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ABSTRACT

Despite its importance in aetivities ofdaily living, little researcb bas been done on

tbe recovery ofupper extremity (UE) funetion in aeute stroke. The objectives ofthis

prospective study were to quantifY the recovery ofUE funetion during the tirst five weeks

post·stroke; to compare the recovery ofUE function \\ith the recovery oflower extremity

(LE) function; and to identify predictors of recovery of UE function.

Fifty-five first-time stroke patients were evaluated using measures of UE and LE

funetion at the tirst and fifth week post-stroke. Standardized response means were used to

compare the recovery ofUE and LE. Multiple linear regression was used to identifY predietors

of UE function. There was no evidence that the recovery ofthe UE was different from that

of the LE. Measures ofUE funetion at the first week post·stroke were the MOst important

predietors ofUE funetion one month post-stroke.
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ABRÉGÉ

Malgré son importance dans les activités de la vie quotidienne, peu de recherches

ont porté sur la récupération du membre supérieur (MS) après un AVe. Les objectifs de

cette étude prospective étaient de quantifier la récupération du MS, de comparer la

récupération de la fonction du MS à celle du membre inférieur (MI), et d'identifier les

prédicteurs de la fonction du MS pendant les cinq premières semaines suivant l'Ave. Des

mesures standardisées de déficiences et d'incapacités du MS et du MI ont été utilisée pour

l'évaluation de cinquante-cinq patients à la première et cinquième semaines suivant un

premier AVe. Une mesure de la sensibilité (standardized response mean) a été utilisée

afin de comparer la récupération de la fonction du MS à ceUe du MI. La régression

linéaire multiple a été utilisée afin de détenniner les prédicteurs significatifs de la

récupération fonctionnelle du MS. Les résultats de cette études ne démontrent aucune

évidence que la récupération du MS est différente de celle du MI. La fonction du MS

mesurée dans les premiers dix jours suivant l'AVe est le plus important prédicteur de la

fonction du MS cinq semaines plus tard.
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Guidelines for Maauscript-Based Thesis
Faculty of Gnduate Studio and Roearcb,

McGili Univenity

In arder to inform the external examiner ofthe reguJations regarding a manuscript-

based thesis, the Faculty ofGraduate Studies and Research (FGSR) of McGill University

requires that the tirst tive paragraphs of the Guide/illesfor Thesis Prepara/ioll be

reproduced in the Preface section of tbis thesis. The last two paragraphs regarding

originality and co-authorship do not apply to this thesis.

.. /. Candida/es have the optioll ofiJ1c/udil1g, as part ofthe thesis, Ihe tex' ofolle or more
paper!},' ~'"bm;lI(!d. ur to he !)1Ihmilled. for publication, or the clearly-duplica/ed tex/ (Ilot
the reprints) ofolle or more pub/ishedpapers. These lexIs mllst "ollform 10 the Thesis
Preparatioll Guide/i"es wilh respeclto jOlll si:e, lille spacing and margil1 sizes and musi
he boulld loge/her as ail illlegrai parI ofthe Ihesis.

2. The thesis must he more than a collectioll ofmalluscripts. Ali compollellls must he
il1tegrated ill/o a cohesive lI11il wirh a logical progressionfrom one "hap/er 10 the l1ext.
III order 10 ellsure lhat the thesis ha~' cOlltilnlity. COllncctillg lexts thal provide logica/
bridges between the difjerel1t papers are mandatory.

3. The thesis must cOllfarm to ail other reqrliremellts ofthe "Guidelinesfor thesis
preparation" in addition 10 the mal1USCripls. The thesis must illclude the fo//owillg: a
table ofcontelits; an abslract il1 ElIg/ish and French,· ail introductioll which clearly stales
the ra/ionale and objectives ofthe research, a comprehensive review ofthe litera/lire; a
filial conclusion and summary; and, rather than individual refere""e /ists after each
chapter or paper, olle comprehensive hibliography or referellce list, a the elld ofthe
thesis, after Ihe filial cOllclusion alld summary.

4. As malluscriptsfor pub/icatioll are freqllell/ly l'ery concise documents, where
appropria/e, atidiliollal maler;a! mllst he provided (e.g. appelldicej~ in slIjficiellt detai/lo
al/cm' a clear andprecise judgme1l1 10 he made ofthe importance and origil1a/ily ofthe
research reported ill Ihe thesis.

5. In gellerQI, whe" cO-Qlllhoredpapers are includedin Qlhesis the candidate must have
made a SllhstQnlia/ contriblliioll 10 ailpapers inc/udeJ in the thesis. III additioll, the
calldidate is required 10 mQke an explicU slatemenl in the thesis as to who contribuled 10

such work a"cllo whol erlent. This Sfatemenl shouldappear il1/he single section el1tillea
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"Contributiolls ofAUlhors" as a preface 10 the Ihesis. The supervisar must attest to the
accuracy ofIhis statemelll allhe doctoral oral defense. Since the lask ofthe examiners is
made more difficu/t in these cases, il is in Ihe candidate's illteresl to c/ear/y specify the
respo"sibilities ofail the authors ofthe co-authoredpapers. tt

Orga";ZJltioll ofthe Thesis

The first chapter ofthis thesis presents the introduction and rationale for the

research projeet described in this thesis. In chapter two, background material related to

stroke and its clinical pieture are presented. The definition ofstroke and the symptoms it

causes according to the site of the lesion are reviewed. Theo, literature pertaining to the

recovery ofthe upper extremity, its pattern of recovery as weil as the importance ofa

funetional upper extremity in every day Iife is explained. Finally, the relevance for

quantifying upper extremity recovery and identifying the predictors ofthe outcome of

stroke is explained. In chapter three, the principal objectives ofthis research project are

presented.

The manuscript constitutes chapter 4. The different sections of the manuscript are

formatted according to the style ofthe journal entitled ''Archives ofPhysical Medicine

and Rehabilitation". Because the FGSR ofMcGill University requires a literature

review separate from the one found in the manuscript, there is sorne duplication of

material.

Chapter 5 provides a final discussion and conclusions for the results obtained from

the research project and is described in the manuscript. Suggestions for future studies are

also presented.
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Supplementary information regarding the methods used in the projeet, including a

detailed description of the instrumentation material, which is not nonnally presented in a

manuscript prepared for a journal, is pre~ted in the appendices at the end ofthe thesis.

The guidelines set by the FGSR specify that a literature review and a final

conclusion separate from that included in the manuscript must be provided. This resulted

in the duplication of sorne materia! in the thesis.

Ethical Considerations

This study was approved by the Institutional Review Board (IRB) as weIl as by the

etbics committees at the five McGill teaching hospitals. The assessrnent tools that were

used for this study are commonly used in clinical settings. Furthermore, they are aetivities

that imitate tasks that MOst people do in their aetivities ofdaily living, thus the risk was

negligible. A Iicensed physical or occupational therapist perfonned the testing. A written

consent form was required before entry into the study indicating that all eligible subjects

understood the procedures involved in tbis study. Subjects were pennitted to withdraw

from the study at any time without this having an etfect on the care they reœived. Fina1ly,

complete confidentiality ofthe patients' medical record was ensured at ail rimes.
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CHAPTERI

INTRODUCTION AND RATIONALE

Stroke is a leading cause ofdeath in industrialized countries.1
,2 Although the

mortality rate bas decreased in recent years, stroke remains the third MOst important cause

ofdeath in the developed world after heart disease and cancer.3 In facl, stroke accounts

for 10% to 12% ofail deaths in industrialized countries.4

In Canada, stroke is estimated to newly affect approximately 35,000 persans each

year.S It is the fourth leading cause of mortality for men and the third for wornen.6 In this

country. stroke accounts for more than 67,000 hospital discharges and 3.2 million

hospitalization days per year.7 Each year in Quebec approximately 8,000 people have a

stroke,8 and between 500/0 and 70% are alive one year later.9-
13 It is estimated that over

200 000 Canadians are now living with the consequences of stroke. 12

Not only is the mortality associated with stroke considerable l but in the elderly, il

is a major source ofdisability leading to institutionalizatioD.2 At least 50% of the

survivors suifer pennanent neurologie dysfunction. 14 Many ofthose people are living

with the impainnents and disabilities that are the sequelae ofstroke. ls In faet, stroke is

the leading eause ofparalysis, and an important cause ofdisablement.16 It is the MOst

common diagnosis among persons referred for in-patient pbysieal rehabilitation. 16

Hospital care, in the aeute phase following a stroke, is the MOst expensive

companent in the eare of stroke patients.3 It bas been reponed tbat the average cost of

aeute stroke care in a Toronto hospital was over S25 000 per persan. The cost is even

greater for patients who are institutionalized.17 The majority ofthe costs associated with

eerebrovascular accidents (CVA) relate to the physical disability which determines tilDe

1
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ofhospitalization more than the need for medical treatment.5,11 Stroke places a

tremendous burden upon the community and the individual which is why this disease is

very important for those responsible for planning and providing health care. 1

Global reeovery from stroke, including motor outcomes and tùnetio~ bas been

extensively studied with attempts to identify predietors ofrecovery. However, the

population selected has usually been persans participating in rehabilitation programs and

outcomes have been ooly measured at completion ofrehabilitation, the duration ofwhich

varied greatly between settings and patients. When outcome is measured, variability in the

time since stroke can affect the degree to which a potential prognostic variable is

associated with outcome. In addition, most studies did not take into account differences

among patients in the estimation and interpretation ofassociations. A funher limitation of

these outcome studies was in failing to use standardized measures ofoutcome and instead

choosing self-developed scales or scales ofdubious reliability and validity.19

As cotTUT'on sequelae of stroke include an unfunetional upper extremity and

walking deficits, research has focused on the recovery of pure motor impairment. In faet

the focus has becn on the recovery of lower extremity deficits because oftheir importance

for gait. However, upper extremity funetion is of paramount importance particularly for

the perfonnance ofbasic and instrumental activities ofdaily living.20 Impairment of the

upper extremity contributes to a large extent to the functional disability of the patient after

the stroke.21
.22 Despite ilS importance, the recovery offunetioD ofthe upper extremity

post..stroke has not received the same amouDt ofattention as the recovery ofambulation.23

This study intends to fill a gap in our knowledge about the recovery ofupper

extremity function. The principal objective oftbis study is to quantifY the motor recovery

2
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ofupper extremity funetion and to compare the recovery ofupper extremity fimction with the

recovery oflower extremity fi.andion during acute recovery post-stroke using

psychometrically sound outcome measures. The second objective is to identify predictors

ofaeute upper extremity recovery.

Knowledge ofthe pattern of recovery ofthe upper extremity after the onset of

hemiplegia will assist with prognostication and planning oftreatment strategies.24 The

ability to make an early prediction of the degree of recovery will enable elinieians to set

realistic goals for rehabilitation and allow patients and their families to make proper

arrangements for the future. Patients' families often ask whether their relative will recover

from a stroke. They need such infonnation to make finandaI decisions and to prepare for

the persan's future carc. Also, the prediction offunetionaJ outcome is ofutmost

importance in order to justify the length ofstay in the hospitaJ. ln these times of fiscal

restraint, functional outcomes provide accountability and better utilization ofhealth care

resources.

One of the most difficult tasks of the clinician is to judge the rehabilitation potential

and ta predict the Iikely outcome ofan individual patient.:U [t is believed that certain

subgraups of stroke surnvors may benefit more than others tram certain rehabilitation

services, and that, in arder to use these services as efficiently as possible, it is important to

identify predictors that discriminate between stroke patients with good and poor

prognoses.19 There is general agreement that patients with significant impairment and with

good potential should he oiTered an active rehabilitation program while those with

uncertain potential should al least he given a try at rehabilitation.25 Also, knowledge ofthe

indicators ofdependency is usefid to health professionals in designing strategjes to help

3
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individuals overcome the limitations ofdisability and even to delay the onset of

dependency.

From the research perspective, predieted outcomes resulting trom this study cao be

compared with actual outcomes ofstroke patients to estimate, for example, the potential

effectiveness ofnew interventions.

4
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CBAPTER2

LITERATURE REVIEW

S',oke and ils Clinicat Pict",e

The World Health Organization (WHO) defines stroke as "rapidly developing

clinical signs of focal (or global) disturbance ofcerebral function, 'With symptoms lasting

24 hours or longer or leading to death with no apparent cause other than ofvascular

origin".26 Although subarachnoid hemorrhages are included in this defmition, transient

ischemic anacks (TIA), subdural hematoma, and tumor or infection causing hemorrhage

or infarction are not.27 Clinical diagnoses of strokes have been shown to he reliable.28

Sometimes called shock, cerebrovascular accident or apoplexy, stroke is caused by

a pathology in the vascular supply to the brain. A restriction in the blood supply to the

brain caused by thrombus, embolus, or hemorrhage results in cerebral ischemia and

ultimately, in secondary brain damage. The onset ofa stroke is most often unanticipated

and sudden.29 Stroke induces a complex disorder anributable to a cerebrallesion.30

Resulting from the stroke is an upper motor neuron dysfunction that leads to hemiplegia

or paralysis ofone side ofthe body. Limbs, the face, and oral structures on the opposite

side to the hemisphere of the brain in which the lesion occurred can he affected to varying

degrees. 14 In addition to the motor dysfunction it produces, stroke can also cause other

disorders that have a significant impact on the patient's performance. They include

sensory, perceptual and cognitive dysfunctions, personality and emotional changes as well

as speech and language disorders.

5
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Sensory Jysfunctions include disturbances in the senses oftouch, pai~

temperature, pressure and vibration and proprioception. Examples ofperceptual

dysfunctions are apraxia or the inability to plan motor aets,31 body scheme disorders,

homonymous hemianopsia or blindness of the nasal halfofone eye and the temporal half

ofthe other eye32 and unilateral neglect or the inability to integrate and utilize perceptions

trom the hemiplegic side ofthe body.31

Sorne patients May present with cognitive problems such as memory loss, and poor

judgment. Depressio~ emotionallability, rigidity and denial cao also be part of the

personality and emotionaJ changes that cao occur following stroke.

