowling 1997 Ebrahim et al. 1986 It is a negative measure of health assegsimly the
presence or absence of problems and does not address the presence of positive outcomes or feelings
(Bowling 1997 Hunt et al. 198% A score of zerosiindicative only of an absence of the problems
presented on the NHP and does not indicate a sense ofheél.

The statements comprising Part | reflect serious problems and this may limit the usefulness of the scale
among less ill subjects. Given thaNS @ £ Sy OS 2 F 0OS Adna pfablens)t theSNBIB tay 6 & O 2 NJ
not be suited for use in the general population or among individuals experiencing only minor illnesses or
distress(Bowling 1997de Haan et al. 199%tansfeld et al. 1997

Although rates of completion may be high, in generak thiay be affected somewhat by the presence

of cognitive impairment. In a group of elderly nursing home residents (n=127, mean age = 83.6 years
+8.8), Tabali et a{2012) reported significant differences in MMSE scores in individuals who completed
the assessment anpared with those who did not (p<0.001). Using ROC analysis, the authors
determined that scale completion was most likely in residents with MMSE scores >16 (AUC = 0.80,
sensitivity = 80%, specificity = 76%abali et al. 2012

The use of the weights provided Wwithe scale items has been criticized as being inappropriate and
confounded(Anderson et al. 1993enkirson 199). In his 1991 study, Jenkins(k®91) gave values of 0

(no) and 1 (yes) to responses, summnibkd positive responses for each section and then expressed this
summed total as a percentage. Scores derived by this simplified method were very highly correlated
with results obtained using the traditional weighted system (r=0.98; p<0.001) suggestirthehase of
weights may be unnecessary.
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Part Il is not well studied. Most evaluative research pertains to Part I. This may be due to its optional
nature. The application of Part Il may be more limited than Part | as many of the items would be
inappropriade or irrelevant to a number of subject populations, such as the elderly, unemployed or
disabled(Bowling 1997. It is has been reported thatubsequent to further developmental work, the
authors no longer recommend the use of PafBidbwling 1997Caons et al. 200D

Summaryq Nottingham Health Profile

Interpretability:¢ KS bl t KIFra 06SSy GgARSf& dzZASR Ay 9dz2NRBLIS |y
manual is availabléHunt et al. 1989as are population norms and scores for individual patient groups

(Hunt et al. 198%

Acceptability:The NHP is short & simple taking little time to complete. High response rates and low

rates of missing data suggest that it is accépeato respondents. It has been test for use with proxy
respondents, however, reported reliability was low.

Feasibility:The test can be administered as either a-seffort questionnaire or interview and has been

used as a postal survey. The NHP is oded for use in the general population or with mildiyipaired
groups(Bowling 1997.

Table 21.55 NHP Evaluation Summary

Reliability Validity Responsiveness
Rigor Results Rigor Results Rigor Results Floor/ceiling
+++ +++ (TR) +++ +++ + n/a + (ceiling)
+++ (IC) ++ (floor)
(Cabral et al
2012

NOTE: +++=Excellent; ++=Adequate; +=Poor; n/a = insufficient information; TRt&#stCe internal consistency; 10 = Interobserver; vi
(re. floor/ceiling effects; mixed results)

21.4.7 Reintegration to Nanal Living Index (RNLI)

The Reintegration to Normal Living Ind@¥ood-Dauphinee & Williams 198¥Wood-Dauphinee et al.

1988 was developed as a short and simple way to assess, quantitatively, the degree to which individuals

who had experienced traumatic or incapacitating illness achieve reintegration. Reintegration to normal

living was defined & GKS &aO0FfS | dzik2NAR |a GGKS NB2NAFYyAT G
characteristics of an individual into a harmonious whole so that one can resumeadijeted living

FFGSNI Iy AyOl LI OA@VbodDRayiphinek & Wilfignd 20872 NJ (0 NI dzY | £

Based upon literature reviews and information gathered from consultations and testing with advisory

panels consisting of healthcare professionals from a variety of disciplines, patients, relatpagienfs

and clergymen, 11 declarative statements were developed. Each of these statements are rated by the
NBALRYRSYG 2y | mn OY @Aadat Iyrf23dz2S aoOltS 6! {0
aAldzr GA2Yy ¢ 6mM  2NJ YA YAI{e NSAYONADNGEG ALY O &k Rl GA 2
reintegration). Individual item scores are summed to provide a total score out of 110 points that is
proportionally converted to create a score out of 100/ood-Dauphnee et al. 1988 Two subscales

have been identified within the RNLI; Daily Functioning and Perceptions of Self. These may be calculated

by combining the responses to the first 8 statements and the final 3 statements, respectively.

Three and 4ooint caegorical scoring systems were also develog@dbodDauphinee et al. 1938
however, the 10 cm VAS was selected over either of these. Despite this;pihietategorical system
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has been used in the evaluatia stroke patientyMayo et al. 2002Mayo et al. 200D In the 3point

system, an additional category is ins@iR 0 S 6SSy (GKS Gég2 | yOK2N LAY
aAlbdz GA2yé0 YR GKS NBaLRyRSylu aSftsSoda GdKS yvyzad |
total scale scores from @22 (Mayo et al. 2002Mayo et al. 200D

The RNL is short and simple. It requires no training to administer and is available free of charge. Patient
and proxy formats are availlbas are English and FrerClanadian versions.

Advantages

The RNLI is a simple, brief assessment tool. Versions are available for administration to either patient or
appropriate proxy respondents in either French or English. The RNLI does not appeafteched by
either age or gendefCarter et al. 2000Steiner et al. 1996

The RNL focuses on the peptien of the individual with regard to his or her own capabilities and
personal autonomy rather than on the achievement of what is considered normal by s¢Catol et
al. 1999. As such, it provides a patieogntred assessment of fiategration.

Limitations

Low correlations have been reported betwesesponses given by healthcare professionals and patients.
Given the subjective nature of the statements, the authors do not recommend that healthcare
professionals be used as proxy responddkit®od-Dauphinee eal. 1988.

While the use of subscales has the potential to provide more information than a single, summed score,

the ideal composition of the subscales is uncertain. Using principal component analysisfatter?2

structure of the index has been ciinmed (Stark et al. 2006 however, the composition of the factors

differed aubstantially from those identified by the authors of the RNLI. Stark €2@05 reported the
LINBaSyOS 2F W FILIOG2NAT GKS FANRGET f10StSR aaz20Alf
relationships and family roles, socialization, coping with life events and social and recreational activities)
while the second t 1 6 St SR aLKeaAOlfté¢ O2yaraiSR 2F p AGSYa
the home and community, taking trips, selire and productivity). The authors suggested that this
difference may be accounted for by the use of a different patient pagn than the one used in the

initial validation study by Woo®auphinee et afStark et al. 20051988)® / 2 Y FANX I G A2y 2 F
factor structure has not been undertaken using a population of stroke patients.

While the RNLI has been used for the assessment of individuals who have experienced stroke, its
reliability and validity have not been weltudied within this particular population. In addition, the use

of a visual analogue scale in the assessment of stroke patients may not be appropriate. A study by Price
et al. (1999 examined the use of visual analogue scales among stroke patients and found that, while the
VAS was the most sensitive of the scales examine, it was associated with the poorest completion rates.
Inabiity to complete the VAS correctly was associated with tactile inattention, hemineglect and
cognitive and visuospatial impairments. A categorical rating system (in this case, consisting of none,
mild, moderate, severe) was completed correctly more oftemttize VASPrice et al. 1999 While a 3

point categorical system for the RNLI was developed and has been used in the strokatipoptie
reliability and validity of the -point response format has not been examined.

There are no generally accepted standards for interpretation presently available. A distribution of RNL
scores was published in a study of patients (n=182) follgwiunbarachnoid haemorrhag€arter et al.

2000. In that distribution, severe impairment included scores from %9, moderate impairment from

60 - 79, mild impairment from 8@ 99. A score of 100 was indicative of no impairment. However, this
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proposed distribution was obtained using a small sample of patients with subarachnoid haemorrhage.
Further evaluation in a larger, less specialized population of stroke patients is required.

Summaryg Reintegration to Normal Living Index

Interpretability: There are no genergll accepted standards for interpretation. While a scoring
distribution has been proposed for severe, moderate and mild impairment, the proposed distribution
was based on a small subject sample. Further investigation using a large sample populationgd.requir
Acceptability:Short and simple, administration of the RNLI represents minimal patient burden. It has
been assessed for use with proxy respondents with moderate success when significant others are used.
Feasibility:The RNLI is available free of aparalthough it is recommended that one contact the scale
authors prior to use. No training is required to administer the RNLI and it has been assessed for use in
longitudinal studies.