Speech and language disorders include aphasia and dysarthria. Aphasia

corresponds to a range ofcommunication deficits. There are three types ofaphasia. In

Wemicke' aphasia, the person is unable to understand language. In Broca's aphasia, the

person is unable to express himself. Global aphasia is a combination ofthe two types.

Dysanhria is an articulation disorder resulting from a dysfunction ofthe central nervous

system mechanisms that control speech musculature.33

The outcome ofthe stroke depends on which artery supplying the brain is involved

in the vascular disease. Cerebral anoxia and aneurysm cao also produce brain damage

leading to hemiplegja14.]4 but the most common cause is a thromboembolic lesion in the

middle cerebral artery (MeA).35,36 The MCA divides iota Many branches that supply the

insula, emerge from the lateral fissure, and spread out to supply almast the whole lateral

surface ofthe cerebral hemisphere.37 Ischemia in the area supplied by the MCA results in

contralateral hemiplegia with greater involvement ofthe face and tongue, sensation,

contralateral homonymous hemianopsia and the upper extremity.•",35

6



•

•

The greatest 10ss in upper extremity funetion takes place in the wrist and band.3o

Upper extremity function revolves around fine band functioD, the control ofwhich

requires moderate sensory input and motar contro131 and for which the patient can less

easily compensate.23 The homunculus shawn below describes the pattern ofdistribution

of the cell bodies ofeach part of the body. The size and severity ofdeficits are related to

the size ofthe geographic area in the homonculus that represents that function. The area

supplying the hand is much larger because ofthe fme movements or dexterity required of

the hand.

,
Figure 2.1 Motor homunculus representïng the organizatioD orthe motor cortex.
From: Godaux and Chéron39

Based on her fmdings, Pairier40 proposed that dexterity he defined as "Manual

abiliry that requires rapid coordination ofgross or fine vo/un/ary movements, based on a

certain number ofcapacities, which are developed through /earning, training and

experience. " Q

In general, dexterity refers ta the ability ta use the hands41 or ta the ability ta

manipulate abjects with the hands.42 There are two types ofmanual dexterity: fine

• From: Poirier40 pp71-72.
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dexterity and gross dexterity. Fine dexterity refers ta the ability ta manipulate objects

using the distal part ofthe fingen.43 In the literature, the expressions "tinger

dexterity,,,w·4S.46 "digital dexterity" and "fine finger dexterity,,47 are also used ta define

this concept. Gross manual dexterity refers ta a more global movement ofthe band with

less involvement of the fingers and abjects manipulated are larger.43

Recovery 01Moto, Fllnction

In general, the outcome of stroke includes impainnents, disabilities and handicaps.

The International Classification of Impainnent, Disability and Handicap was devised by

the WHO.48 The WHO defines impainnent as h any Joss or abnorma/ity afpsychalogical.

physiolagical or anatomical structure ofjunetion H and disability as uan}' restriction of

lack ofability ta perform an activity in the manner or within the range eonsidered normal

for a human being Ho A handicap is Ila disac/vanlage for a given individual. resulting

from an impairment or disabi/iry, that Iimits or prevents the fu/fl/lment ofa role that is

normalfor that individuaJ".

The majority of individuals who survive stroke will experience al least a partial

recovery.23 Twitchell49 described a sequence ofmotor recovery after a CVA. He

suggested that recovery after a CVA constitutes a reversai of the regression ofthe central

nervous system function and stated that primitive responses are the bases for the evolution

ofmore elaborate mator responses. Twitchell also found that aIl proprioceptive resPOoses

were influenced by ref1exes and tactile stimulation. The recovery process after CVA

described by Twitche1I49 and later by Brunnstrom50 is summarized sequentially by the

presence offlaccidity, stretch reflexes, complex proprioceptive reactioDS, limb synergies,
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decline in spasticity and finally, improvement ofwilled movement and ability to he

influenced by tactile stimuli. A1though the rec:overy pattern contains common

characteristics that May be observed in MOst patients, there is much variation, however, in

the recovery pracess among individuals.so This recovery from physiological impairments

can lead to recovery nom disabilities and eventually to a reduction ofhandicaps.23

Recovery 01Upper Extremity F,,"ctio"

According to Teasell,Sl MOst of the upper extremity problems are seen following a

middle cerebral artery stroke where the upper extremity is more involved and where

recovery is not as complete. It is believed that motion occw's fltSt in the proximal and

then in the more distal portions of the arm.52
,S3 This pattern of recovery is similar to the

normal acquisition ofmotor skills in young children.37

The flexor synergy of the upper limb is the first movement pattern to recover after

the flaccidity stage immediately following the seute episode. Then, the spasticity

increases and synergy pattern or sorne of their components can he perfonned voluntarily.

At later stages, the spasticity declines, movements that deviate from synergies become

possible and isolated joint movements can finally be perfonned with ease.so

The return of upper extremity function takes place mainly in the first three

months.21
,ll As mentioned by Duncan and associates,23 however, the Most improvement

occurs within the first month post-stroke indicating that it is a crucial period for the

recovery ofmotor function. There is general agreement that the recovery of upper

extremity is not as good as that of the lower extremily.23.S4-57 In fact, in one third of

patients who have had a severe stroke, the affected upper extremity never becomes useful,
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even after intensive therapy and the outcome ofpatients admitted with severe upper

extremity paresis is poor despite extensive rehabilitation.58

Duncan and associates2J eompared the recovery ofupper and lower extremities at

the impainnent level. These authors investigated the vaIidity of the POpuiar tenet that

post-stoke reeovery of the upper extremity is less rapid and complete than recovery of the

lower extremity. They found that bath lower and upper extremities improved over time

and that the most improvement occurred during the tirst month post-stroke. They aIso

found that the patterns of recovery were very similar for both extremities. In this study,

however, the subjects were restricted to individuals with anterior circulation, non­

embolie, ischemic strokes and so it May not he possible to generalize these results to other

types ofstroke. Furthennore, sample size for this study was small. Once patients were

stratified by severity of stroke, there were insufficient numbers in each cell to detect even

large or important differences in recovery patterns. AIso, they did not examine other

potentially influential characteristics, such as age, comorbidity, preexisting function, and

cognition. Finally, the assessment ofrecovery did not include perfonnance-based

measures of upper or lower extremity function. Rather, they relied on the Fugl-Meyer

scale,S9 a measure relating changes in motor control at the impairment level.

Consequently, their assessment ofchange is based on measures ofmotor impainnent

rather than functional perfonnance measures.

Up~r Extrem;ty F,,"ctio": Imporlllllcelor l"de~"de"tLwill'

Upper extremity funetion plays a vital role in the performance ofactivities ofdaily

living20 and serves as an imponant prognostic indicator after stroke.23 A great majority of
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the activities performed in our daily lives require the use ofour arms. Consider tasks of

self-maintenance, sueh as batbing, dressing and feeding and alsa tasks involving the

management ofthe environment sueh as using the telephone, keys and faueels. Other

activities ofdaily living requiring the use ofthe upper extremity are communication sialis

including, for example, the ability to write or operate a personal computer; and home

management activities including meal planning and preparation, cleaning, laundry, child

care, and operating household appliances all require the anns to be functional. These

activities ofdaily living enable an individual to achieve independence in bis or her

environment and can ail be affected by a motor dysfunction after a stroke.30 The 1055 of

ability ta care for personal needs and to manage the environment can results in a loss of

self-esteem, a deep sense ofdependence and cao affect the role and function ofthe person

who has survived a stroke as weil as the caretakers.30 Finally, upper extremity function

has been shawn to be directly related to the quality of lire ofpatients having sustained a

stroke. 15

Dexterity has a great impact on the global performance ofthe upper extremity and

is often used ta estimate upper extremity performance in the aetivities ofdaily living"3.

Williams and collaborators60
•
61 and Falconer62 have both demonstrated that manual

dexterity explained most of the variations in the health care requirements ofelderly women

who were able to perform basic activities ofdaily living. Moreover, Williams and bis

groups also showed that manual dexterity was a better predietor than professional

judgments in estimating changes in health care needs over a period ofone year. Among an

important group ofvariables including age, sender, education, cognitive status, medical

comorbidities and medications, manual dexterity WBS the MOst important detenninant of
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functional dependence.63 These authors Blso found that manuBl dexterity. for the elderly

population~ was the most important predietor oflivinS in a oursins home.

Six months after the stroke. one third ofstroke patients will have residual

difficulties in meeting their personal self-care needs.64 This 1055 ofindependence, which

may be due to impaired motor function, perceptio~ or language, represents to many

stroke survivors the end ofusefullife.2 Consequently, stroke causes psychological

problems and survivors May become depressed and anxious. Astrom and associates65

found that stroke patients reported a very important reduetion in their globallife

satisfaction one year after the stroke. Soderback and associates66 also noted that the

impact of stroke on function and personal activity were considerable even three years post­

stroke According to Dennis and Warlow, 1 45% ofstroke victims will be independent

(Rankin scale67 0-2); 22% will be dependent (Rankin scale 3-5) and 33% will be deceased

one year following stroke.

hel/ieton of,.,Iolor Recovery

The ability to predict the oatural course of recovery and the effect ofpanicular

therapeutic intervention, is one of the major challenges facing therapists.68

Gowland61 has suggested that predietors of rehabilitation outcome should be identified

early in the course of the disease in arder ta provide direction in the selection ofproper

treatment strategies. Prognostic indicators are objective clinical features, or patient

characteristics, that will help in predictiog the outcome. According to Gowland.69 most

predictors cannot be used alone, but are most useful when used in combination with each

other.
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Factors such as the nature and severity ofthe strake,'JO.73 sensory deficits,74

perceptual deficits,74.75 and functional ability at the beginning ofthe period ofobservation

have been shown to influence recovery after stroke.72,75.76 As weil, factors such as age,

comprehension difficulties, and depression bave been shown to influence the rate of

recovery.n According ta Bonita and Beaglehole~ 7. hemianopsia, perception and cognitive

disorders should also be regarded as indicators of the impact ofstroke in addition to motor

deficits. However, forernost among these variables identified as predictors of recovery

during rehabilitation is the stage ofrecovery at initial assessment."

A study by de Weerdt and associates79 identified predictors ofupper extremity

function at six and twelve months post-stroke, using the Action Research Arm Test

(ARA)IO as the outcorne measure. These authors found that recovery ofupper extremity

function as measured by the ARA at six and twelve months post-stroke was predicted by

the initial score on the~ exteroceptive sensation of Iight touch and overall motor

ability at initial evaluation. Most of the variance in the final score ofthe ARA (44% and

33% for six and twelve months respectively) was explained by the initial score on the

ARA. The other variables, exteroceptive sensation of light touch and overall motor ability

ooly explained less than 4% ofthe variability at six months or twelve months post-stroke.

This study, however, evaluated patients ooly at baseline and al six and twelve months post­

stroke and lost 37% oftheir original cohort ofpatients between the initial evaluation and

the two follow-up evaluations.
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Measllrlng Reco~ry lifter Sirote

Stroke assessment scales are often used as outcome measures ofstroke

rehabilitation. It is necessary for ail health professionals involved in the management of

stroke patients to assess impairment, disability and handicap using psychometrically sound

measures, in a standardized manner.l
• Functional assessment in stroke patients is also of

critical in outcomes studies.·2

Impairment scaJes

Measures of impairment include the Fugl-Meyer,59 the Canadian Neurological

Scale (CNS)13 and the Stroke Rehabilitation Assessment of Movement (STREAM).I4·15

The Fugl-Meyer is based on Brunnstrom's pattern ofmotor recovery.'9 It is

subd ivided into five parts: motor function, including the upper and lower extremities,

balance, sensation, passive joint motion and joint pain. It is scored on an ordinal three

point scale scaJe. A score of"0" indicates no performance, "1" indicates partial

performance and "2", normal performance. It takes between ten and twenty minutes to

administer and requires little equipment. Duncan and associates16 have established

intrarater reliability for ail components ofphysicaJ performance. These authors also round

a high interrater reliability for the total score ofthe upper and lower extremity subscales.

There is, however, no substantial evidence ofresponsiveness.

The CNSl3 is a simple and fast measure spec:ifically designed for the acute stroke

population. Il classifies mental funetion, motor response and motor funetion. A complete

description of the CNS and ilS psychometrie properties is presented in appendix A.
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The STREAM~ is a relatively new instrument. It comprises 30 items divided inta

three subscales: mobility, motor function ofthe upper extremity and motor funetion ofthe

lower extremity. A complete description ofthe instrument and ilS psychometrie properties

is also presented in appendix A.

Disability Scales

The functional disabilities induced by stroke can by assessed using activities of

daily living (ADl) scores". Two weil known measures ofADL are: the Barthel Index'7

and the Katz Index of Activities ofDaily Living.l'

A complete description of the Barthel Index cao he found in appendix A. It has

been the most widely used functional assessment scale since 1965. Out of78 studies

predicting disability in stroke between 1966 and 1994, the Barthel was used in 29 (37%) of

them. The Katz Index was used three times.19

The Katz Indexls was developed to evaluate the impact of rehabilitation

interventions on functional independence. It includes self-care activities, continence and

mobility.90 It ranks the patient's level of independence on a nominal scale from "A"

indicating independence to "G" indicating dependence. Proofoftest-retest reliability, and

sensitivity, however, is lacking. Brorsson and coUaborators91 have reported a high

interrater reliability and validity among aged abled or disabled patients in short-term care.

There are aise general measures of independence such as the Rankin Scale.67 It is a

six point sca1e ranging trom 0, no symptoms al ail to S, severe disability.

According to Wadern. the Rankin Disability Scale might be useful as a simple

outcome measure but only al the cost of low sensitivity. The interrater reliability has been
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established by Van Swieten and associates.93 A study by Wolfe and colleaguesll compared

the reliability ofthe Barthel Index and the Rankin Scale and determined their agreement.

A very close agreement was found between the two measures, indicating a close

association between disability and handicap. Authors suggest that a Barthel score he

assessed and a R.ankin score by derived to assess handicap.Il

Measuring Recovery ofUpper Extremity F"lIctioll

Measuring upper extremity function is a difficult task because ofthe Many uses of

the arms and hands. In activities ofdaily living, they range from simple ann gestures

requiring gross strength to fine finger movements such as writing or using a computer.

Nonetheless, Many assessment scales have been developed that measure impainnents and

disabilities of the proximal as weil as the distal part of the upper extremity.

Measures of impairment

Grip strength is an upper extremity impairment measure and is considered to be a

good indicator ofupper limb strength in the elderly population.94 ft is also a useful

prognostic indicator after stroke9
,,96 and is known to predict monality in the elderly

population.97

The JarnarTU dynamometer is considered the most aecurate instrument for

measuring grip strength.9I
•
1oo It is a hydraulic instrument equipped with a sensitive

gauge. IOI A description orthe standard position and instructions for using the Jamar
N

dynamometer as weil as the psychometrie properties are given in appendix A.

Other measures of impairment that include an upper extremity component are the

Fugl-Meyer'9 assessment scale as weil as the STREAM, described earlier. On the Fugl-
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Meyer, there are 66 points for the upper extremity motor function divided into upper

extremity reflexes, movements of the shoulder, elbow, wrist and band; individual fmger

movements and finally an assessment ofcoordination. The upper exttemity subscale of

the STREAM comprises len items totaling 20 points.

Measures ofdisability

There are also a number of test batteries that assess ann function. Examples

include the Frenchay Ann Test (FAn102 and the Action Research Arm test (ARA).IO

The FAT, a disability scale which assesses proximal control and dexterity, consists

offive pass/fail tasks; the subject scores "1" for each task that is completed successfully.

It does not require a lot ofequipment and takes about 10 minutes to administer. The

validity ofthis test had heen demonstrated: patients scaring 5/S are likely to use their

affected upper extremity, even ifthey feel it is not normal. The reliability of the test has

also been reponed.95 Sensitivity, however, is limited al the upper and lower ends of the

scale.22
,95 Patients tend to score "0" or "5" and subjective difficulties are present when

interpreting a normal score.92 A complete description of the FAT can he round in

Appendix A.

The ARA is a a1so a disability measure that assesses proximal and distal strength

and dexterity.92 Based on a previously test developed by Carroll,103 it is comprised of

four pans containing simple, global ann movements ta more advanced prehension tasks.

The tasks are graded from zero to three, the maximum score being 60. There is some

evidence of intra-rater and inter-rater reliabilitylo but no infonnation about content and

predictive validity or responsiveness.

17



•
There are also a good number offine and gross manual dexterity assessments that

have been developed. Desrosiers and associates43 recently reviewed tests ofbath fine and

gross manual dexterity and Table 2.1 is an Englisb reproduction trom ber article.

Table 2.1: Psychometrie characteristics ormanual dexterity masures•

Abbrcvlauons: NDIl Non·DomaDanI Hand; Da Donunanl Hancl.
·Correlalion Coefficients
From: Desrosiers et a1."3

Test Daterity ::' ,.... ..... "Reliability Validity Norms
Fine Gross Test-retat- Inter-rater·

Nine Hole Peg X RO.97 RO.69 Correlates -Adults
Tnt LO.99 LO.43 with the -Elderly

Purdue
Peaboard

Fifty Hole X - - - ..Adults
Beaded Peg -Elderly
Te5t
Box and Block X RO.98 RI Correlates -Children
Tnt LO.94 LO.99 with the -Adults

MiMesota -Elderly
Rate
Manipulation
Test

Purdue X 0.60 to 0.76 - Correlates -Children
Pegboard (1 try) with diverse -Adults

0.82 to 0.91 tools -Elderly
(3 tries) CORstruet

1\'1 innesota X X 0.87 to 0.95 .. Correlates ..Adults
Rate with Box and -Elderly
Manipulation Bloek Test
Test
Molbeck Pins X - .. .. -Adults
Tnt
R-G Peaboard X 0.95 .. - No
Matches Test X - .. - No
Rosenbulch X NDHO.79to 0.97 to 0.99 -Content -Adults
Te5t 0.93 -Construet

DH 0.73 to
0.88..

•
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The tests presented all involve manipulation ofrelatively small objets, usually

pegs. To the authors' knowledge, no information about the responsiveness ofthese

measures is available. A complete description of the dexterity tests used in this study, the

Nine-Hole Peg TestlO4 and the Box and Black Test105 can he found in Appendix A.

This short inventory ofassessment scales is far from exhaustive. Many more

scales are being used in clinical settings with those who have had a stroke as weil as for

research purposes. Ta the authors' knowledge, these are the most commonly used and

well...k.nown.

When choosing a measure, one must consider Many factors. According to

Wade92
, the measure must he relevant, valid, reliable, sensitive enough to detect the

change expected, simple, and the results interpretable. Il is aIso important to determine

the patient or population groups tested and whether population norms existe Before

choosing a measure it is also relevant to tind out its cast in terms ofobtaining the right to

use it, in tenns oftraining and also in terms of response burden.

Summal'''' ofLiterat",e

Stroke bas a great impact on society in that it is more disabling than any other

chronie eondition. 106 Many survivors live with both physical and psychological

consequences. The upper extremity paresis or paralysis that often results ftom the stroke

can significantly impede on the patient's level ofindePendence. The upper extremity is of

utmost importance for the accomplishment ofaetivities ofdaily living and its fonction is

directiy related to the quality of life ofpatients who have survived a stroke.

UnfortuDately, linle is known about the recovery and rehabilitation ofthe affected upper
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extremity in the &Cute phase following stroke. Very few studies have looked at the

recovery ofthe upper extremity post-sttoke and its predictors. Duncan23 only measured

upper extremity function at the impairment level and deWeerdt79 only assessed patients at

baseline, six months and twelve months post-stroke. The pattern ofrecovery over the first

six months post-stroke was not captured and the six month data retlects survivors of that

period. The extent of recovery during those six months could have been overestimated or

even underestimated ifdeterioration is a factor.

Many scales have been developed to measure recovery after stroke. When choosing a

measure, its relevance, simplicity and interpretability must he considered. It is also

imponant to use scales ofknOMl validity, reliability and responsiveness.
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CHAPTER3

OBJECTIVES

General S'"dy Objective:

The global purpose oftbis study is ta quantify the recovery ofupper extremity

function post-stroke.

Specifie Aims:

1) Ta estimate the extent of recovery ofupper extremity function during the first five to
six weeks post-stroke;

2) To compare the recovery ofupper extremity function with the recovery oflower
extremity during the tirst five to six weeks following the stroke;

3) T0 identify predictors ofrecovery ofupper extremity function.

In order to reach these objectives, a study was initiated in the fall of 1995. The

following chapters describe the methods, results, and conclusions of that research project.
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INTRODUCfION

Cerebrovascular accident (CVA) is a very common disabling neurologie disease

aifeeting ail ages, but primarily older elderly men and wornen. In many patients with

severe stroke, the affected upper limb Dever becomes useful, even after therapy. 1 The

outcome of patients with severe upper extremity paresis is poor; in a study by Nakayama

and associates, ' 83% ofsurvivors had to be mstitutionaJized. Only about 15% ofthose

suffering frorn severe cerebrovascular accident recover band funetion. 2 It has also been

shown that self-reported well-being is decreased one year following a stroke and that lbis

is mainly due to upper extremity impairments and disabilities.3
•
4

The 'unaffected' upper extremity ofstroke patients may show deficits in

performance when compared with healthy subjects.,.. This sequale is devastating because

use of the arms and hands is fundamental for the performance ofthe activities ofdaily life

and the accomplishment ofpurposeful tasks. Use of the upper extremity (UE) is

indispensable ta survival; il enables an individual ta fulfill hislher raies in society and lead a

gratifYing Iife.

Little research has been done on the recovery offunction ofthe upper extremity

but there is a general agreement that il is slower and less complete than the recovery of

lower extremity funetion.9 A study by Nakayama and associatesl )ooked at the recovery of

upper extremity function fram the tirst week post-stroke up until patients were discharged

or died. In this study, upper extremity funetion was evaluated using the Sarthellndex

(BI)10 subscale for feeding and personal hygiene. As the BI bas a celling etfect for mild

and moderate strokes,Il lbis scaJe is not suffieiently sensitive to deted defieits amon8
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persons with higher levels offunctioning. Ta the Buthon' knowledge, ooly one study

compared the recovery ofupper and lower extremities and it included ooly individuals with

anterior circulation, nonembolic, ischemic strokes
g

• The results ofthis study indicated that

the patterns ofmotar recovery were similar for the upper and the lower extremities.

Sample size for tbis study, however, WBS small. Once patients were stratified by severity

of stroke. there were insufficient numbers in each œil to detect even large or important

differences in recovery patterns.

A briefreport by deWeerdt and associatesl2 indicated that recovery ofupper

extremity function assessed at six and twelve months post-stroke using the Action

Research Arro Test (ARA)t3 was predicted by the initial score on the ARA, exteroceptive

sensation of Iight touch and overall motor ability at initial evaluation. Most of the

variability in the final score orthe ARA (44% and 33% for six and twelve months

respectively) was explained by the initial score on the ARA. The other variables explained

less than 4% of the variability at six months or twelve months post-stroke respectively.

This study, however, evaluated patients ooly at baseline and at six and twelve months post­

stroke and lost 37% ofthe original cohon ofpatients between the initial evaluation and the

two follow-up evaluations.

The primary objective ofthe present study was ta quantify the recovery ofupper

extremity function during the tirst five weeks post-stroke and ta compare the recovery of

upper extremity funetion with the recovery oflower extremity function. The second objective

WBS to detennine predietors ofupper extremity recovery over the five week period foUoWÎDg

stroke.
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METHOOS

O.'en'Îet" andStudy Design

ln tbis prospective cohort study, measures ofupper and lower extremity function

were performed within the tirst ten days post..stroke and again four weeks later. The

cohort of patients were individuals with a first lime stroke. Persans who were eligible and

willing to panicipate were required ta sign a consent fonn. Participants were assessed

using standardized measures ofcognitio~ motor function, dexterity and mobility. This

study was conducted in conjunction with another study on the recovery ofgait speed post..

stroke which has been described recently by Salbach....

Subjects

Subjects ~ar8eted for this study were patients admitted with a first time stroke

between September l, 1996 and June 15, 1997 ta one oftive urban, university..based,

hospitals in Montreal, Canada. Having a 'first-time' stroke was interpreted as having no

documented evidence ofa previous non-reversible ischemic deficit. Excluded from the

study were persans presenting without measurable upper extremity deticits, with major

Medical comorbidities that would have made assessment ofmotor function very diflicult,

or with severe cognitive deficits, or living more than SO kilometers from Montreal.

Sa",pling Procedures

Upon admission ta the hospital, patients having sustained a tirst-time stroke were

identitied and screened by one ofthe two principal investigators (JH and NS) for upper

extremity function and cognitive status ta confirm eligibility for the study. Cognitive
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status was evaluated using the abbreviated Mini-Mental State Examination (BriefMMSE).

A eut-offscore of 14 was used as il has been suggested for identitYing patients with

significant cognitive impairment. 15 The Nine-Hole Peg Testl6 was administered to identify

persans with subnormal band function. In addition, patients were asked if they relt they

had completely recovered their arm and band function to confinn their score on the Nine­

Hole Peg Test as their pre-stroke level of function may have been sub-nonnal. Those that

responded 'yes' to the question were excluded regardless of their performance on the

Nine-Hole Peg Test. Any patients responding 'no' were included. Patients who felt they

had not fully recovered their arm and hand functio~ even with a normal score on the Nine­

Hole Peg Test, and who otherwise met eligibility criteria, were approached to participate.

The principal investigators evaluated the subjects within the first ten days following the

stroke and again four weeks later using standardized measures ofcognition, motor

impairment and disability, upper and lower extremity function, and mobility.

Instrun,enlat;on

Base-line Status

Once consent was obtained, baseline information, including age, side and site of

lesion was gathered from the patient's medical record. As weil, the Canadian Neurological

Scale was performed in order to detennine the severity of the stroke.

The Canadialt Nellrological Scille (CNS) 11. The CNS was administered by the

principal investigators to the participants who were then classified according to their score

into one ofthree categories ofstroke severity: a mild stroke (CNS ~ Il), a moderate

stroke (9:s CNS < Il) or a severe stroke (CNS < 9). These cut-otl'values have been
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shown to prediet monality, another vascular event and independence in activities ofdaily

Iiving. 17
•
18 Content validity bas also been demonstrated and an evaluation ofconcurrent

validity comparing the CNS with a standard neurologie evaluation, resulted in SPearman

rank correlation coefficients ran8Ïng ûom 0.574-0.775 (p<O.OOl).

Screening

Brief Version ofthe Mini-Mental SllIte Examination (BriefMMSE). The briefversion

of the MMSE has four items and is scored out of 18. The items have been shawn to

explain 98.8% of the variability of the full MMSE and a eutoffof 13 or lower correctly

identified 95.5% ofcognitively impaired individuals (sensitivity) with a specificity of

90.5%.15

The Nine-Nole Peg Test {NHPT).16 Deficits in upper extremity function were screened

using the NHPT, a timed test of fine manual dexterity. The subject takes nine dowels

from the table top, puts them into 9 hales on a board, and then takes the dowels out

again. 19 A study by Mathiowetz and assoeiates20 demonstrated a very high interrater

reliability (right r =0.97, left r = .99) and a moderate to high test..retest reliability (right

r =0.43, left r =0.43). Also clinical norms for adults 20 ta 75+ years ofage for bath

males and females were established.20

Single Question. To confirm results of the Nine-Hole Peg test this question was asked:

compared to your level of function prior ta your stroke, do you feel that the function of

your ann and your band bas completely recovered?
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URger Extremity Function

The Box and Block Test (BB7).21 The BBT evaJuates gross unilateral manual dexterity.