Table 21.55 RNLI Evaluation Summary

Reliability Validity Responsivaeess
Rigor Results Rigor Results Rigor Results Floor/ceiling
+ +++ (TR) + ++ + ++ n/a
+++ (10)

NOTE +++=Excellent; ++=Adequate; +=Poor; n/a = insufficient information; TR=MBss{ I€= internal consistency; |0 = Interobsenaigd
(re. floor/celing effects; mixed results)

21.4.8 StrokeAdapted Sickness Impact Profile (SAR30)

The Sickness Impact Profile (SIP) is a comprehensive, behavibagsty measure of perceived health
status originally intended for use in health surveys, progrdamming, policy formation & in monitoring
patient progress in terms of sickne@ergner et al. 1981Bergneret al. 1976. It has become one of the
more commonly used generic instruments in the assessment of heallked quality of life.

The major drawback in the use of the SIP may be its length. It contains 136 items and may take more
than 30 minutes to amplete. As such, it represents considerable patient burden and may pose
significant administrative difficulty for both clinical and research trial applications. A shorter version has
been developed specifically for use in stroke outcome research in dodewvercome problems of
acceptability and feasibility associated with the longer(&#R Straten et al. 1997

The StrokeAdapted Sickness Impact Profile {SIR30) was desied directly from the original scale. van
Straten et al(1997) followed a 3stage process to eliminate items and subscales of least relevance to
stroke survivors as well as thoadth the lowest levels of reliabilitgGolomb et al. 2001l The end result

is a scale comprised of 30 items in 8 subscales (body care & movement, social interaction, mobility,
communication, emotional behaviour, household managementrtia¢ess behaviour and ambulation).
Scale items are weighted to reflect the relative importance of the item to health status. Weights used in
the SASIR30 are the same as those used in the parent version and were derived by health
professionals, students dmmembers of a group health pld¢de Bruin et al. 1992

Each item takes the form of a statement describing demnin behaviour that reflect the impact of
illness on some aspect of daily life. Respondents are asked to mark items most descriptive of themselves
on a given day. To score the-SA30, weights are applied to marked items, summed for each subscale
and expressed as a percentage for each subscale. Higher scores are indicative of poorer health outcome
(Cup et al. 2003Finch et al. 2002van Straten et al. 1997 Subscales can be combined to form 2
dimensions; physical (body care & movement, ambulation, household management and mobility) and
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psychosocial (aftness behaviour, communication, social interaction & emotional behavi(ah
Straten et al. 199y

b2 &LISOALFE SHdZALIYSY(d 2NJ GNIAYAVEI AYSNEBE d2X NP & G KR N
for the original SIRMcDowell & Newell 1996 Like the original SIP, the -SM230 may be self
administered or completed by interview.

Advantages

The SASIR30 is a much shorter and simpler scale than the parent scale and is more suitable for use in
stroke outcome researcf{Finch et al. 2002 Authors of the scale provide regression weights to allow for

the calculation of estimate®IP scores from S$RP30 scoreqvan Straten et al. 1997In addition to
maintaining much of the original subscale structure of the SIP, these weights help facilitate sampar

with studies using the original S1B6. In addition, van Straten et §2000 have identified cutoff scores

for representative of poor health. Patients with scores >33 were reported to be ADL disabled, unable to
live independently, experienced some problems in-satle, mobility and in performing their main
activity, and reporteddw values for healthelated quality of life. Similar profiles were observed for
physical dimension scores >40, but no cutoff values could be defined using the psychosocial dimension
(van Straten et al. 2000

Limitations

In the process of creating the strolelapted scale, items less relevant to stroke were removed (ie.
applying to fewe than 10% of stroke patients). However, no attempt was made to supplement the scale
with items or domains of potential importance to stroke. The straklapted version does not assess
pain, recreation, energy, general health perceptions, overall qudlitifeoor stroke symptomgGolomb

et al. 200).

In examining the weights of removed items, van Straten e(1&897) note that higher item weights
tended to beassociated with items that were removed and were descriptive of more severe health
states. The new scale, therefore, may be less effective when used with patients who have suffered a
severe stroke. Agreement between scores obtained with thel3&and SAIR30 was lower among

more severely ill stroke patients than among healthier patidnés Straten et al. 1997

Total scores of the SBIR30 appear to be largely explaideby its physical dimension (66% for the
subscales of the physical dimension vs 25% for the subscales of the psychosocial dinjearsiBiraten

et al. 2000. As such, the SBIR30 may represent a measure of physical disability rather than the more
comprehensive constructs of health status or heakttated quality of life.

Summaryg Sroke Adapted Sickness Impact Profile

Interpretability:Maintenance of original structure and scoring procedures from the SIP in addition to the
provision of constants with which to calculate estimated SIP scores from those obtained with-$#1B SA
30 haveenhanced interpretability. Cuff scores for poor health outcomes have been propoéeth
Straten et al. 2000

Acceptability:The SASIRP30 is shorter and simpler than the original, thereby reducing the associated
patient burden. The original SIP has been tested for use with proxy respondents.

Feasibility:This shorter, simpler vemn of the SIP should represent less administrative burden and can
be more easily included in both research and clinical settings.

Table 21.56 SAIR30 Evaluation Summary
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Reliability Validity Responsiveness
Rigor Results Rigor Results Rigor Results Floor/ceiling
+ ++ (IC) ++ ++ + ++ n/a

NOTE +++=Excellent; ++=Adequate; +=Poor; n/a = insufficient information; TR=fsst I€= internal consistency; |0 = Interobserver; varied
(re. floor/ceiling effects; mixed results)

21.4.9 Stroke Impact Sca(&1S)

The Stroke Impact Scale is a str@gecific, comprehensive, health status measure. The scale was
developed with input from both patients and caregivésincan et al. 199%nd is intended to include
domains from across the full impairmeparticipation continuumDuncan et al. 2000

Version 2.0 was comprised of 64 items in 8 domains (strength, hand function, ADL/IADL, mobility,
communicaion, emotion, memory and thinking, participatiofipuncan et al. 1999 Based on the
results of a Rasch analysis process, 5 items have been removed from version 2.0 to create the current
version 3.0(Duncan et al. 2003 The SIS is apent-based, selfeport scale in which each item is rated

on a 5point Likert scale in terms of the difficulty the patient has experienced in completing each item
during the past week. A score of 1 represents an inability to complete the item and a aicére
represents no difficulty experienced at all. Care should be taken when administering and scoring three
of the questions in domain 3 (emotion3f, 3h and 3i. These questions treat a score of 5 as the most
negative score and a 1 as the most positicere. For final summary score purposes, these values need

to be transformed (i.e. 5=1, 4=2, 3=3).

Using an algorithm equivalent to the one used in the36Faggregate scores are generated for each

domain. Domain scores range from¢@00. Factor analys of the SIS 2.0 revealed that the 4 physical

domains (strength, hand function, mobility and ADL/IADL) can be summed together to create a single,
physical dimension score while all other domains should remain sep@atecan et al. 19990ne item

Ad AyOfdzRSR G2 | aasSaa ofirkcbveri dhe 8tdsip@sented! @ $hdldortn fof aLJS NO S
Gradz-tf ylrft23 a0FtS FNRBY n 2 mnn 6KSNB n AYyRAOLI

The SIS was originally developed for administration by-fadace interview. It is reported to

take approximately 15¢ 20 minutes to administefFinch et al. 2002 A recent study by
Jenkinson and colleagué®013 validated the SIS in the UK setting and proposed a short from
version with index score in order to create a less burdensome measure. The SIS (3.0), along
with guides fo administration and scoring the SIS are available via the internet at
www?2.kumc.edu/coa

Advantages

The Stroke Impact Scale is intended to assess multiple domains of stroke recovery without administering
multiple tests(Duncan et al. 2000 This may represent a decrease in patient burden and increased
feasibility for researchers. German and Portugu@eazilian) versions of the SIS have been developed
and evaluatedCarodArtal et al. 2008Petersen &al. 200).