The subjeet is required to move~ one by one, the maximum number ofblocks from one

compal1ment ofa box to another ofequal size within one minute. Cromwell21 has shawn

that the test-retest reliability is greater than 0.9, and that the test correlated highly with

another similar test ofdexterity. Desrosiers and associates22 verified the test-retest

reliabiIity and construct validity oftbis instrument in the elderly population with upper

extremity impairment. The intraclass correlations (ICC) ranged from 0.89 to 0.97, and

significant correlations were round between the BBT, an upper limb performance measure,

and a measure of functional independence. According to McEwen,3 the BBT is a

significant predictor ofphysical health as measured by the Sf-36 (Medical Outcomes

Study 36-ltem Shan Forrn Questionnaire).23

The FrenclraJ' A"n Test (FA 1). 24 This test ofupper extremity function consists offive

passlfail tasks~ the subject scores 1 for each task that is completed successfully. The

validity of tbis test has been demonstrated. Patients scoring 515 are likely to use their

atTected upper extremity, even ifthey feel it is not normal. Good reliability ofthe test has

also been reponed. 25

Gr;p Strengtlr. The Jamar'" dynamometer was used to measure grip strength. Three grip

strength measures ofeach hand were taken and the highest score was retained. A study by

Mathiowetz26 indicates that inter-rater reliability can be achieved by using the standardized

positioning and instructions. Mathiowetz and associates27 have established clinical norms

for adults aged 20 ta 75 years and over. Desrosiers and associates21 have developed

normative data for grip strength ofelderly men and women.
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Lower Extremity and Mobility

The Timed fU, and Go' (TUG).29 This test measures, in seconds, the tilne taken by an

individual to stand up from a standard arm chair, walk a distance ofthree meters, tum,

walk back to the chair~ and sit down again. 80th the intrarater and the interrater

reliabilities have been demonstrated and it bas been shawn to correlate with the Berg

Balance scale, the BI and gait speed.3 The TUG has demonstrated excellent test-retest

reliability (ICC =0.99) and interrater reliability (lCC = 0.99) in elderly subjects.29

ComfOl1able Gai' Speed (5 meten). Gait speed is a valid and reliable measure ofstroke

outcome and has been shown to carrelate with the level ofindependenœ in daily living ~30 as

weil as funetional mobility.29 Coefficients oftest-retest reliability have been reponed to range

between 0.89 and l.oo31
-
33 0ver different distances. Comfortable wa1king speed was

detennined over a distances of5 meters (m), at a comfonahle pace. This particuJar testing

procedure bas been round more responsive than the 5 m test (maximum speed), the 10 mtest

(comfonable speed) and the la mtest (maximum speed)I".

Other Measures

The Stroke Rehabilitation Assessmell' ofMove,."t (STREAM).34 The STREAM was

developed ta measure voluntary motor ability and basic mobility. It consists of30 items,

divided into three sections: voluntary movement of the upper extremity, voluntary

movement of the lower extremity, and basic mobility. ExceDent interrater and intrarater

reliability were reported3
' with generalizability correlation coefficients of0.99 for total

STREAM scores, and a range of0.963-0.998 for subscale scores. For 29 out orthe 30
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individual items, Kappa statistics demonstrated excellent agreement, ranging fram 0.8 ta

1.0, with oruy one showing moderate agreement (0.65).

The Telephone Ven;on o/the Mini-Mental Stllte Eumination (ALFI_MMSE).36

Cognitive status was measured using the ALFI-MMSE. Test scores for the original

version37 and the telephone version ofthe test correlated strongly for ail subjects

(pearson 4 s r = 0.85, P =0.001) and remained significant for the cognitively intact

(p =0.02) and questionably (p =0.002), mildly (p =0.0001) and moderately (p= 0.003)

demented. Comparison of the two versions' equivaJent 22 items revealed no significant

difference for scores ofall subjects (p = 0.07) but with a trend towards higher scores in the

original version. Sensitivityand specificity relative to the BriefNeuropsychiatric

Screening test (BNPS) were 67% and 100%.36

Albert's Test ofPerceptual Neglect (A TPN). 38.39 Visuo·spatiaJ negleet was evaJuated

using Albert' s Test of Perceptual Neglect. Tbis test requires the subject ta draw a Hne

across all of 491ines distributed on a sheet ofpaper. lfmore tban 7()O/o orthe uncrossed

Hnes are on the same side as the patient's bemiplegi~ lateralized neglect is indicated. This

test was round ta be highly correlated ta a full perception test banery, as weil as being

predictive ofmortality and funetional activity at six months.3

Tlae Barthe/Index (BI). 10 The validity 40...3 and reliability 10,44.45 of the BI has been

established and extensive work using the BI as a predietor ofoutcome has shown a close

relation between the score on tbis Index at admission and outcome.43
•
46

...
7 Il is a weighted

scale measuring performance in self-care (feedin& bathing personal toilet, dressin& bowel

and bladder carel and mobility (transfers, ambulation and stair-climbing). The interrater
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reliability ofthe BI in a mixed neurological population using the Pearson produet moment

correlation bas been shawn ta range from 0.884 to 0.991 (P<O.OOI) for total scores.­

Table 4.1 summarizes the measurement strategy used in tbis study.

Eva/unIon

Subjects were evaluated throughout the study by an occupational therapist and a

physical therapist (m and NS). Therapists were familiar with the outcome measures

employed in this study, and had undergone a training session in the use of the instruments.

Standardized instructions were used routinely.

Data Analysis

The first step was to compare clinical charaeteristics of the study participants and

the eligible non-participants using chi-square tests for categorical variables (gender, side of

the lesion, type ofCVA and severity ofCVA) and a t-test for the continuous variable, age.

For the first objective, to quantify the recovery ofupper extremity funetion during

the tirst tive weeks post-stroke, upper extremity function was estimated using the BBT,

the FAT and Grip Strength. The ditrerence between the first and second evaJuations was

determined and paired t-tests were performed in arder to check for significance.

The comparison between the recovery of upper extremity function and the recovery

oflower extremity fundion were made using Standardized Response Means (SRM) for each

measure. The SRM is the mean change in score divided by the standard deviation of

change in scores.49 It takes errors at both limes into acrount. Il is a unitless measure of

change allowing scores on different instruments to be compared. It is a variant ofetTect
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sizes and higher values indicate a better responsiveness. Variants ofetrect sizes came from

Cohen.50 He set out values for interpreting effect sizes: 0.2 or less is small; 0.5 is

moderate and 0.8 or more is large. Using the SRM, measures ofimpairment and disability

of the upper and lower extremities were ranked in order from largest ta smaUest, the

largest SRM corresponding to the measure that changed the most. Confidence intervals

(C.I.) were subsequently derived using the procedure described by Liang.·9 Because orthe

concem that UE function has a higher ceiling than lower extremity funetion, each person's

value on the BBT and gait speed, the two measures used to compare the recovery of the

upper extremity to that orthe lower extremity, was compared to age- and gender-specific

norms and percent predicted values calculated. From these, SRM and C.I. were also

derived.

The second question related ta the predietors ofupper extremity recovery post-stroke

aver a five week period and was addressed using multiple linear regression (MLR). The

primary outcome variable was upper extremity funetion as estimated using the BBT.

PotentiaJ predictors of recovery ofupper extremity function included gait speed, level of

cognition, perceptual negleet, motor recovery, independence in activities ofdaily living

(ADL), and functional mobility. Other important variables, age, gender, number of

comorbid conditions, type ofstroke, side and site of lesion and hand dominance were also

incorporated.

As the number ofindependeot variables was quite large, they were divided ioto

three groups to Perform the MLR analysis. The first group included the sociodemographic

variables, the second and third groups included measures of impairment and disability for
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the upper and lower extremity respectively. The three groups were modeled separately

and only the significant predictors (p < 0.05) were retained. The significant variables were

then used together in the same equation to obtain the final model.

Two estimators ofchange were used as the dependent variable: (l) the final score on

the BBT (2) the change in score between the first and the second assessment on the B8T.

When the tinaJ BBT score was the outcome, two models were developed, one with and one

without the initial BBT score as an independent variable. Including the initial score as a

covariate in a regression model could lead to biased estimates because an assumption ofIinear

regressio~ the independence ofthe error tenn from the outcome variable, is violated.'1 In

addition. because initial and final BBT scores are measures ofthe same construct, they will be

more highly correlated with each other than with measures ofother constnJets. When the

change between initial and final BBT score was the outcome, the madel, as reconunended by

Suissa,52 did not include the initial BBT score. In bath approaches, MLR was used to identify

predictors ofrecovery ofupper extremity motor fimction and recovery offunetion oflower

extremity and mobility, white adjusting for the efFects ofother variables. Ta determine the best

fitting modeL variables were considered bath as continuous and C8tegorical. The STREAM,

the FAT and grip strength were eventually included oolyas dichotomous variables split

approximately at the Median.

Residual and panial regression plots were generated in arder to verify the

assumptions ofnonnality, homoscedasticity, and linearity. Finally, a cross-validation of

the models was performed by randomly dividing the study sample into two and performing

the analyses on these samples.
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MissÎn, Vailles

At the initial evaluation. 17 persans (31%) were unable to walk and hence could

not be assigned values for gait speed or for the TUG. For gait speed, zero meterslsecond

is a reasonable substitute. For the TUG, a comparable group was not available from which

values for missing data couId he imputed 50 values equal to twice the highest TUG score

obtained in the sample was substituted. One person was legally blind and could not

perform the ATPN. As no reasonable substitution could be made, this value had ta be

considered as missing.

RESULTS

Description oftl,e Study Population

Out ofa total of 357 patients who were identified as having had a tirst time stroke

during the period of recruitment, 175 people met the eligibility criteria of the study. Of

these, 5S (3 1%) agreed to participate, signed an informed consent and completed two

evaluations. The reasons for not participating in the study are given in Table 4.2. Eighty

six individuals were unavailable ta the investigators during the ten day period of

recruitment following their stroke. One patient died before the second evaluation and

sixteen refused ta participate in the study. The final study sample therefore was comprised

of 55 patients; 42 ofthese also participated in the study by Salbach on the recovery ofgait

speed.·4
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The principal characteristics orthe study sample are given in Table 4.3, along with

the values for the non-participants. The age ofthe participants ranged between 25 and 95

years, with an average of66 years; 64% ofthe participants were males. There were no

statistically significant ditrerences between the two groups for age, gender, side or type of

stroke. A difference was found, however, in the severity of the stroke between the

participants and the non-participants. The study sampie comprised more moderate and

severe strokes than did the non-participants. This cao be explained by the faet that people

who sustained a mild stroke were discharged from the hospital very rapidly before they

could be reached by the investigators.

Table 4.4 presents the demographic and clinical characteristics of the study

participants as weil as their scores on the screening measures.

Recol'ery ofUpper Extren.ity/IInct;on: Descriptive Stntist;cs

Tables 4.5 and 4.6 present means, Medians and standard deviations (SD), as weil as

the range of values for both the tirst and second evaluations for upper and lower extremity

measures. The differences in score between the tirst and the second evaluation are also

given.

On the main outcome measure, the BBT, the maximum score is 150 and a higher

number indicates a better score. The Mean score on the tirst evaluation was 24 blacks (SD

=21) and increased to 36 (SD =23) by the second evaluation. For the unaffected side, the

mean score on the tirst evaluation was 49 blocks (SD = 14) and increased to S6 (Sn = 12)

by the second evaluation. The ditTerence between the tirst and the second evaluations was

significant for both the hemiplegic and the unatrected band.
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Scores on the FAT indicate a significant increase ofone point out ofa possible tive

points (SO = 1). The FAT wu ooly perfonned on the atTected side.

For wornen, the initial grip strength wu 12.9 kg (SD = 10.7) on the affected side

and increased significantly to 15.5 kg (SD =12.4) by the second evaluation. On the

unatTected side, the initial grip strength was 21.4 kg (Sn = 8.2) and did not increase

significantly by the second evaiuation (21.9 kg 1 SD =7.8).

For men, a similar pattern was observed. A significant increase in grip strength

was only noted on the atfected side (Table 4.5).

Recolte'J' ofLO't'er Extren.ily F"ftctioft and OII.er O"tcomes.· descriptive statistics

Gait speed and the TUG were used to evaluate lower extremity funetion. At the

time ofadmission, 53 patients were already ambulatory, 9O;/C) with the assistance oftwo

persans, 29% with the assistance ofone and 62% were independent or needed litde

supervision. One month later, 4% still needed the assistance oftwo persans, 901'0 the

assistance ofone persan and 87% were independent or needed little supervision. The

average gait speed at the tirst evaJuation was 0.52 mis and increased significantly to 0.79

mis by the second evaluation.

For the TUG, for which lower times indicate better mobility, the average time

decreased signifi~t1y from 80 (Sn = 91) seconds to 43 (5D = 67) seconds within the first

month. For these two evaluations, the ditTerence between the tirst and the second

evaJuation was highly signiticant.
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A significant increase between the first and the second evaluation was observed for

the BI, the total STREAM, the upper extremity subscale ofthe STREAM., and the ALFI-

MMSE (Table 4.6)

Ooly three subjects failed the ATPN demonstrating lateralized neglect on the first

evaluation. On the second evaluation, one patient still showed evidence of hemineglect.