Published estimates of clinical importance differences by domain may improve interpretability of the
results derived from repeat assessments (Lin et al. 2009).
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Limitations

The emotion domain seems to be less psychometrically acceptadtettie other 7 domainfDuncan et
al. 1999 and even in version 3.0, the items are reported as being limited by their simpfjc¢iat is,
able to assess difficulties within only the severely affected stroke surgancan et al. 2003
Additional research on the psychometric acceptability of this scale is required.

As for other multidimensional assessments of heattated quality of li€, agreementsbetween
patient and proxy raters were strongest in domains evaluating observable behayDunsan et al.
2002. This was also reported by CarAdal et al. (2009 who demonstrated the poorest levels of
patient/proxy agreements in the memory, communication, emotion and social participation domains.
Although the magnitude of bias reported was small in both €tsidproxy raters tended to rate patients
worse than the patients themselvg€arodArtal et al. 2009 Durcan et al. 2008 particularly in the
strength, ADL and composite physical dom#®asrodArtal et al. 2009

Summaryg Stroke Impact Scale

Interpretabilty: No standards or normative scores are available. The scale is nhew and has limited
information available.

Acceptability:The patientOS Yy § SNBR yIF dzNE 2F (GKS &a0lFfSQad RS@St 2|
patients and assessment across multiple levelaymeduce patient burden. The scale has been
evaluated successfully for use by proxy respondents.

FeasibilitySimple to administer and has been tested for use as a mailed questionnaire.

Table 21.57 SIS Evaluation Summary

Reliability Validity Responsieness
Rigor Results Rigor Results Rigor Results Floor/ceiling
+ ++ (TR) + +++ + + varied
+++ (IC)

NOTE +++=Excellent; ++=Adequate; +=Poor; n/a = insufficient information; TR=fBss{ I€= internal consistency; |0 = Interobserver; varied
(re. floor/ceiling effects; mixed results)

21.4.10 Stroke Specific Quality of Life Scale (SSQOL)

The SSQOL is a patier@ntered outcome measure intended to provide an assessment of heglbited
guality of life specific to stroke survivors. Scale domainsit@mas were derived from a series of focused
interviews with survivors of ischemic stroig¢ellyHayes 2000Williams et al. 1999

The SSQOL is a selport scale containing 49 items in 12 domains: mobility, energy, upper extremity
function, work/productivity, mood, selfare, social roles, family roles, vision, language, thinking, and
personality. Bch item is rated on a-point Likert scale on one of 3 keyed response §étdliams et al.

1999. Higher scores indicate better function. The SSQOL yields both domain scores and an overall
SSQOL summary score. The domain scores are unweighted averages of the associated items while the
summay score is an unweighted average of all twelve domain sq@v@iams et al. 1999

Advantages

The method of development used assured content validity and a patias¢éd measure of meaning to
stroke patients(Williams et al. 1999 Danish, German and Mandarin Chinese, Turkish, and Yoruba
(SouthWestern Nigeria) versions of the scdlave been develope(Ewert & Stucki 20QHsueh et al.
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2017, Muus et al. 2011Muus et al. 2009Muus & Ringsberg 200%uus et al. 200y, Assessments of

this tool in various languages and populations has furthered the evidence for the SSQOitery 12
Dutchlanguage short form has been developed and translated into Chi(@sen et al. 201;2Post

2010. The Dutch shottorm has since been validated in adihnic stroke populationKerber et al.

2012, and a Chinese version of the SSQOL has been developed and validated in patients with an
aneurysmal sbarachnoid hemorrhage (aSAWpong et al. 2012 A shortform of this Chinese version,
specifically for aSAH has also since been develffMeang et al. 2018

Limitations

The SSQOL is a relatively new scale which requires furtherpiduitgd psychometric evaluation. It has

not been tested in indiduals with severe stroke.

The SSQOL does not appear to exhibit good sensitivity to change over time. Scale authors reported that
one half of the SSQOL domains demonstrated less than moderate effect sizes and the amount of help
response set appeared to lacesponsiveneséNilliams et al. 1999 More recently, Lin et a(2010
reported SRM values for SSQOL domains ranging 0003 (seklcare) to 0.17 (language) bad on
assessments conducted before and after-awekek therapeutic intervention targeting rehabilitation of

the upper extremity post stroke. The SRM for the total SSQOL score was 0.14.

Several studies have examined the use of the SSQOL with proxy resgonigor observable, physical
domains betweerrater agreement has been reported to be moderate to excellent; however, in areas
where responses may be based more on personal judgement or opinion than observation (e.g.
psychological and social domains) thesociation between patient and proxy responses has been
weaker (Muus et al. 2009 Williams et al. 2006Williams et al. 2000 It is recommended that
information obtained from proxy respondents be treated as supplementary rather than substantive and
that use of proxy be restricted to individuals eitheiriy with or in daily contact with the patierftynn

Snow et al. 2008Muus et al. 2009

Summaryg Stroke-Specific Quality of Life Scale

Interpretability: There are no standardized or normative values available for comparison.

Acceptabilitylts patientOSy § SNER RS@St 2LIYSyid YI& AyONBlIasS Ada
to assess.

Feadbility: No training necessary for administration. The SSQOL ist@&pelt questionnaire.

Table 21.58 SSQOL Evaluation Summary

Reliability Validity Responsiveness
Rigor Results Rigor Results Rigor Results Floor/ceiling
+ +++ (IC) + ++ + + n/a

NOTE +++=Excellent; ++=Adequate; +=Poor; n/a = insufficient information; TR=ess{ I€= internal consistency; 10 = Interobserver; varied
(re. floor/ceiling effects; mixed results)

21.5Conclusions and Recommendations
A careful review of the importanineasurement qualities obtainable from the published literature on
stroke rehabilitation outcome measures produced the following main conclusions:

1. There appears to bedequate information availableith which to evaluate the reliability and validity
of commonly used measures.
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2. Approaches taken to examine (and report) the measurement qualities of these instruments are
inconsistent (especially with regard to validity).

3. Far less information is available on the responsiveness of measures, comptraeliability and
validity (see Tables 21.42, 21.43 & 21.44 which present summaries of measures in each ICF category).

4. Of the three levels for classification from the ICF, the Participation category seems to be the most
problematic with respect to:a) lack of consensus on the range of domains required for measurement;
(b) much greater emphasis on heahdlated quality of life, relative to subjective quality of life in
general; (c) the inclusion of a mixture of measurements from all three ICF cigggor

5. The literature offers very little specific guidance on how to ensure that the selection of an outcome
measure is appropriate to a specific clinical purpose or research queStierfound it impossible to
evaluate measures using this criteriofherelationship between the concepts of appropriateness and
validity are not explained in a manner that would facilitate the selection of an outcome measure in
stroke rehabilitation.

Clearly, there is no single form of rehabilitation that will be effectoreall of the important features of

a strokerelated condition, from the perspectives of all stakeholdé@rserefore, one should be careful

not to assume that strong evidence for intervention in a particular area necessarily implies that this
intervention is likely to produce favourable outcomes in all domains that matter, for all those
concernedBased upon the conclusions from our review, we offer the following advice to the reader on
how to enhance the clinical meaningfulness of the findings from tHEB&R

1. Wherever possible, try to interpret the strength of evidence for a particular form of stroke
rehabilitation within the context of a theory, conceptual framework, or model for understanding the
relationship between therapy and outcomé&his will hép you decide the forms, standards, and
timeframes for reliability, validity, and responsiveness that are most appropriate to your clinical
interests.

2. Consider what stakeholder values (e.g., patient, caregiver, practitioner), and balance of perspective
are most important to you in interpreting the strength of eviden¥eu should be most concerned with
interpreting the evidence from studies that have used reliable, valid, and responsive measures from
these perspectives.

3. Examine carefully the natirand scope of outcome measurement used in reporting the strength of
evidence for your area of interest in stroke rehabilitatidrhere is diversity in nature and scope of
measures used within each of the 3 ICF categories, and a lack of consensus orrentieg most
important indicators of successful rehabilitation outcome in each domain.

21.5.1 Evaluation Summaries by ICF Category

Tables 21.59, 21.60 and 21 present a summary of the evaluation undertaken for measures in each ICF
category.