Con'paring tl,e Recol'et'Y ofUpper Extrenûty FlIlICtioll to the Recovery ofLm.,er
Extremity Fllnct;oll

Table 4.7 presents the SRM for outcome measures for ail study participants over

the five-week period following stroke. SRM are ranked from the highest ta the lowest

SRM and 95% confidence intervals are also presented. Il is possible to distinguish

between three groups ofoutcome measures according ta their SRM and C.I.. The first

group is comprised ofooly the BBT for the affected side as it had the highest SRM. Il is

followed by a group ofmeasures which includes the total STRE~ gait speed, the total

BI, the BBT for the unatTected side, the lower extremity subscore of the BI and grip

strength for the affected hand. This group of measures had a lower point estimate of SRM

but their C.I. and overlapped to sorne extent that orthe B8T. The third group of

measures includes the upper extremity subscores orthe STREAM and the BI, the FAT,

the TUG and grip strength of the unaffected band. The SRM ofthe measures oftbis

group were lower than the BDT, their C.I. not overlapping with that of the DDT.

SRM for the two measures used to compare the reœvery ofupper extremity to the

recovery of lower extremity, the BDT and gait speed, were also calculated usiog age- and

gender-specific norms and percent predicted values This was done to create an equal
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"ceiling" for eomparison purposes. For example, the percent predieted values for the BBT

on the affected side are 34% (SD = 28.8)and SI% (SD = 31.7) ofmean age- and gender­

specifie normal values, for the first and second evaluations respectively. For gait speed,

these values are 44% and 66%. The estimated SRM and their C.I. for percent predieted

values did not ditfer from those using raw values.

Detern.;n;ng Predictors ofUpper Extremity Recovery

Table 4.8 presents the predietors ofupper extremity recovery aecording to the

ditTerent models. Predietors were determined for three ditferent models using MLR. The

three groups of independent variables deseribed earlier were modeled separately for eaeh

orthe three outcomes. Perceptual negleet (n= 3)and left-hand dominance (n= 4), beeause

they were rare, were omitted from the models. Also, because sait speed and the TUG are

c10sely related and measure approximately the same eonstruet, only gail speed was used.

As expected, the number of rehabilitation sessions received between the tirst and the

second evaluation was negatively correlated ta the DDT and positively eorrelated to stroke

severity as more severely disabled patients usually received more treatment than those who

are only mildly affected.53 Because tbis variable is a proxy ta stroke severity, it was not

used as a variable in the MLR analysis.

The independent variables that significantly explained the final score on the BBT

included the initial score on the BBT, the total STREAM, the FAT, Sait speed, and the

NHPT. This model explained 92% orthe variance orthe final score on the BDT.

Secondly, when the same model wu then constructed without the initial score on the BBT
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as a predictor variable, ooly the FAT, gait speed, and grip strength on the affected side

were significant predictors. This model explained 84% ofthe variance.

In the third model, the STREAM, the FAT and the NHPT were significant

predictors ofthe ditference in the mean score between the tirst and the second evaluations

on the BBT. The model explained 42% ofthe variance of the mean change on the BBT.

Results of the MLR showing variables that predict upper extremity function for ail

models as weil as the parameter estimates (P) are presented in Table 4.9. The parameter

estimate is the amount of change in the dependent variable expected for every one unit

change in the independent variable. The parameter estimate orthe initial score on the 88T

is 0.75. This means that a ten block increment at initial evaluation tranlates to an increase

of7.5 blacks on the final B8T. For the change score between the tirst and the second

evaluation on the B8T (Model 3), a person scoring over 80 out of 100 on the STREAM

would be estimated to change by twelve blacks more than a persan with a poor outcome

on the STREAM (Iess than 80).

DISCUSSION

Q"antifying the Recovery ofthe Upper Extremity

Upper extremity function as measured using the BBT, the FAT and grip strength

increased significantly over the first five weeks foUowing stroke.

On the 88T, mean scores on the first evaluation correspond to 34% ofthe age­

and gender-specific normal values for the atTected side. 8y the second evaluatio~ the
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number ofblocks inereased by twelve. This number correspond to 51% orthe mean age­

and gender-specitic values. An increase of 11OA. orthe mean age- and gender-specifie

normal value is thus noted on the affected side.

A noteworthy finding is that on the BBT, both the affected and the unaffected

hands had scores lower than age- and gender-specific normal values and both bands

improved significantly over a one month period These results are in accordance with those

ofDesrosiers and associates' when the 'unaffected' upper extremity was compared to the

same side of healthy subjects. Signiticant differences were present for fine and gross

manual dexterity between the two groups.

According ta McEwen,3 the BBT is a significant predictor ofphysical health as

measured by the Medical Outcomes Study 36-Item Short Form Questionnaire (SF-36).23

She round that an additional seven blocks increased by 2 the Physical Component

Summary Score and this amount is considered clinically relevant.23 This implies that the

improvement seen in the affected ann is clinically meaningful.

Quantifying the Recovery ofthe Lower &trendty

Gait speed for the 6rst evaluation (0.52 mis, SD = 0.37) corresponds to 44% of the

mean age-and gender specific normal values for the tirst evaluation and increased to 0.79

(SD = 0.45) or 66% orthe mean age- and gender-specifie values at the second evaluation

(Table 4.6).
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Con.paring the Recover;y ofUpper Extremity F"netioll '0 the recover;y ofLower
Extren.ity F""ctioll

The BBT and gait speed were used to make the comparison between the recovery

orthe upper extremity and the recovery ofthe lower extremity. The difference in change

between upper and lower extremity measures was estimated using a measure of

responsiveoess, the SRM (Table 4.7). This etrect size was chosen because it is probably

the best estimator with which to compare change across measures. The SRM is the mean

change over the SO ofthe change score and it takes ioto account the variability of patient

change, either in response to treatment or during the oatural course of recovery. '0 For the

BBT and gait speed, measures used to compare the recovery ofthe upper extremity to that

lower extremity, SRM were calculated using percent predicted values. This was to create

an equal Uceiling". The upper extremity beiog involved in activities that a much more

complex than the lower extremity, the amount of recovery possible is grealer. Results

obained using these two procedures were identical.

It appears that the BBT improved the most WÎth the highest SRM (Table 4.7). Il is

important to mention that a second group of measures, including the STREAM total, gait

speed. the BI, the BBT for the unatfected side, the lower extremity subscore ofthe BI and

grip strength for the atTecled side had confidence intervals lhat overlapped substantially

with that of the B8T. The SRM ofthe previous measures ranged between 0.82 and 1.34

and those values are considered large according to Cohen.'0 A third group ofvariables,

comprised ofthe upper extremity subscores ofthe STREAM and the BI, the lower

extremity subscore ofthe STREAM, the FAT, the TUG and grip strength for the

unaffected side had C.I. that did not overlap with that ofthe BBT. The SRM ofthese
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measures, which range between 0.75 and 0.17 are considered small to moderate according

ta Cohen.50 Although it seems that upper extrernity function improved the most, there is

insufficient power to detect important differences between the tirst two groups ofoutcome

measures. According to these results, there is no direct evidence that the recovery ofthe

upper extremity is vastly different from lhat orthe lower extremity, although the point

estimate orthe BBT SRM was greater. Also, because of the higher iceiling' for upper

extremity functioo, rapid recovery may still reflect considerable disability.

Dete""in;ng Predictors ofUpper Extrell,ity F"nction

Upper extremity function assessed one month post-stroke is mainly predicted by

upper extremity function immediately post-stroke, as estimated by the same outcome

measure (the initial score on the BBT). This is foUowed by, global arm function (FAT),

voluntary motor ability orthe upper and lower extremities and basic mobility (total

STREAM), gait speed and fine manual dexterity (NHPT). When the initial score on the

BBT was not considered in the model, FAT explained most orthe variability, roUowed by

grip strength and gait speed. Predictors of the change in score on the BDT between the

tirst and the second evaluation included global arm function (FAT), fine manual dexterity

(NHPT) and voluntary movement of the upper and lower extremities, basic mobility (total

STREAM). None of the sociodemographic variables such as age, gender, side and type of

lesion were significant predictors ofupper extremity function five weeks POst-stroke

(Tables 4.8 and 4.9).

The significance ofglobal voluntary movements, basic mobility and lower extremity

function as predictors ofupper extremity ronetioR may indicate that the recovery processes
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ofthe upper and lower extremities are not totally independent. This is easy to understand,

in relation ta performance ofmany every day activities. In arder to have functional and

coordinated movements of the upper extremity, a perlOn needs a stable trunk as weil as

balance in sitting and standing, which implies a functionallower extremity. The change

score or improvement in upper extremity function is also predicted by voluntary

movements and function ofbath extremities The results of the current study are in

accordance with a study by Dean and associates'" who demonstrated that the improvement

in the ability to use the upper extremities in a reaching task was linked ta the improvement

in the ability ta use the affected leg for support and balance. The study showed that stroke

patients can improve their performance on reaching tasks, increase the load taken through

the affected foot and aise increase the consistency in activation of task...related muscles in

the affected leg, with a task-speeific learning program that takes inte account, among ether

things, lower limb function. As weil, other studies have shown that improvement of

specifie tasks oceurs ifthey are included in a task-specifie rehabilitation program.'5.S6 The

benefits oftask-specific training for reaching and manipulation have also been

demonstrated. Subjects improved on tasks that they had practiced.57

T0 make a realistic prognosis of recovery ofupper extremity function, an initial

assessment of the severity ofthe upper extremity deficits is necessary. Evaluation of

voluntary movements and function ofthe upper and lower extremities would also be

recommended. A holistic approach including both upPer and lower extremity task...related

training in the treatment of the patient may he iodicated to improve upper extremity

function to ils maximum level.
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Un,itatiollS oftl,e SIMdy

It is important to point out the limitations oftbis study. First, the results ofthe

analyses were based on performance by a defined group ofstroke patients. This group

differed significantly trom the non-participants in terms ofseverity ofstroke. The sample

population may therefore not he representative ofthe target population so the results are

only applicable to patients who meet the characteristic of the present study sample.

Secondly, because patients were ooly followed for a period oftive weeks, the

prediction of recovery is Iimited ta tbis time period. Also, patients were recruited an

average ofeight days post-stroke and sa sorne rnay have experienced recovery prior ta

their first evaluation. This would have lead ta an underestimation ofthe change between

the first and second evaluations ofthe outcome measures and May expIain why certain

assessments such as the BI and the STREAM, which capture change at lower levels of

function were not found to he significant predictors ofupper extremity recovery.

Sampie size for this study was ca1culated to detect a simple correlation greater or

equal 0.5 at 90% power, and a two-tailed alpha lever ofsignificance of0.05. ln arder to

detect lower correlations between the dependent and independent variables, or to capture

smaller ditferences in mean score between the first and second evaluations, the sample size

would have had to be greater.

CONCLUSION

The results of this study do not support the general beliefthat recovery of lower

extremity function is faster than that ofthe upper extremity. The percentages ofthe
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normal values attained on the measures ofupper extremity funetion and gait speed as weil

as the rank ordering ofthe SRM for measures ofupper and lower extremity funetion

indicate that the recovery ofthe upper extremity is similar to the recovery ofthe lower

extremity.

The most important predictor ofupper extremity function when the initial measure

of the same construct is not taken iota account is global ann function as assessed by the

FAT. Voluntary movements (STREAM) and function ofboth upper and lower extremities

(gait speed, NHPT) alsa predict upper extremity function one month post-stroke. These

results suggest the extent ofupper extremity deficits al initial assessment is a good

prognostic indicator ofupper extremity recovery and should be used when planning

treatment strategies These results also 5Uggest that early, simultaneous task-specific

training ofboth the upper and the lower extremity rnay improve upper extremity function

during the first month post-stroke.
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• Type of
M.....re

Table 4.1: The Musuftment ofStudy Conltructs

:; .. ;,-
;'::; - ;;-~.; ':;-

Ualll
ISeo.....

Basellne Strokc
SI.IUI Severity

Sereenln. UE
FWlction

CNS17 Measures ncurologiç status in stroke patients in 2 III.S
ledions: menlatiOll and molor function.

Ninc-Hole Peg Take aine dowels from table. fiJI nille boles on the Sccollds
Test16 bcmd and take thcm out apin. Each band is testcd.

Cognition

Question

BriefMMSEU

Compored to your level of function prior to your
stralte. do you Ceci thal the function ofyour ann and
your band bas axnpletcly rccovcred?

Questionnaire compriscd oC two sections: Orientation 118
and Recall

UE
mnlURI

UE
fWlclion

Box and Block Total nwnbcr orblocks laken from one side oCa box IISO
Test21 to the other in one minute. Each bond is tcsted

Frenchay Ann
Test14

Grip
Strcngt1l26J7

Five uni- and bilateral passlfail tasks of the upper
extrenÙly.

ln a standurd position. subjccts squeeze the
nt

dynamomelcr (Jamar ) as bard as possible three
times for each band The highest strength is reLDined
for ench hand.

15

Kg of
force

Mobllll)' Oait Speed Sm timcd
Me••ures comCortable

walk29-J3

Subjects an: instnu:ted to walk a distance oC Sm at a Meters
pace that is comfortable and saCe Cor thcm. lseconds

Fwu:tional
Mobility

Timed •Up Wld Time taken to sLond up from a choir, walk a distance Seconds
Go'29 oftlvec meters. turn. walk beck to the chair, and sit

do\\n asain.

Oth':f ADL
Me.,uR'

Bart11el hldcxlO Selfor proxy questiOlUlaire which measures three
calqories of fWlCtion: self~. continence and
mobility.

1100

Motor
Recovery

Cognition

STREAM)4

Telephone
version of
MMSE16

Instrwnent comprised of30i~ dîvided in 3 1100
sections: volW1lary movemenl of the upper and lower
exuemities a..d baie mobility.

Questionnaire compriscd offive sections iJu:luding 122
orientation. rqistratioo" attention and caleulatio~

rccaIl and lanauaac-

Abbreviations~ CNS. C8IIIMIian NeurolOlical Saale~ UE. Upper Exucmity; MMSE. Mini-Mental Slale ExaminatiOll;
ADL. Aetivities ofDPily Living; STREAM. StrDke Rehabilitation Asscssment of Movcment; PN, Perteptual Neglect.

•
Pen:eptual
Neglœt

Albert's test of Subjeets cross-out all the Iines thcy sec on the Piper. 0= No PN
Pen:eptual If70% are uncrosscd on the bemiplegie sicle. there is 1=PN
Nglect- heminglect.
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• Table 4.2: The Study Sampie and Reasons for Non...Participation of Eligible
Subjects

•

Patieat Cbancteristici

Stroke patients screened at 5 hospitals

Ineligible
Eligible

Ofthose eligible:
Ullavailahle al lime ofrecnlilmelll
Refusai
OUI ofsll1dy area
Fan,;ly distress
Deceased

Patients recruited

Freguency (Per Cent)

357

182 (49)
175(51)

86 (49)
16 (9)
16 (9)
1 (0.6)
1 (0.6)

SS (31)
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Table 4.3: Comparison or the Clinieal Chaneteristies or Study Participants and
Non-Participants

Patient Chancteristic Uaible Subjects e-VfI1l1e*
Partielpa_" . NOD-partie.iplnCS

(a-!!) (a -120)
. t

.No·OONo.(~)

Geoder 0.283
M~1l 35 (64) 66 (55)
Wom~" 20 (36) 54 (45)

Side of lesion 0.713
Right 26 (47) 45 (38)
Left 28 (51) 37 (31)
Bilateral 1 (2) 1 (1)
Not jpecifted 37 (31)

TypeofCVA 0.110
/schenlic 51 (93) 65 (54)
Hemorrhagic 4 (7) 13 (11)
Nol specified 42 (35)

Severity of CVA: 0.002
Mild 9 (16) 43 (36)
A-foderate 28 (51) 36 (30)
Severe 18 (33) 18 (15)
Nol ~pec.:ified 23 (19)

Mean age (SO) 66 (15) 70 (lJ) 0.1
Abbmiations: CVA, œrebrovascular accident~ SO. standard dC\ialion.
•p-\'alue associatcd \\lm chi-square lestS or l-lest (for age).
tperœntages ma~' not add to 100 due 10 rounding.
tStroke se\"eril)" was based on Canadian Neurological ScaJc (CNS) scores: Mild CNS ~ II,
Moderate 9 < CNS < 11. Severe CNS < 917

• Other"'ise il \\'as established from medical chans.
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Table 4.4: Demographie and Oinical ell.neteristia of Study Participants• . Patient Characterastlc "'::H~:'

Time between onset of stroke and fint evaluation

Time between fint and second evalualions

Length ofstay in hospital

Discharge destination
Hon,e
Rehabilitatioll
Deceased

"·"::Man~_··· _

8 days (3)

29 days (5)

12 (8) days

26 (47)
28 (51)
1 (2)

•

Number of rehabilitation sessions between tint and second 24 (20)
evaluations
Abbrcviation: 5D. Standard Deviation.
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• Table 4.5: Recovery of Upper Estremity Function

Upper estremlty ... EvaL. :.. :':.,,:;,·::Se•.reI OD UP.-e~.E••re~ityMeuura
malura N:: . ..' " ...........

BOll and Block MeaD SO Median Ranle
Test 11S0

Affectedside III 24 21 27 0-77
2- 36 23 42 0-80
~ 12- 9 II 0-38

l/naffected side lst 49 14 47 21-81
2nd 56 12 55 27-84
~ 7· S 7 -14-29

Frenchay Arm lit 3 2 4 0...5
Test 15

2nd 4 2 5 0-5
~ l- I 0 0-5

Grip Sareult" (kg)
Affecled sicle

Males III 19.2 15.0 20.0 0.0-51.0
2nd 24.4 15.2 27.0 0.0-52.0
~ 5.1· 5.6 5.0 -5.0-16.0

Females III 12.9 10.7 14.0 0.0...35.0
2nd 15.5 12.4 14.5 0.0-44.0
~ 2.6' 4.4 1.5 -2.0-18.0

l/llaffected sicle
Males III 35.9 9.5 36.0 16.0-54.0

2nd 36.4 9.9 3S.0 16.0-54.0
!:a 0.6 4.0 1.0 -S.0-10.0

Fen,a/es III 21.4 8.2 20.0 10.0-45.0
2nd 21.9 7.8 21.5 6.0-40.0
!:a 0.5 3.1 0.2 -5.0-6.0

Abbm'iations: Eval.• Evaluation; SD, Standard Deviation; â • Mean cWrcrencc between tint and second
evalualiollS..

p value associatcd willl paired t-test s 0.0001.
f P value associated wim paired t-tesl S O.OS•

•
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Table 4.6: Recnvery or Lower EstreRlity and Other MUIUres or Stroke OutcoDle

• Lower atrendty .. :::Scores' oalo",er~~remity masures.ad other
and otber ·..euura
malures

Mean SB Median Ranle
5meter lit 0.52 0.37 0.54 0-1.32
romfortable 2- 0.79 0.45 0.89 0-1.60
w.'king speed â 0.26- 0.27 0.18 -0.11-1.14

TUG (seconds) Ist 80 91 25 7-212~

2nd 43 67 13 7-212~

â -38- 66 ...5 ...201-1

Barthel Indes 1100

STREAM UEt

1100

STREAM total
1100

lit 71 29 85 5... 100
2nd 85 22 100 30-100
â 14- 15 10 -5-50

lit 70 24 85 0-100
t 1d 83 34 95 0-100
~ 13- 17 10 -10-70

1st 72 28 86 7... 100
2nd 85 21 94 17-100
â 13- 13 8 -5...57

•

ALFI·MMSE/22 lit 20 2 20 12-22
2l1li 21 2 21 15-22
â It 2 a ...3-6

Abbrcviations: Eval., Evaluation; SO. Standard Deviation; TUG • Timcd 'Up and 00'. STREAM. Strokc
Rehabilitation Assessment or Movement UE. upper e:dremity; ALFI·MMSE. Telephone Version oC the
Mini·Mentai Saate Examination.
•p value associated \Vitb paired t-test s 0.0001.
tp value associatcd wiU, paircd l-test S O.OS.
tlmpu1ed value.
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Table 4.7: Stand.rdized Response Meanl for Outcome Masures• Groups

1

2

3

BBT aft'ected'

STREAM total

Gait Speed·

Barthel Index

BBT unatTected

Barthel Index - Lower extremity subscore

Grip Strength affected

STREAM - Upper extremity subscore

Barthel Index - Upper extremity subscore

STREAM - Lower extremity subscore

Frenchay Arm Test

TUG

Grip Strength unaffected

';··~RM.(95%C.L)

'(n-SS) "

1.34 (1.02, 1.63)

0.98 (0.74, 1.17)

0.97 (0.74, 1.18)

0.96 (0.75, 1.16)

0.90 (0.58, 1.20)

0.89 (0.67, 1.10)

0.82 (0.60, 1.04)

0.75 (0.56, 0.93)

0.68 (0.41,0.93)

0.63 (0.36, 0.86)

0.60 (0.42, 0.76)

0.57 (0.43, 0.72)

O. 17 (-O. Il, 0.44)

•

Abbrcviations: SRM. Standardized Rcsponse Mean; C.l, Confidence InteMI~ BST, Box and Blœk Test~

STREAM, Stroke Rehabilitation Asses&ment ofMovement; TUG, Timed ~Up and Cio'.
·Standardized Response Means and 95t11ct Confidence Intervals calcuJated from percent predicted age- and
gendcr-spec:ific values.
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Table 4.1: Predicton of Manual Duterity POlt-Strolle: Choice or Model•
Outcome Meuura

BBTa«ected

STREAM

,:/'Final BDT-Initial'
Musuns

91.2%

4.7%

Model3
, ,

'"

,",Final BST.. ' ABBT-Jnitial
....initial Ma.ura- Meuura-Initial

.. Inidal BBT BDT

52.8%

FAT

Gail Speed

NUPT affected

Grip Strengl" affected

Unexplained

2.2%

1.1%

0.8%

0.92

80/0

89.9%

4.7%

5.4%

0.84

16%

30.5%

16.70/0

0.42

58%

•

Abbrcvialions: BBT, Box and Block Tesl~ â. mean diJI'ercnce belween rust and second evaluation on the
BBT~ STREAM. Slroke Rehabilitation Assessmeol ofMovemenl; FAT. Frenchay Atm Tesl; NHPT. Nine­
Hale Peg Test.
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• Table ".9: Results of Multiple Linear Reareaion Showinl Variables tbat
SÎloificantly Esplain Upper Estftmity Recovery Five Weeks POlt-Stroke.

Outeome 'Variables : : .... :;<'Measul'IIDeat<·· 'ara.eter ':. <Staadard . Ri
Onitial Eval.) ···Scale. .. ·Elti..te' Error

l-Final DDT BDT 0-150 0.75 0.10 0.92

STREAM- 0-80 -10.86 3.20

81-100 Referent

FAT- 0-3 -13.09 3.83

4-5 Referent

NHPT Seconds 0.02 0.01

Gait Speed Meterslsecond 7.30 3.34

FAT'2-Final BDT 0-3 -21.09 5.60 0.82

4-5 Referent

Gait Speed Meterslsecond 15.49 4.65

Grip Strength- 0-20 kg 12.76 5.16

21-60 kg Referent

Sl~AM'3-A 1and F DDT 0-80 -12.42 3.27

81-100 Referent

FAT- 0-2 -11.55 3.52

3-5 Referent

NHPT Seconds 0.04 0.01 0.42

Abbrcviations: Evai., Evaluation; BST, Box and Block Tesl; STREAM, Stroke Rebabilitation Assessmenl
of Movemenl; FAT, Frenchay Ann Test. NHPT, Nine-Hole Peg Test; A. change score betwcen firsl and
second evaluation; IIF = Initial and Final; a01unaff= affCdedlunaO'ected side.
•Conlinuous variables included as calegorical variables.
t Parameter Estimale (p) over the Slandard Enor (SE) is equivaJenllo a t-lest.

•
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CHAPTERS

SUMMARY AND CONCLUSIONS

Qllantifying the RecoW!rJ7 01Upper ExtNmity P""cdoll

The first objective ofthis study was to quantify the motor recovery ofupper

extremity function and ta compare the recovery ofupper extremity fùnction with the recovery

ofmobility, gait speed and motor irnpainnent ofthe lower extremity during acute recovery

post-stroke using psychometrically sound outcome measures

Upper extremity funetion on the atTected side, as measured using the DDT, the

FAT and grip strength increased significantly over the first five weeks followiog stroke.

On average, persons improved on the BDT from 24 blocks (SD = 21) to 36 blacks

(SD =21) for an average increase of 12 blacks (SD =9) (Table 4.5). Mean scores on the

first and second c:valuation correspond to 34% and 51% ofthe age-specifie normal values,

respectively. An increase of 17% ofthe mean age and gender specific normal value is thus

noted on the atTected side.

According to McEwen, l' the BBT is a signiticant predictor ofphysical health as

measured by the Medical Outcomes Study 36-Item Short Form Questionnaire (SF_36).107

She round that an additional seven blacks increased by 2 the PhysicaJ Component

Summary Score and tbis amount is considered clinica1ly relevant. 107 This implies that the

improvement seen in the atTected arm is clinically meaningful.

For worneR, the initial grip strength was 12.9 kg (SD = 10.7) which corresponds to

SS% ofthe age and gender-specific normal value on the atTeeted side and was 15.5 kg
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(SD = 12.4) or 67% ofthe age and gender specifie normal value on the second evaluation.

Thus grip strength inereased by 12% ofthe age-gender specifie values over five weeks.

For men, the initial evaluation revealed a strength of 19.2 kg (SD =15.0)

corresponding to 49010 of the age and gender-specific normal values. It increased to

24.4kg (SO = 15.2) or 62% ofthe age-gender specifie normal value by the second

evaluation. The increase between the first and the second evaluation was 130/0 orage and

gender-specifie normal values.

A noteworthy finding is that on the BBT, bath the affected and the unaffected

hands had scores lower than age-specifie normal values and both hands improved

significantly over a one month period (Table 4.5). On the other hand, grip strength was

substantially below age and gender-specifie normal values only for the affected hand.

A possible explanation for the decreased performance in manual dexterity of the

unatrected side may be the interference of the weaker or paretic side. It may also be that

grip strength as measured in this study using the Jamar
fM

dynamometer requires less

sensorimotor input than do tasks offine and gross manual dexterity. This explanation

relies on the raie ofa specifie area ofthe motor cortex wied the supplementary motor

area. According to Roland and associates, lOI this area is responsible for the initiation of

complex movements of the fingers. These authors measured blood tlow in this area while

a subject was doing a simple flexion ofone finger, or a sustained isometric muscular

contraction such as when using the JamarTM dYlW11ometer, and then when he was doing a

complex sequence ofmovements with bis bands. In the first exereise, the blood f10w

increased ooly in the primary motor and sensory area contralateral to the hand. In the
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more complex hand exercise however, the increased blood tlow was detected not only in

the contralateral motor area but al50 in the supplementary motor area on both the

eontralateral and the ipsilateral side ofthe band. Hence decreased fine and gross manual

dexterity was observed on the ipsilateral side of the lesion in tbis study.

The results of this study are in accordance with those ofDesrosiers and

colleagues109 who compared the perfonnance ofthe 'unatrected' UE ofstroke patients with

that of the same side of hea1thy subjeets ofthe same age and sexe They found significant

differences between the two groups for fine and gross manual dexterity, but not for grip

strength.

It is important for therapists to be aware ofthis and to evaluate and treat the

unatTected upper extremity. The 'unaffected' upper extremity plays an important role in

the acquirement of independence in activities ofdaiJy living, especialJy for patients with

initial severe upper extremity paresis. It has been shawn that for these patients,

independence is mostly achieved through compensation using the unatfected upper

extremity. ~8

Qllantifyill' tl.e Recovery ofLo,1'er E.xtremity F"nc';on

Gait speed for the first evaluation (0.52 mis, SD =0.37) corresponds to 440/0 of the

mean age-gender specifie normal values for the ftnt evaluation and increased to 0.79

(Sn =0.45) or 66% ofthe mean gender and age-specitic values at the second evaluation

(Table 4.6).
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On the timed ·Up and Go', the average time decreased from 80 (SO =91) seconds

to 43 (SO = 67) seconds within the tirst month. For these two evaluations, the ditrerenee

between the first and the second evaluation was highly significant.