Table 21.9 Evaluation Summary Body Structure/Impairment Outcome Measures
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Outcome Measure Reliability Validity Responsiveness
Rigor Results Rigor Results Rigor Results Floor/ceiling
Beck Depression Inventory| — +++ ++4TR) +++ +H+ + + n/a
++4IC)
Behavioral Intiention Test + ++4TR) ++t +H+ n/a n/a n/a
+++(10)
+(IC)
Canadian Neurological Scal + +410) ++ +++ + + n/a
++4IC)
Clock Drawing Test ++ ++4TR) +++ ++ n/a n/a n/a
++(10)
Frenchay Aphasia Screenin + +++ (TR) + +++ n/a n/a n/a
Test +++ (10)
Fud-Meyer Assessment +H+ ++{TR) +H+ +H+ ++ ++ +(sensation)
++410) (problems ++(UE)
++(IGhalance) balance & +sensation)
sensation
sections)
General Health Questionnair + ++4(IC) +++ +++ n/a n/a n/a
28
Geriatric Depression Scale| ~ +++ ++TR) ++t +H+ n/a n/a n/a
++10
Hospital Anxiety and +++ ++4TR) +++ ++ + + +++
Depression Scale ++(10)
++ (IC)
Line Bisection Test + +++ (TR) ++ ++ nla n/a nla
Mini Mental State +++ +++(TR) +++ ++ nla n/a nla
Examination ++ (10)
++ (IC)
Modified Ashworth Sde +++ +HTR) + ++ + ++ n/a
+410)
Montreal Cognitive + ++4TR) ++ +++ n/a n/a n/a
Assessment ++(10)
Motor-free Visual Perception + ++4TR) ++ ++ n/a n/a n/a
Test ++IC)
National Institutes of Health|  ++ +HTR) +++ +++ + + +
Stroke Scale +410)
+(IC)
Orpington Prognostic Scalef  + ++4TR) ++ ++ n/a n/a nla
++410)
Stroke Rehabilitation ++ ++4TR) ++ +++ + +++ +
Assessment of Movement ++4IC)

NOTE +++=Excellent; ++=Adequate; +=Poor; n/a = insufficient information; TR=fssf €= internal corstency; 10 = Interobserver; varied
(re. floor/ceiling effects; mixed results)

Table 21.5%valuation Summary, Activity/Disability Outcome Measures

Outcome Measure Reliability Validity Responsiveness
Rigor Results Rigor Results | Rigor Results Floor/ceiling
Action Research Arm Test ++ ++4TR) ++ +++ ++ ++ +
++%10)
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Barthel Index +++ ++4TR) +++ +++ +++ ++ varied
+++(10)
+++(IC)
Berg Balance Scale ++ ++4TR) +++ +++ +++ +++ varied
++410)
++4IC)
Box and Block Test ++ ++4TR) ++ +++ ++ ++ n/a
++410)
Chedoke Arm and Hand Activit + ++4TR) + +++ + ++ n/a
Inventory ++(10)
ChedokeMcMaster Stroke + ++4TR) + +++ + +++ n/a
Assessment Scale +++(10)
+++(IC)
Clinical Outcomes Variables Sc. + ++4TR) ++ +++ ++ ++ ++
+++(10)
++(IC)
Functimal Ambulation Categorie + +(TR) ++ +++ + +++ +
++10)
Functional Independence +++ ++4TR) +++ ++ +++ ++ ++
Measure +++(10)
+++(IC)
Frenchay Activities Index +++ ++(TR) +++ +++ + ++ +++
++(10)
+++(IC)
Modified Rankin Handicap Sca ++ +HTR ++ +++ + ++ +
++(10)
Rivermead Motor Assessment + ++(TR) ++ ++ + ++ Possible floor
+(10) effect
+++(IC)
SixMinute Walk Test ++ ++4TR) +++ +++ ++ ++ n/a
++10)
Motor Assessment Scale ++ ++%TR) +++ ++ + + +
+++(10)
Nine Hole Peg Test ++ ++4TR) ++ +++ + + +
++10)
Rivermead Mobility Inventory | +++ ++4TR) +++ +++ +++ +++ varied
+++(10)
+++(IC)
¢AYSR 4! L) g ++ ++4TR) . +H+ + ++ + (floor, pts unable
+++(10) to complete)
Wolf Motor Function Test + +++(TR) + +++ ++ ++ +
+++(10)
++(|C)

NOTE +++=Excellent; ++=Adequate; +=Poor; n/a = insufficient information; TR=fssf €= internal consistency; 10 = Interobserver; varied
(re. floor/ceiling effects; mixed results)

Table 21.5%&valuation Summary, Participation/Handicap Outome Measures
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Outcome Measure Reliability Validity Responsiveness
Rigor Results Rigor Results Rigor Results Floor/ceiling
Canadian Occupational ++ ++(TR) ++ ++ + + n/a
Performance Measure
EQ5D + ++(TR) +++ ++ + ++ varied
++ (10)
++ ++(TR) + ++ n/a n/a n/a
LIFEH +410)
++(IC)
London Handicap Scale + ++{TR) + +Ht + ++ +
Medical Outcomes Study Shor{  +++ +++ (TR) +++ +++ ++ +++ | +++ (total score
Form 36 +++ (IC) (Note: 1 | floor/ceiling)
study ++ (individual
reported | domainsg floor)
ES) | +/++(individual
domains-
ceiling)
Nottingham Health Profile +++ +++ (TR) +++ +++ + n/a + (ceiling)
+++ (IC) ++ (floor)
Reintegration to Normal Living + ++4TR) + ++ + ++ n/a
Index ++4(10)
Sickness Impact Profile (stroke + ++(IC) ++ ++ + ++ n/a
adapted version)
Stroke Impact Scale + ++(TR) ++ +++ ++ + varied
+++(IC)
StrokeSpecific Quality dfife + +++ (IC) + ++ + + n/a
Scale

NOTE +++=Excellent; ++=Adequate; +=Poor; n/a = insufficient information; TR=fss} I€= internal consistency; |0 = Interobserver; varied
(re. floor/ceiling effects; mixed results)

21. Outcome Measures in Stroke Rehabilitation

pg.1020f 144
www.ebrsr.com


http://www.ebrsr.com/

wSTFSNByOSa

Aben, I., Verhey, F., Ldwesg, R., Lodder, J., & Honig, A. (2002). Validity of the beck depression
inventory, hospital anxiety and depression scale -8 land hamilton depression rating scale as
screening instruments for depression in stroke patieRsychosomatics., 43), 386393.

Adams, S. A., Ashburn, A., Pickering, R. M., & Taylor, D. (1997). The scalability of the Rivermead Motor
Assessment in acute stroke patien®inical Rehabilitation, 11), 4251.

Adams, S. A., Pickering, R. M., Ashburn, A., & Lincoln, N. B. (I887/calability of the Rivermead
Motor Assessment in nonacute stroke patien®iin Rehabil., 1), 5259.

Adunsky, A., Fleissig, Y., Levenkrohn, S., Arad, M., & Noy, S. (2002). Clock drawing tasntahini
state examinathn and cognitivéunctional independence measure: relation to functional
outcome of stroke patientsArch Gerontol Geriatr., §8), 153160.

Agrell, B., & Dehlin, O. (2000). Mini mental state examination in geriatric stroke patients. Validity,
differencesbetween subgroups of patients, and relationships to somatic and mental variables.
Aging (Milano.). 1), 439444,

Ahmed, S., Mayo, N. E., Higgins, J., Salbach, N. M., Finch, L., ©%pmihee, S. L. (2003). The Stroke
Rehabilitation Assessment of Movemt (STREAM): a comparison with other measures used to
evaluate effects of stroke and rehabilitatiddhys Ther., §3), 617630.

AlKhawaja, I., Wade, D. T., & Collin, C. F. (1996). Bedside screening for aphasia: a comparison of two
methods.J Neurol., 24(2), 202204.

Almeida, O. P., & Almeida, S. A. (1999). Short versions of the geriatric depression scale: a study of their
validity for the diagnosis of a major depressive episode according td0GId DSMV. Int J
Geriatr Psychiatry., 140), 858865.

American Thoracic Society. (2002). ATS statement: guidelines for tmeinsite walk test. Am J
Respir.Crit Care Med., 1@9, 111117.

Andersen, H. S., Sestoft, D., Lillebaek, T., Gabrielsen, G., & Hemmingsen, R. (2002). Validity of the
General Health Qustionnaire (GHE28) in a prison population: data from a randomized sample
of prisoners on remandnt J Law Psychiatry., @, 573580.

Anderson, R. T., Aaronson, N. K., & Wilkin, D. (1993). Critical review of the international assessments of
health-related quality of life Qual.Life Res. (@), 369395.