Compari", the Recol'e')' ofUpper &trendty FMlfctiOlf 10 'he recove')' ofLower
Extremit)' FUllction

It was difficult to compare the recovery of the upper extremity ta the recovery of

the lower extremity because the instruments used were ail calibrated on ditferent seales.

To overcome this, SRM were used as a basis for comparison. When SRM were compared

across ail measures used in tbis study (Table 4.7), the BBT had the highest SRM, although

the confidence interval overlapped the one measure of lower extremity recovery, gait

speed. This suggest that the reeovery of the upper extremity was on a par with that ofthe

lower e>..1remity and could even be superior. However, the SRM is calculated only as a

ratio of mathematical parameters and does not consider the possible range of scores. The

upper extremity is involved in aetivities that are much more complex than the lower

extremity and therefore, the amount of recovery possible is greater than the lower

extremity. To create an equal "ceiling" for comparison purposes, each person's value on

the BBT and gait speed was compared ta age and gender-specific norms and percent

predicted values calculated. From these, SRM and C.I. were a1so derived. The results

were almost identical to those obtained when using raw values and thus no significant

difference could he made between the recovery ofthe upper and the lower extremities.

Il appears that the BBT improved the most with the highest SRM (Table 4.7). It is

important ta mention, however, that a second group ofmeasures, including the STREAM

63



•

total, gait speed, the BL the BBT for the unaffected side, the lower extremity subscore of

the BI and grip strength for the affected side had confidence intervals that overlapped

substantially with that of the BBT. The SRM ofthe previous measures ranged between

0.82 and 1.34 and those values are considered large according to Cohen. IIO A third group

ofvariables, comprised orthe upper extremity subscores of the STREAM and the BI, the

lower extremity subscore ofthe STREAM, the FAT, the TUG and grip strength for the

unaffected side had C.I. that did not overlap with that of the BBT. The SRM ofthese

measures, which range between 0.75 and 0.17 are considered small to moderate according

ta Cohen. IIO AIthough it seems that upper extremity funetion improved the most, there is

insufficient power to deteet imponant differences between the tirst two groups ofoutcome

measures. According ta these results, there is no direct evidence that the recovery of the

upper extremity is vastly different tram that of the lower extremity, aJthough the point

estimate of the BBT's SRM was greater. A1so, because ofthe higher ~ceiling' for upper

extremity funetio~ rapid recovery May still retlect considerable disability.

SRM were also calculated for each outcome measure within each stroke severity

group, in order determine ifthe recovery patterns were similar between the three strata

(Appendix E-Table E.l.O). For mild strokes, the BBT had the highest SRM (2.10)

foUowed by gait speed (1.10) and grip strength (0.94). For moderate strokes, the BBT

(1.81) and gait speed (1.17) were in tirst and second place and the STREAM foUowed

with an SRM of 1.13. For severe strokes, the BI had the highest SRM (1.67), followed by

the STREAM (1.50) and the lower extremity subscale ofthe BI (1.36). Because ofthe

small sample sizes, it was no possible to calculate meaningfuI C.I..
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Although it appears that upper extremity funetion improved faster than lower

extremity function, the 95% confidence intervals for the BBT are very large and overlap

substantially with the other outcome measures orthe second group. The sample

population (0=55) wu tao small ta detect any important ditTerences between the outcome

measures. Moreover, when the study population was divided ioto three subsets according

to stroke severitYt small sample sizes in each orthe strata were even smaller and there was

insufficient power to detect statistically significant differences between the different

measures.

For severe strokes, the BI, a disability measure and the STRE~ which includes

items of basic mobility and voluntary movements of the upper and lower extremities

seemed to have improved the most. These two measures capture changes at a lower level

of function for both the upper and the lower extremity. It has been established that

patients who sustain a severe stroke do not recover as rapidly and thus gait speed and the

BBT. measures ofhigher level offunction, did not capture changes for tbis group of

patients.

A1though insufficient power did not enable us to detect statistically significant

differences between the outcome measures, the results ofthis study, shows no evidence

that the lower extremity recovers faster than the upper extremity. Future research should

be carried out using focusiog on severe, moderate and mild stroke separately in order to

determine the pattern of recovery according to the severity of the stroke. The knowledge

gained would be useful for therapists plamùng treatment strategies.
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lhIern.inill' Predictors 01Upper~mity FIIIICtioll

The most important predictor ofupper extremity function one month post-stroke is

initial upper extremity function as estimlted by the same outcome measure. When the

latter is excluded, the FAT explained most ofthe variability in the final BBT score, hence

the importance for clinicians to consider the extent of initial upper extremity deficits when

making a decision regarding whether an individual would benefit from intensive

rehabilitation. Possible benefits should be measured using adequate outcome measures

that document functional change. For example, the BBT and gait speed, measures of

higher level function, improved ooly slightly for the severe group and would not be

expected to change in tbis particular group during the first month. In tbis case, use of

measures such as the BI and the STREAM which are able to detect smaller changes would

be recommended in arder to make an adequate prognosis and to avoid wrongly classifying

a patient as not bene6ting trom rehabilitation based solely on the severity of hislher stroke.

When cO!llparing scores on the FAT, a test ofglobal ann function to scores on the

BBT, a test ofmanual dexterity, we round that persons who scored 0 on the FAT had a

mean score of 3 blocks on the B8T. Persons who scored one or two moved a Mean of 16

blacks and, persons who scored three or four on the FAT had a Mean of28 on the BBT.

Finally, people who got a perfect score oftive points orthe FAT had a Mean score of51

on the B8T. This indicates that the BDT is closely related to global arm function but its

continuous nature makes it more sensitive to change than the FAT which is calibrated on

an ordinal scale ofonly five levels (Table 4.1). Therefore, the DDT tan be used as an

accurate estimator ofaem function during the period immediately following the stroke. It

is a reliable and valid assessment and can be administered in a relatively short amount of
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time and requires very little equipment. Moreover, this study shows that it is a very

responsive measure, especially with the mild and moderate stroke.

Predictors ofupper extremity function cao be used by therapists to implement

effective rehabilitation programs to maximize improvement. The finding that lower

extremity function predicts upper extremity function and that their rates ofrecovery during

the first month post..stroke are similar indicates that rehabilitation programs should include

tasks that involve both extremities.

Future studies should take into account the ditTerent aspects ofupper extremity function

such as sensation, proprioception and kinesthesia which may be important predictors of

upper extremity function.. This study showed improvement ofboth the upper and the

lower extremities during the farst five weeks post..stroke, it would be important to

determine if improvement offunction continues beyond this critical period and if the

predictors ofupper extremity function remain the same or change further on in the

recovery process.
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APPENDIXA

INSTRUMENTATION

Al.O Description and Instructions for Administration ofOutcome Measures

A2.0 Scoring Slleets for Outcome Measures

A1.0.1 Baseline Status and Screening Measures

A) The CanadiaJl Neurological Seale

B) The BriefMini-Mentai State Examination

C) The Nine-Hole Peg Test
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A) The Canadian Neurological Scale (CNS)

The CNS scale adheres ta a few simple criteria which include (1) detection of

clinically notewonhy ditrerences in neurologie status, (2) testing of relevant modalities

most commonly atrected in acute stroke and having possible prognostic value. (3) ease of

use and interpretation by observers with ditrerent medical training, and (4) brevity and

practicality of its use in the aeute stroke period. The scale measures neurologie status in

stroke patients and is divided into two sections, namely mentation, and motor function.

Motor function is further subdivided iota two subsections, distinguished by whether the

patient is able ta understand the testing procedure. Content validity has been

demonstrated. As weil, an evaluation ofconcurrent vaJidity compared the CNS with a

standard neurologic evaluation, resulting in Spearman rank correlation coefficients ranging

from 0.574 to 0.775 (p<O.OOI). The analysis of predictive validity demonstrated that at

six months post-stroke, patients who initially scored Il or more on the CNS experienced a

rate ofdeath of2.1%, a rate ofanother vascular event of2.1%, and were 90%

independent in activities ofdaily living (ADL) as measured by the Katz ADL Index.13
•
111

However, patients who initially scored 9 or less experienced a rate ofdeath of 13.2%, a

rate of repeated vaseular event of20.6% and were approximately 45% independent in

ADL at six months post-stroke.13
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CANADIAN NEUROLOGICAL seALE

1) Level ofCoosciousness
-Alert: Nonnal consciousness
- Drowsy: Patient wben stimulated verbally
remains awake and aJert for a short period of
lime but tends 10 doze even when examined.

2) Orientation
Oriented: Patient is ariented 10 both place
(i.e. city or hospital) and to lime (i.e. patient
must bc at least correct within 2 weeks) if
carly in month (i.e. first 3 days) previous
month is acceptable. Speech cao be
dysarthrie (mispronounced or slurred) but
intelligible.

3) Speech (Language and Pronunciation):
a) Receptive Language:
- Patient is asked:
(i) Close eyes.
(ii) Open your mOLJth.
(iii) Point to the cciling. Repeat twicc if
ncccssary.
-If patient obeys 3 conunands continue to b)
expressive language.
-If patient obeys only 2 or less commands,
score receptivc dcfect in Speech Scale, and
then procccd directly ta mator function
tcsting.
b) Expressive Language:
-Objects needed: pencil, key, watch.
- ln this section pay special attention not ooly
to answer but also to word pranunciation
(i.e. dysarthria or slurred speech).

1) Ask patient to name each abject. Make
sure patients see objects.
-Ifpatient names only two or less of the
objects, patient is scored expressive defed in
speech ScaJe.
- Ifpatient names oorrectly 3 abjects,
proceed to #2 below.

2) Ask the patient the following questions:
- What do you do widl a pcncil?
- What do you do with a key?
- What do you do with a watch?

- Ifpatient aDSlvers œrrectly 3 questions,
he/she is scored nonnal speech.
- Ifpatient answers only two or less
questions belshe is scored expressive defect
in Speech Sca1e.

N.B. The abave scoring system relates to
language onIy, problems with pronunciation
of words (i.e. dysarthria or slurred speech) is
graded direcdy on Speech Scaie below.
- Patient should a1ways be scored according
ta worst speech deficit (Le. language score or
mispronunciation).
- Do not mimic commands in section a) on
Receptive Language.

3) Speech Scale
-Normal Speech: Answers ail conunands
and questions in speech sectio~ patient cao
have slurred speech (dysarthria) but still
intelligible.
- Expressive defect: Patient obeys command
in reœptive language section but makes one
or more errors in section on expressive
language and lor mispronunciation ofwords
(slurred speech), witb speech totally or
partially non intelligible (severe dysarthria).
- Receptive Defeet: Patient obeys oRly two
or less commaods in section on receptive
language.
Motor Function
- When evaluating suength and range of
motion in Iimbs a1ways submit bath limbs to
same testing (i.e. apply same resistance al
saane position bilaterally).

Section Al This section to be used ifpatient
does no bave comprehension problems (i.e.
normal speech or expressive defect onIy).
4)Faœ:
- Test: Ask patient ta show teeth or gwns.
- Grading ofdeficit
- No weakness: Symmetrical grin, no
asymmetry in smile.
- Weakness: Facial asymmetry. One cornier
ofmouth lower tban other, either al rest or
while showïng teeth.
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•

S) Upper Limb (Proximal)
- Patient should be tested in sitting postion if
possible
-Test: Abduction anns (ta 90°).
- Ifpatient Iying in bed.
- Test: Elevate anns ta approximately 45° ta
90Q

•

- Strength in both arms tested
simultaneously.
Resistance applicd at midpoint between
shouldcr and elbow at ail limes.
6) Upper Limb (Distal):
- Patient testcd in sitting or lying position
anns elevatcd.
- Test: Patient asked to make tists and ta
extcnd wrists.
- Compare range ofmovement in both wrists
simu ltancously.
- If full range ofextension in bath wrists
procccd to test strength by applying
resistancc separately ta bath fists while
stabilizing patient's ann farmly.
7) Lower Lirnb
- Patient lying in bcd for testing should
always be scored according to worst deficit
cither a) or b).
• Test: (a) Hip flexion. Ask patient ta tlex
thighs toward trunk with knees tlexed at 90°.
Movcment in bodl thighs tested separately.
8) (b) Dorsitlexion foot. Ask patient to point
tocs and foot upwards. Compare bath fcet
simultaneously (i.e. complete or partial
movcment).
-In bath a) and b) apply resistancc
altemately to each thigh and foot after the
full movement bas been completed ta test
strength.
- Graduation of Motar Deficit
• No weakness: No detectable weakness.
• Mild weakness: Nonnal range ofmotion
apinst gravity, but succumbs to resistanœ
by observer either partially or 1Otally.
• Significant weakness: Cannat completely
overcome gravity in range ofmotion (Le.
partial movement).
• Total weakness: Absence ofmotion in
movcment tested or onIy contraction of
muscles without actuaI movement of limb.