Andersson, A. G., Kamwendo, K., Seiger, A., & Appelros, P. (2006). How to identify potential fallers in a
stroke unit: validity indexes of 4 test methodsRehabil Med., §8), 186191.

21. Outcome Measures in Stroke Rehabilitation pg.1030f 144
www.ebrsr.com


http://www.ebrsr.com/

Andresen, E. M. @0). Criteria for assessing the tools of disability outcomes research. Phys Med
Rehabil., 812 Suppl 2), S1520.

Andresen, E. M., Gravitt, G. W., Aydelotte, M. E., & Podgorski, C. A. (1999). Limitations e36he &F
sample of nursing home rekents.Age Ageing., 28), 562566.

Andresen, E. M., & Meyers, A. R. (2000). Heallted quality of life outcomes measure&rch Phys
Med Rehabil., 81L.2 Suppl 2), S3845.

Anemaet, W. K. (2002). Using standardized measures to meet the challengekefadsessment.opics
in geriatric rehabilitation, 1&), 4762.

Ansari, N. N., Naghdi, S., Hasson, S., Mousakhani, A., Nouriyan, A., & Omidvar, Z. (200&grInter
reliability of the Modified Modified Ashworth Scale as a clinical tool in measuremémest
stroke elbow flexor spasticitiNeuroRehabilitation., 28), 225229.

Ansari, N. N., Naghdi, S., Moammeri, H., & Jalaie, S. (2888 orth Scales are unreliable for the
assessment of muscle spasticBhysiother Theory Pract., (&3, 119125.

Anari, N. N., Naghdi, S., Younesian, P., & Shayeghan, M. (2008)ahuedntrarater reliability of the
Modified Modified Ashworth Scale in patients with knee extensor poststroke spasticity.
Physiother Theory Pract., (&3, 205213.

Appelros, P. (2007). @tacteristics of the Frenchay Activities Index one year after a stroke: a population
based studyDisabil Rehabil., Z20), 785790.

Ashworth, B. (1964). Preliminary trial of carisoprodal in multiple sclef@sistitioner, 192540542.

Aylard, P. R., Gadling, J. H., McKenna, P. J., & Snaith, R. P. (1987). A validation study of three anxiety and
depression seldssessment scale$ Psychosom.Res. (3}, 261268.

Azouvi, P., Samuel, C., LeDizyfus, A., Bernati, T., Bartolomeo, P., Beis, J. M., Chd&krdreclercq, M.,
Marchal, F., Martin, Y., De, M. G., Olivier, S., Perennou, D., fyaddt P., Prairial, C., Rode, G.,
Sieroff, E., Wiart, L., & Rousseaux, M. (20@&&nsitivity of clinical and behavioural tests of
spatial neglect after right hemisphe stroke.J Neurol Neurosurg Psychiatry.(Z)3 160166.

Banks, J. L., & Marotta, C. A. (2007). Outcomes validity and reliability of the modified Rankin scale:
implications for stroke clinical trials: a literature review and synth&imke., 383), 1091-1096.

Barr, J. T., Schumacher, G. E., Freeman, S., LeMoine, M., Bakst, A. W., & Jones, P. W. (2000). American
translation, modification, and validation of the St. George's Respiratory Questioni@ire.
Ther., 229), 11211145,

21. Outcome Measures in Stroke Rehabilitation pg.1040f 144
www.ebrsr.com


http://www.ebrsr.com/

Barreca, S., Gowland, K., Stratford, P., Huijbregts, M., Griffiths, J., Torresin, W., Dunkley, M., Miller, P.,
& Masters, L. (2004). Development of the Chedoke Arm and Hand Activity Inventory: theoretical
constructs, item generation, and selectidiop Stroke Rehabil., (), 31-42.

Barreca, S. R., Stratford, P. W., Lambert, C. L., Masters, L. M., & Streiner, D. L. (2068psTest
reliability, validity, and sensitivity of the Chedoke arm and hand activity inventory: a new
measure of uppetimb function for survivors of stke. Arch Phys Med Rehabil., (85, 1616
1622.

Barreca, S. R., Stratford, P. W., Masters, L. M., Lambert, C. L., & Griffiths, J. (2006). Comparing 2 versions
of the Chedoke Arm and Hand Activity Inventory with the Action Research ArnPhgstTher.,
86(2), 245253.

Barreca, S. R., Stratford, P. W., Masters, L. M., Lambert, C. L., Griffiths, J., & McBay, C. (2006). Validation
of three shortened versions of the Chedoke Arm and Hand Activity InverRbiysiotherapy
Canada, 5@), 148156.

Barton, G. R., SA¢T. H., Avery, A. J., Jenkinson, C., Doherty, M., Whynes, D. K., & Muir, K. R. (2008). A
comparison of the performance of the BB and SBD for individuals aged >or= 45 years.
Health Econ., 17), 815832.

Beck, A., Steer, R. A., & Brown, G. K. (19&3k Depression Inventetly (BDHIl). The Psychological
Corporation.San Antonio, TX, 1996

Beck, A. T., & Beck, R. W. (1972). Screening depressed patients in family practice. A rapid technic.
Postgrad.Med., 5(6), 8185.

Beck, A.T., Steer, R. A., & Carbin, M. G. (1988). Psychometric properties of the Beck Depression
Inventory: Twentyfive years of evaluatiorClinical psychology review(18, 77100.

Beck, A. T., WARD, C. H., MENDELSON, M., MOCK, J., & ERBAUGH, J. (196a)y Aor imearsuring
depressionArch Gen.Psychiatry., 4:561., 561-571.

Beck, C. T., & Gable, R. K. (2000). Postpartum Depression Screening Scale: development and
psychometric testingNursing Research, @8, 272282.

Beninato, M., GHBody, K. M., Sa, S., Stark, P. C., Bl&dbaffer, R. M., & Stein, J. (2006).
Determination of the minimal clinically important difference in the FIM instrument in patients
with stroke.Arch Phys Med Rehabil.,(&7, 3239.

Benjamin, S., Decalmer, P., & Haran, D. (1988mmunity screening for mental illness: a validity study
of the General Health Questionnaifr J Psychiatry., 140:1-80., 174180.

Berg, K. (1989). Measuring balance in the elderly: preliminary development of an instrument.
Physiotherapy Canada, @), 304311.

21. Outcome Measures in Stroke Rehabilitation pg.1050f 144
www.ebrsr.com


http://www.ebrsr.com/

Berg, K., Woodauphinee, S., & Williams, J. I. (1995). The Balance Scale: reliability assessment with
elderly residents and patients with an acute stroBeand J Rehabil Med.,(2Y, 2736.

Berg, K. O., WoeBauphinee, S. L., Williams, J& .Maki, B. (1992). Measuring balance in the elderly:
validation of an instrumentCan J Public Health., 83 Suppl 2$7S711.

Bergner, M., Bobbitt, R. A., Carter, W. B., & Gilson, B. S. (1981). The Sickness Impact Profile:
development and final revish of a health status measurkled Care., 18), 787805.

Bergner, M., Bobbitt, R. A., Kressel, S., Pollard, W. E., Gilson, B. S., & Morris, J. R. (1976). The sickness
impact profile: conceptual formulation and methodology for the development of a hetdths
measurelnt J Health Serv.(8), 393415.

Bjelland, I., Dahl, A. A., Haug, T. T., & Neckelmann, D. (2002). The validity of the Hospital Anxiety and
Depression Scale. An updated literature revi@wWsychosom.Res. (8f 6977.

Blackburn, M., vany. P., & Mockett, S. P. (2002). Reliability of measurements obtained with the
modified Ashworth scale in the lower extremities of people with stréMeys Ther., §2), 2534.

Blake, H., McKinney, M., Treece, K., Lee, E., & Lincoln, N. B. (2002). Aivevailggreening measures
for cognitive impairment after strokedge Ageing., 3B), 451456.

Bleecker, M. L., Bol/ilson, K., Kawas, C., & Agnew, J. (1988)spgeific norms for the MiAViental
State ExamNeurology., 36L0), 15651568.

Bodiam, C. @99). The use of the Canadian Occupational Performance Measure for the assessment of
outcome on a neurorehabilitation uniBritish Journal of Occupational Therapy, $23126.

Bogard, K., Wolf, S., Zhang, Q., Thompson, P., Morris, D., & Niargds, D (2009). Can the Wolf
Motor Function Test be streamlinedfeurorehabilitation and Neural Repair,(83 422428.

Bohannon, R. W., & Smith, M. B. (1987). Interrater reliability of a modified Ashworth scale of muscle
spasticity Phys Ther., §2), 206207.

Bour, A., Rasquin, S., Boreas, A., Limburg, M., & Verhey, F. (2010). How predictive is the MMSE for
cognitive performance after stroke?Neurol., 254), 630637.

Bouska, M. K., E. (1982). Manual for the application of the rdo¢ervisual perception tédo the adult
population.

Bowling, A. (1997Measuring Heath: A review of quality of life measurement s¢2lesl.). Philadelphia,
PA: Open University Press.

21. Outcome Measures in Stroke Rehabilitation pg.1060f 144
www.ebrsr.com


http://www.ebrsr.com/

Brazier, J., Jones, N., & Kind, P. (1993). Testing the validity of the Eurogol and compathindné SF
36 health survey questionnairQual.Life Res.(2), 169180.

Brazier, J. E., Harper, R., Jones, N. M., O'Cathain, A., Thomas, K. J., Usherwood, T., & Westlake, L. (1992).
Validating the SB6 health survey questionnaire: new outcome measiareprimary careBMJ.,
305(6846), 160164.

Brazier, J. E., Walters, S. J., Nicholl, J. P., & Kohler, B. (1996). Usingatlam@&Euroqol on an elderly
population.Qual.Life Res.(8), 195204.

Brenner, M. H., Curbow, B., & Legro, M. W. (1995). Thrimeddistal continuum of multiple health
outcome measures: the case of cataract surghtgd Care., 3@ Suppl), AS2385244.

Brock, K. A., Goldie, P. A., & Greenwood, K. M. (2002). Evaluating the effectiveness of stroke
rehabilitation: choosing a discrimative measureArch Phys Med Rehabil.,(@3 9299.

Brooks, R. (1996). EuroQol: the current state of ptalth Policy., 1), 5372.

Brott, T., Adams, H. P., Jr., Olinger, C. P., Marler, J. R., Barsan, W. G., Biller, J., Spilker, J., Holleran, R.,
Boerle, R., Hertzberg, V., & . (1989). Measurements of acute cerebral infarction: a clinical
examination scaleStroke., 207), 864870.

Brown, G. T., Rodger, S., & Davis, A. (2003). Mo Visual Perception TeRevised: an Overvieand
Critique.The British Journal of Occupational Therapy456.59167.

Buck, D., Jacoby, A., Massey, A., & Ford, G. (2000). Evaluation of measures used to assess quality of life
after stroke.Stroke., 318), 20042010.

Burke, W. J., Houston, M. J., BguS. J., & Roccaforte, W. H. (1989). Use of the Geriatric Depression
Scale in dementia of the Alzheimer tydeurnal of the American Geriatrics Society

Burvill, P. W., & Knuiman, M. W. (1983). Which version of the General Health Questionnaire should be
used in community studies®ust.N Z.J Psychiatry.,(B), 237242.

Bushnell, C. D., Johnston, D. C., & Goldstein, L. B. (2001). Retrospective assessment of initial stroke
severity: comparison of the NIH Stroke Scale and the Canadian Neurologicabfaade, 3%Z3),
656-660.

Butland, R. J., Pang, J., Gross, E. R., Woodcock, A. A., & Geddes, D. M. (1982}, and 12minute
walking tests in respiratory diseadg:. Med J (Clin Res Ed). @829), 16071608.

Cabral, D. L., Laurentino, G. E. C., Daaras C. G., Faria, C. D. C. M., Melo, P. G., & Teadnzla, L.
F. (2012). Comparisons of the Nottingham Health Profile and tH&6 Sfealth Survey for the
assessment of quality of life in individuals with chronic strékevista Brasileira de Fisiopia,
16(4), July/August.

21. Outcome Measures in Stroke Rehabilitation pg.107of 144
www.ebrsr.com


http://www.ebrsr.com/

Callahan, C. D., Young, P. L., & Barisa, M. T. (2005). Using-3bef@Flongitudinal outcomes
measurement in rehabilitatiorRehabilitation Psychology, 80, 65.

Can, S. S., Gene&an, A., & Gunendi, Z. (2012). Validity aslthbility of the clock drawing test as a
screening tool for cognitive impairment in patients with fioromyal@ampr.Psychiatry., $8),
81-86.

Cannon, B. J., Thaler, T., & Roos, S. (2002). Oral versus written administration of the Geriatric Depression
ScaleAging & Mental Health, @), 418422.

Cardol, M., Brandsma, J. W., de Groot, I. J., Van den Bos, G. A., de Haan, R. J., & de Jong, B. A. (1999).
Handicap questionnaires: what do they assd3sabil Rehabil., Z3), 97105.

Carey, J. R., Kimberlél, J., Lewis, S. M., Auerbach, E. J., Dorsey, L., Rundquist, P., & Ugurbil, K. (2002).
Analysis of fMRI and finger tracking training in subjects with chronic stireén., 12%Pt 4),
773-788.

CarodArtal, F. J., Coral, L. F., Trizotto, D. S., & Mor€@irayl. (2008). The stroke impact scale 3.0:
evaluation of acceptability, reliability, and validity of the Brazilian versstroke., 3@), 2477
2484,

CarodArtal, F. J., Ferreira, C. L., Stieven, T. D., & Menezes, M. C. (2009%n&airoxyreport
agreement on the Stroke Impact Scafroke., 4(10), 33083314.

Carr, J. H., Shepherd, R. B., Nordholm, L., & Lynne, D. (1985). Investigation of a new motor assessment
scale for stroke patient®hys Ther., §3), 175180.

Carroll, D. (1965). A Quantitatitest of Upper Extremity Functiod.Chronic.Dis., 18:484.., 479491.

Carswell, A., McColl, M. A., Baptiste, S., Law, M., Polatajko, H., & Pollock, N. (2004). The Canadian
Occupational Performance Measure: a research and clinical literature re@ewccup Ther.,
71(4), 216222.

Carter, B. S., Buckley, D., Ferraro, R., Rordorf, G., & Ogilvy, C. S. (2000). Factors associated with
reintegration to normal living after subarachnoid hemorrhalyeurosurgery., 4®), 13261333.

Cavanagh, S. J., Hogan, K.rdGo, V., & Fairfax, J. (2000). Stredgecific FIM models in an urban
population.J Neurosci Nurs., 8B, 1721.

Chae, J., Labatia, I., & Yang, G. (2003). Upper limb motor function in hemiparesis: concurrent validity of
the Arm Motor Ability testAm J Rys Med Rehabil., §2), 18.

Chan, C. C., & Lee, T. (1997). Validity of the Canadian occupational performance n@ezypational
Therapy International, (8), 231249.

21. Outcome Measures in Stroke Rehabilitation pg.1080f 144
www.ebrsr.com


http://www.ebrsr.com/

Chanubol, R., Wongphaet, P., Ot, N. C., &kdisai, W., Kuptniratsaikul, P., & J&phai, C. (2012).
Correlation between the action research arm test and the box and block test of upper extremity
function in stroke patients] Med Assoc Thai., @9, 590597.

Charoenpong, L. C., P. Limsriwilai, J. Chotikanuchit, S. Yamkaew, N. LigratNpokomoltri, C.
Poungvarin, N. Nilanont, Y. (2013). Reliability and validity of the Canadian neurological scale,
Thai version.

J Med Assoc Thai., @), S5469.

Chen, H. F., Lin, K. C., Wu, C. Y., & Chen, C. L. (2012). Rasch validation and paédittivé the
action research arm test in patients receiving stroke rehabilitatidrch.Phys.Med Rehabil,
93(6), 10391045.

Chen, H. F., Wu, C. Y., Lin, K. C., Chen, H. C., Chen, C. P., & Chen, C. K. (2012). Rasch validation of the
streamlined Wolf Mobr Function Test in people with chronic stroke and subacute stiBkgs
Ther., 928), 10171026.

Chen, H. F., Wu, C. Y., Lin, K. C., Li, M. W., & Yu, H. W. (2012). Validity, reliability and responsiveness of a
short version of the Strok&pecific Qualityf Life Scale in patients receiving rehabilitatidn.
Rehabil Med., 48), 629636.

Chen, Y. H., Rodger, S., & Polatjko, H. (2002). Experiences with the COPM andnthedtpractice in
adult neurorehabilitation in Taiwai®©ccup Thent., (3), 167184.

Chou, C. Y., Chien, C. W., Hsueh, I. P., Sheu, C. F., Wang, C. H., & Hsieh, C. L. (2006). Developing a short
form of the Berg Balance Scale for people with stréeis Ther., §&), 195204.

Coast, J., Peters, T. J., Richards, & Bynnell, D. J. (1998). Use of the EuroQoL among elderly acute
care patientsQual.Life Res.(¥), %:10.

Cohen, M. E., & Marino, R. J. (2000). The tools of disability outcomes research functional status
measuresArch Phys Med Rehabil.,(@2 Suppl 2)$21S29.

Colarusso, R. P., & Hammill, D. D. (19vd}or-free visual perception teshcademic Therapy Pub.

Cole, B., & Basmajian, J. (1998hysical rehabilitation outcome measurédanadian Physiotherapy
Association in cooperation with Health and We#faCanada and Canada Communications
Group, Publishing, Supply & Services Canada.

Collen, F. M., Wade, D. T., & Bradshaw, C. M. (1990). Mobility after stroke: reliability of measures of
impairment and disabilityint Disabil Stud., ¥2), 69.

Collen, F. M.Wade, D. T., Robb, G. F., & Bradshaw, C. M. (1991). The Rivermead Mobility Index: a
further development of the Rivermead Motor Assessmémnit Disabil Stud., ¥2), 5054.

21. Outcome Measures in Stroke Rehabilitation pg.1090f 144
www.ebrsr.com


http://www.ebrsr.com/

Collin, C., & Wade, D. T. (1990). Assessing motor impairment after stroke:ral@lutity study.Journal
of Neurology, Neurosurgery & Psychiatry(/53576579.

Collin, C., Wade, D. T., Davies, S., & Horne, V. (1988). The Barthel ADL Index: a reliabibigabildy.
& Rehabilitation, 1), 6163.

Coons, S. J., Rao, S., Kger, D. L., & Hays, R. D. (2000). A comparative review of generic-qiHifity
instruments.Pharmacoeconomics., (1), 1335.

Cote, R., Battista, R. N., Wolfson, C., Boucher, J., Adam, J., & Hachinski, V. (1989). The Canadian
Neurological Scale: vatitlon and reliability assessmemieurology., 36), 638643.

Cote, R., Hachinski, V. C., Shurvell, B. L., Norris, J. W., & Wolfson, C. (1986). The Canadian Neurological
Scale: a preliminary study in acute stro&éroke., 1), 73%737.

Cromwell, F. (19%). Occupational therapists manual for basic skill assessment: Primary prevocational
evaluation (Fair Oaks Printing, Altadena, CA).

Crow, J. L., & BC,-.d. W. (2008). Hierarchical properties of the motor function sections of the Fugl|
Meyer assessmentcale for people after stroke: a retrospective stuéys Ther., §82), 1554
1567.

Crum, R. M., Anthony, J. C., Bassett, S. S., & Folstein, M. F. (1993). Pepatatbnorms for the Mini
Mental State Examination by age and educational IeJA&MA., 26@1.8), 23862391.

Cunha, I. T., Lim, P. A., Henson, H., Monga, T., Qureshy, H., & Protas, E. Pe2008ancebased gait
tests for acute stroke patient&m J Phys Med Rehabil.(81), 848856.

Cup, E. H., Scholte op Reimer, W. J., Thijssen, M. \@an &uykMinis, M. A. (2003). Reliability and
validity of the Canadian Occupational Performance Measure in stroke pati€limsRehabil.,
17(4), 4024009.

Curb, J. D., Cerldlep, C. D., Rodriguez, B. L., Grove, J., Guralnik, J., Willcox, B. J., Dénldva3aki,
K. H., & Chen, R. (2006). Performabesed measures of physical function for hfghction
populations.J Am Geriatr Soc., &), 73#742.

Cuspineda, E., Machado, C., Aubert, E., Galan, L., Llopis, F., & Avila, Y. (2003). Predictingnoutcome
acute stroke: a comparison between QEEG and the Canadian Neurological Gaale.
Electroencephalogr., 3%), 14.

da Cunha, I. T. J., Lim, P. A., Qureshy, H., Henson, H., Monga, T., & Protas, E.Qa{00@omes
after acute stroke rehabilitatio with supported treadmill ambulation training: a randomized
controlled pilot studyArch Phys Med Rehabil.,(83 12581265.

21. Outcome Measures in Stroke Rehabilitation pg.1100f 144
www.ebrsr.com


http://www.ebrsr.com/

Daley, K., Mayo, N., & Woddhuphinee, S. (1999). Reliability of scores on the Stroke Rehabilitation
Assessment of Movement (STAAE) measurePhys Ther., 1%), 819.

Dalgas, U., Severinsen, K., & Overgaard, K. (2012). Relations between 6 minute walking distance and 10
meter walking speed in patients with multiple sclerosis and strékeh Phys Med Rehabil.,
93(7), 11671172.

Dallreijer, A. J., Dekker, J., Knol, D. L., Kalmijn, S., Schepers, V. P., De, G., V, Lindeman, E., Beelen, A., &
Lankhorst, G. J. (2006). Dimensional structure of th&6SHk neurological patients] Clin
Epidemiol., 5&), 541543.

Damiano, D. L., Quinlivah, M., Owen, B. F., Payne, P., Nelson, K. C., & Abel, M. F.\{2BaRj)loes the
Ashworth scale really measure and are instrumented measures more valid and precise?
Dev.Med Child Neurol., @), 112118.

Dancer, S., Brown, A. J., & Yanase, L. R. (208@n&l Institutes of Health Stroke Scale reliable and
valid in plain Englisl. Neurosci Nurs., ¢i), 25.

Danielsson, A., Willen, C., & Sunnerhagen, K. S. (2011). Is walking endurance associated with activity and
participation late after stroke®DisabilRehabil., 3@1-22), 20532057.

Davis, J., Kayser, J., Matlin, P., Mower, S., & Tadano, P. (1999). Clinical Analyside [Wagptests: are
they all the same®T Practice,,5961.

de Bruin, A. F., de Witte, L. P., Stevens, Fie8diks, J. P. (1992). Sickness Impact Profile: the state of
the art of a generic functional status measusac Sci Med., 85), 10031014.

de Haan, R., Aaronson, N., Limburg, M., Hewer, R. L., & van, C. H. (1993). Measuring quality of life in
stroke.Stoke., 242), 320327.

de Haan, R., Horn, J., Limburg, M., van der Meulen, J., & Bossuyt, P. (1993). A comparison of five stroke
scales with measures of disability, handicap, and quality ofSifeke., 248), 11781181.

de Koning, I., van, K. F., & Ketadl, P. J. (1998). Value of screening instruments in the diagnosis of post
stroke dementiaHaemostasis., 48-4), 158166.

De Weerdt, W. J. G. (1985). Measuring recovery offaand function in stroke patients: a comparison
of the BrunnstromFugtMeyer test and the Action Research Arm teBthysiotherapy Canada,
37(2), 6570.

Dedding, C., Cardol, M., Eyssen, I. C., Dekker, J., & Beelen, A. (2004). Validity of the Canadian
Occupational Performance Measure: a clieehtred outcome measuremeniClin Rehalhi
18(6), 660667.

21. Outcome Measures in Stroke Rehabilitation pg.1110f 144
www.ebrsr.com


http://www.ebrsr.com/

Demaerschalk, B. V., S. et al. . (2012). Reliability ofTitealVideo Smartphone for Assessing National
Institutes of Health Stroke Scale Scores in Acute Stroke Patstrake, 4332713277.

Desrosiers, J., Bravo, G., Hebert[mitjl, E., & Mercier, L. (1994). Validation of the Box and Block Test as
a measure of dexterity of elderly people: reliability, validity, and norms studies Phys Med
Rehabil., 767), 7517565.

Desrosiers, J., Noreau, L., Robichaud, L., Fougeyro]lRadhette, A., & Viscogliosi, C. (2004). Validity of
the Assessment of Life Habits in older adultRehabil Med., 38), 177182.

Desrosiers, J., Noreau, L., Rochette, A., Bravo, G., & Boutin, C. @ed)tors of handicap situations
following poststroke rehabilitationDisabil Rehabil., Z45), 774785.

Dewey, H. M., Donnan, G. A., Freeman, E. J., Sharples, C. M., Macdonell, R. A., McNeil, J. J., & Thrift, A. G.
(1999). Interrater reliability of the National Institutes of Health Stroke Scale: gratin
neurologists and nurses in a communitgsed stroke incidence studZerebrovasc Dis.(®),

323327.

Dick, J. P., Guiloff, R. J., Stewart, A., Blackstock, J., Bielawska, C., Paul, E. A., & Marsden, C. D. (1984).
Mini-mental state examination in neulagical patients.J Neurol Neurosurg Psychiatry. ()7
496-499.

Dijkers, M. P., Whiteneck, G., &Jaroudi, R. (2000). Measures of social outcomes in disability research.
Arch Phys Med Rehabil.,(82 Suppl 2), S6380.

Dong, Y., Sharma, V. K., CharR .BVenketasubramanian, N., Teoh, H. L., Seet, R. C., Tanicala, S., Chan,
Y. H., & Chen, C. (2010). The Montreal Cognitive Assessment (MoCA) is superior to-the Mini
Mental State Examination (MMSE) for the detection of vascular cognitive impairment after
acute stroke.J Neurol Sci., 2982), 1518.

Dorman, P., Slattery, J., Farrell, B., Dennis, M., & Sandercock, P. (1998). Qualitative comparison of the
reliability of health status assessments with the EuroQol anr86Suestionnaires after stroke.
United Kngdom Collaborators in the International Stroke Ti&toke., 201), 6368.

Dorman, P. J., Dennis, M., & Sandercock, P. (1999). How do scores on the EuroQol relate to scores on the
SF36 after strokeStroke., 3Q1L0), 21462151.

Dorman, P. J., Slattery,, Farrell, B., Dennis, M. S., & Sandercock, P. A. (1997). A randomised comparison
of the EuroQol and Short ForB86 after stroke. United Kingdom collaborators in the
International Stroke TriaBMJ., 316/106), 461.

Dorman, P. J., Waddell, F., Slattedy, Dennis, M., & Sandercock, P. (1997). Is the EuroQol a valid
measure of healthrelated quality of life after stroke3troke., 2810), 18761882.

21. Outcome Measures in Stroke Rehabilitation pg.1120f 144
www.ebrsr.com


http://www.ebrsr.com/

Dubuc, N., Haley, S., Ni, P., Kooyoomijian, J., & Jette, A. (2004). Function and disability in late life:
comparison of the Latd.ife Function and Disability Instrument to the SHBorm36 and the
London Handicap ScalBisabil Rehabil., Z6), 362370.

Duffy, L., Gajree, S., Langhorne, P., Stott, D. J., & Quinn, T. J. R&0iaB)lity (intefrater agreementpf
the Barthel Index for assessment of stroke survivors: systematic review andamafigsis.
Stroke, 442), 462468.

Duncan, P. W., Bode, R. K., Min, L. S., & Perera, S. (2003). Rasch analysis of a nepedfioke
outcome scale: the Stroke Impact &c@rch Phys Med Rehabil., (8%, 950963.

Duncan, P. W., Goldstein, L. B., Horner, R. D., Landsman, P. B., Samsa, G. P., & Matchar, D. B. (1994).
Similar motor recovery of upper and lower extremities after strakieoke., 256), 11811188.

Duncan, P. W.Jorgensen, H. S., & Wade, D. T. (2000). Outcome measures in acute stroke trials: a
systematic review and some recommendations to improve prac8teke., 316), 14291438.

Duncan, P. W,, Lai, S. M., Bode, R. K., Perera, S., & DeRosa, JS{Zi@3mpact Scald6: A brief
assessment of physical functiddeurology., 6(2), 291296.

Duncan, P. W,, Lai, S. M., Tyler, D., Perera, S., Reker, D. M., & Studenski, S. (2002). Evaluation of proxy
responses to the Stroke Impact Sc&&oke., 38L1), 25932599.

Duncan, P. W., Reker, D. M., Horner, R. D., Samsa, G. P., Hoenig, H., LaClair, B. J., & Dudley, T. K. (2002).
Performance of a maddministered version of a strokepecific outcome measure, the Stroke
Impact ScaleClin Rehabil., 16), 493505.

Dunca, P. W., Samsa, G. P., Weinberger, M., Goldstein, L. B., Bonito, A., Witter, D. M., Enarson, C., &
Matchar, D. (1997). Health status of individuals with mild str&iteoke., 284), 740745.

Duncan, P. W., Wallace, D., Lai, S. M., Johnson, D., Embi8tséh,Laster, L. J. (1999). The stroke
impact scale version 2.0. Evaluation of reliability, validity, and sensitivity to ch&gske.,
30(10), 21312140.

Ebrahim, S., Barer, D., & Nouri, F. (1986). Use of the Nottingham Hedlile Rith patients after a
stroke.J Epidemiol.Community Health.,(2]) 166169.

Edwards, D. F., Lang, C. E., Wagner, J. M., Birkenmeier, R., & Dromerick, A. W. (2012). An evaluation of
the Wolf Motor Function Test in motor trials early after strokechPhys.Med Rehabil, 98,
660-668.

Ehreke, L., Luck, T., Luppa, M., KAﬂnig, H. H., Villringer, A., &IRadldel S. G. (2011). Clock Drawing
¢SaiNe AaONBSYAy3 dziAftAGe F2NJ YAfR O23ayAlGAGBS A
results of the Lipzig Longitudinal Study of the Aged (LEILA 1Bternational Psychogeriatrics,

23(10), 1592.

21. Outcome Measures in Stroke Rehabilitation pg.1130f 144
www.ebrsr.com


http://www.ebrsr.com/

Enderby, P., & Crow, E. (1996). Frenchay Aphasia Screening Test: validity and compBiahbity.
Rehabil., 16b), 238240.

Enderby, P., Wood, V. A., Wade, D, & Hewer, R. L. (1987). Aphasia after stroke: a detailed study of
recovery in the first 3 monthdnt Rehabil Med., @), 162165.

Enderby, P. M., Wood, V. A., Wade, D. T., & Hewer, R. L. (1987). The Frenchay Aphasia Screening Test: a
short, simple tst for aphasia appropriate for nespecialistsint Rehabil Med., @), 166170.

Endres, M., Nyary, |., Banhidi, M., & Deak, G. (1990). Stroke rehabilitation: a method and evdhtation.
J Rehabil Res., (3, 225236.

Eng, J. J., Dawson, A. S., & Chi§. K2004). Submaximal exercise in persons with stroke:réémsst
reliability and concurrent validity with maximal oxygen consumptiérch Phys Med Rehabil.,
85(1), 113118.

Eng, J. J., Rowe, S. J., & McLaren, L. M. (2002). Mobility status duringninpaliabilitation: a
comparison of patients with stroke and traumatic brain injubych Phys Med Rehabil., (83
483-490.

Enright, P. L., & Sherrill, D. L. (1998). Reference equations for timinsite walk in healthy adultéAm J
Respir.Crit Care Medl585 Pt 1), 1384.387.

EssinkBot, M. L., Krabbe, P. F., Bonsel, G. J., & Aaronson, N. K. (1997). An empirical comparison of four
generic health status measures: the Nottingham Health Profile, the Medical Outcomes Study 36
item ShortForm Health Surveyhe COOP/WONCA charts, and the EuroQol instruniedlical
Care, 3%%), 522537.

Ewert, T., & Stucki, G. (2007). Validity of theQ®&® in Germany and in survivors of hemorrhagic or
ischemic strokeNeurorehabil Neural Repair., ), 161168.

Eyssen, IC., Beelen, A., Dedding, C., Cardol, M., & Dekker, J. (2005). The reproducibility of the Canadian
Occupational Performance Measuf@lin Rehabil., 18), 888894.

Faria, C. D., Teixei@almela, L. F., Neto, M. G., & Rodrigdefaula, F. (2012Performace-based
tests in subjects with stroke: outcome scores, reliability and measurement e2tirsRehabil,
26(5), 460469.

Ferber, S., & Karnath, H. O. (2001). How to assess spatial rdigkedtisection or cancellation taskd?
Clin Exp.Neuropsychol3(8), 599607.

Finch, E., Brooks, D., P.W., S., & N.E., M. (2BBg3ical Rehabilitations Outcome Measures. A guide to
enhanced clinical decisianaking(2 ed.). Toronto: Canadian Physiotherapy Association.

21. Outcome Measures in Stroke Rehabilitation pg.1140f 144
www.ebrsr.com


http://www.ebrsr.com/



























































