1

Section Al -This section to be used for
patients with comprehension problems (i.e.
reœptive defcet in Speech Scale).
- Motor function in this section ca be
monitored in one oftwo ways:
a) The ability ofthe paticot to maintain a
fixed posture in upper or lower limbs for a
few seconds (3-5seconds). The observer will
alternately place the limbs in the desired
position.
1) Upper limbs: Place anus outstretched al
900 in front ofpatient.
2) Lower limbs: Flexion ofthighs with knces
flexed al 90°.
3) Facial Power: Have patient mimic your
OWD grin. Ifpatient does not cooperate thcn
one proceeds ta:
b) Comparison ofmotor response to a
noxious stimuli (i.e. pressure on nailbed of
fingers or tocs alternatcly with a penci1).
Facial response (grimacing) ta pain is tested
by applying pressure on sternum.
4) Face (grimacing).
- Synunetrical
- Asymmelrical (note side)
S) Upper Limbs:
- Equal motor rcsponse: Patient cao
maintain the fixed posture equally in bath
upper limbs for a few seconds or withdraws
equally on bath sides 10 pain.
- Unequal motor response: Patient cannot
maintain equally on bath sides the fixed
posture, wcakness is notcd on one side or
there is an unequal withdrawal ta pain. Note
side where withdrawal not as brisk.
6) Lower Limbs:
- Equal motor response: Patient cao
maintain the fixed posture equally in bath
lower limbs for a few seconds or withdraws
equally on boIh sides to pain.
- Unequal motor response: Patient cannat
maintain equally on both sides the fixed
posture, weakness is noted on one side or
there is an unequal withdrawal to pain. Note
side where witbdrawal DOt as brisk.
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• B) The 8riefVersion of the Mini-Mental State Examination (BriefMMSE)

The brier version MMSE has four items and is scored out of 18. The items are

orientation (10 points), recalling 3 items (3 points), and spelling WORLD (MONDE)

backwards (Spoints). These four items have been shawn to explain 98.8% orthe

variability of the full MMSE and a cut offof 13 or lower correctly identified 9S.S% of

cognitively impaired individuals (sensitivity) with a specificity of90.5~~.112
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• BRlEFMMSE

ORIENTATION

What is the
1- Year
2- Season
3- Date
4- Day ofthe week
5- Month

Give one point for each correct answer

Where are we ?
1- Country
2- Province
3- City
4- Building
5- Your present address

Give one point for each correct answer

Name 3 objects : LEMON, KEY, BALL
Take 1 second ta say each ward.

5

5

•

Ask subject to spell WORLD backwards. Give one point for each correct letter in the
right order.

5

RECALL

Ask the subject to repeat the 3 abjects previously mentioned : LEMON, KEY, BALL.
Give one point for each correct response. _3
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• VERSION BRÈVE DU MMSE

ORIENTATION

Indiquez-moi la
1- Année
2- Saison
3- Date
4- Jour de la semaine
5- Mois

Donnez un point pour chaque bonne réponse

Où sommes nous?
1- Pays
2- Province
J Ville
4 Immeuble
5- Votre adresse courante

Donnez un point pour chaque bonne réponse

Mentionnez 3 objets: CITRON. CLÉ. BALLON
Prenez 1 seconde pour prononcer chaque mot.

5

5

Demandez au sujet d'épeler le mot MONDE à l'envers. Donnez 1 point pour chaque
lettre correcte et dans le bon ordre. 5

RAPPEL

Demandez au sujet les 3 objets déjà mentionnés: CITRON, CLÉ, BALLON.
Donnez 1 point pour chaque bonne réponse. 3
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• C) The Nine-Hole Peg Test (NHPT)

The subject takes Dine dowels (9 mm diameter, 32 cm long) ftom the table top and

puts them iota 9 hales (10 mm diameter, 1S mm deep) spaced 1S mm apart on a board

until ail the hales are filled.92 The subject is then asked ta remave the pegs one at a time

and ta return them to the container. The board is centered in front ofthe subject, with the

pegs placed in the container next to the board on the same side as the band being

evaluated. The stopwatch is started by the examiner as soon as the subject's band touched

the first peg and stopped when the last peg hits the container. The container is placed on

the opposite side ofthe board. Both hands are tested, starting with the dominant band. A

study by Mathio9Netz et al..... demonstrated very high Înterrater reliability (right: r = 0.97,

left: r = .99) and a moderate to high test-relest reliability (right: r =0.43, left: r = 0.43).

Clinical norms for adults 20 to 75+ years ofage for both males and females were

established.....
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• NINE DOLE PEG TEST

The board is placed in front of the subject. The pegs are in a container adjacent ta the
board, on the side ofthe evaluated hand.

"Pick up the pegs one at a time, using your right (or left) band ooly and put them iota the
hales in any arder uDtil ail the hales are filled. Then remove the pegs one at a lime and
retum them to the container. Stabilize the peg board with your left (or right) band. This
is a practice test. See how fast you cao put ail the pegs in and take them out again. Are
you ready? Go!".

"This is the actual test. The instructions are the same. Work as quickJy as your cano Are
you ready? Go'" (During the test) "Faster" (As soon as the last peg is in the board) "Out
again... raster".

LE NINE HOLE PEG TEST

La planchette de bois est placée en face du sujet; les chevilles de bois sont dans un
contenant adjacent à la planchette de bois (du côté de la main évaluée).

"Prenez les chevilles, une à la fois en utilisant votre main droite (gauche) et placez-les dans
les trous, dans n'impone quel ordre jusqu'à ce que tous les trous soient remplis. Puis,
enlevez les chevilles une à la fois, et remettez-les dans le contenant. Stabilisez la
planchette avec votre main gauche (droite). Ceci n'est qu'une pratique. Voyez à quelle
vitesse vous pouvez placer toutes les chevilles sur la planchette puis les remettre dans le
contenant. Etes-vous prêt? Commencez".

Ceci est le vrai test. Les instruction sont les mêmes. Travaillez aussi vite que vous le
pouvez. Etes-vous prêt? Commencez". (pendant le test) "Plus vite" (Aussitôt que toutes
les chevilles sont dans la planchette) "Retirez-les maintenant, plus vite".
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• Al.O.2 Upper Extremjty Measures

A) The Box and Black Test

B) The Frenchay ArmTest

C) Grip Strength

A) The Box and Black Test (B8T)

The main outcome oflhis sludy, upper extremity funetion, will he estimated by a

gross manual dexterity test, the Box and Black test. Among other reasons, this test was

chosen because il has normative data for the Quebec elderly.113 The Box and Black Test

evaluates gross unilateral manual dexterity. The subject is required to move, one by one,

the maximum number ofblacks from one compartment ofa box to another ofequal size

within one minute. CromweU105 has shawn that the test-retest reliability is greater than

0.9. and that the test correlated highly with another simiJar test ofdexterity. Desrosiers et

al. I13 verified the test-retest reliability and caRstruet validity oflhis instrument in the

elderly population with upper extremity impairment. The tee ranged from 0.89 to 0.97,

and significant correlations were verified between the Box and Black Test, an upper limb

performance measure, the Action Researeh Arm Test (ARA) (right: r =0.80; left: r =

0.82) and a measure of funetional independence, the Functional Autonomy Measurement

System (SMAF) (r = 0.32 to 0.48). According to McEwen,l' the Box and Block Test is a

significant predictor of physical health as meuured by the SF-36 (Medical Qutcomes

Study 36-ltem Short Form Questionnaire). She round that an amount ofseven blocks

inereased by 2 the Physical Component Summary Score and this amount is considered

clinically relevant.107
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• THE BOX AND BLOCK TEST

1want to see how quickly you can pick up one black al a time with your right (or
left) hand (the examiner pointer to the hand). Carry it to the other side of the box and drop
il. Make sure your fingertips cross the partition. Watch me while 1show you how.

(fyou pick up two blocks al a lime, they will count as one. Ifyou drop one on the Ooor
or table after you have carried it across, it will still be counted, 50 do not waste time
picking it up. Ifyou toss the blocks without your fingertips crossing the partition. they
will not be counted. BeCore you start, you will have a chance to practice for 1S seconds.
Do you have any questions? Place your bands on the sides ofthe box. When it is time to
st8rt, 1will say "ready" and then "go".

This will be the actual test. The instructions are the same. Work as quickly as you cano
Ready. (The examiner waited 3 seconds.) Go (After 1 minute) Stop. (Counting was
recorded as described above). Now you are ta do the same thing with your left (or right)
hand. First you c:an practice. Put your hands on the sides orthe box as before. Pick up
one block at a lime with your hand, and drop it on the other side of the box. Ready. (The
examiner waited 3 sec.) Go. (after IS sec.) Stop.
This will be the actual test. The instructions are the same. Work as quickly as you cao
Ready. (The examiner waited 3 seconds). Go. (After 1 minute) Stop.

LE BOX AND BLOCK TEST

Je veux voir à quelle vitesse vous pouvez prendre les blocs, un à un avec votre main droite
(gauche), (l'évaluateur pointe la main). Transponez le bloc de l'autre côté de la boite et
relâchez. Le bout de vos doigts doit traverser la séparation du milieu. Regardez-moi, je
vais vous montrer.

Si vous prenez deux blocs à la fois, il ne compterons que pour un. Si vous échappez un
bloc par terre ou sur la table après l'avoir traversé de l'autre côté de la boite, ils seront
comptés, ne perdez pas de temps pour les ramasser. Si vous lancez les blœs sans que le
bout de vos doigts ait traversé la séparation du milieu, ils ne seront pas comptés. Avant
de commencer, vous aurez la chance de vous pratiquer pendant 1S secondes. Avez-vous
des questions? Placez vos mains de chaque côté de la boite. Quand ce sera le temps de
commencer, je d'.rai "prêt" et "panez".
Ceci est le vrai test. Les instructions sont les mêmes. Travaillez aussi vite que vous le
pouvez. Prêt? (L'évaluateur attend 3 secondes). Partez (Après une minute) Arrêtez.
(Compter les blocs). Maintenant vous faites la même chose avec votre main gauche
(droite). D'abord, vous pouvez vous pratiquer. Placez vos mains de chaque côté de la
boite comme auparavant. Prenez un bloc à la fois avec votre main et transponez-Ie de
l'autre côté de la boite. Prêt? (L'évaluateur attend 3 secondes). Partez (après IS
secondes). Arrêtez.
Ceci est le vrai test. Les instNctin sont les mêmes. Travaillez aussi vite que vous le
pouvez. Prêt? (L'évaluateur attend 3 secondes). Panez. (Après une minute) Arrêtez.
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• 8) The Frenchay Arm Test

This test of upper extremity funetion consists of five pass/fail bilateral tasks, the subjed
scorinS 1 for cach one completed successfuUy. The validity of this test had been
demonstrated - patients scoriog SIS are likely to use their affected upper extremity, even if
they feel it is not normal. The reliability of the test bas a1so been demonstrated.95 The
subject sits at a table with bis hands in bis lap, and each task stan ftom this position. He is
then asked to use his atTeeted arm/hand to:

1- Stabilize a ruler, while drawins a line with a pencil held in the other hand. To pass, the
ruler must be held tirmly.

2- Grasp a cylinder (12 mm diameter, 5 cm long), set on its side approximately 15 cm
from the table OOge, lift is about ta 30 cm and replace without dropping.

3- Pick up a glass, halffull ofwater positioned about 15 ta 30 cm from table edge, drink
sorne water and replace without spilling.

4- Remove and replace a sprinS clothes peg frorn a 10 mm diameter dowel, 15 cm long
set in a 10 cm base, 15 to 30 cm from table edge. Not ta drop peg or knock dowel
over.

5- Comb hair (or imitate); must comb across top, down the back and down each side of
head.

Le Test de Frenchay

Consiste de cinq tâches bilatérales valant 1 point chacune si elles sont complétée avec
succès. Le patient est assis à une table, les mains sur les cuisses. Chaque tâche commence
dans cette position. L'évaJuateur lui demande de faire ces tâches en utilisant son côté
affecté:

I-Stabiliser une règle en traçant une ligne avec un crayon qu'il tient de son bon côté. Pour
passer, la règle doit être tenue fermement.

2-Prendre un cylindre (12mm de diamètre, S mm de longueur), le mettre debout à 15 cm
du bord de la table, le soulever de 30 cm et le replacer sans l'échapper.

3-Prendre un verre rempli d'eau à sa moitié, placé entre IS et 30 cm du bord de la table,
boire l'eau et replacer le verre sans renverser d'eau.

4-Enlever et replacer une épingle à linge d'un cylindre de 10 mm de diamètre et de 1Scm
de long encré dans une base de 10 cm et placée entre 1Set 30 cm de bord de la table. Ne
pas échapper l'épingle et ne pas renverser le cylindre.

S-Se peigner les cheveux. Doit peigner sur le dessus, en arrière et de chaque côté.
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• C) Grip Strength

Grip strength is a clinical measure that is frequently used to estimate sensorimotor

deticits and monitor how they evolve over time. It is an important prerequisite for good

hand function. 114 The Jamarnt dynamometer will be used to measure grip strength. Persons

being evaluated will be seated on a standard height chair without armrests. Three grip

strength measures ofeach hand was taken and the highest score was be retained. The

Jamar'" dynamometer is considered to be the most precise instrument for measuring grip

strength. loo No leaming eff'ect or fatigue is present when three consecutive measures are

taken. 100 The AmeriC8D Society ofHand Therapists (ASHT) recommended that the

second handle position ofthe dynamometer be used when evaluating grip strength. It has

been shown that two trained raters following standardized test pro~ures cao

independently evaluate hand strength and obtain essentially the same scores. This study

also indicates that test-relest reliability cao be achieved by using the standardized

positioning and instructions. Mathiowetz et al. Il' alsa established clinical norms for adults

aged 20 to 75+ years. Desrosiers et al. 114 have developed normative data for grip strength

ofelderly men and wornen.
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• GRiP STRENGm

Subjects are seated on a standard height chair without armrests with their e1bow Oexed at 90
degrees. their shoulders adducted and naturaIIy rotate<!, their foreann in neutral position and
wrist between 0 and 30 degrees dorsiflexion and between 0 and 15 degrees ulnar deviation..
Three grip strength measures ofeach lw1d are taken using the Jamar dynamometer, the highest
score will be retained.

Instructions: '1 want you to hold the handle like this and squeeze as bard as you cao'. The
e.uminer demonstrates and then gives the dynamometer ta the subject. After the subject is
positioned appropriately, the examiner says: 'Are you ready 7' Squeeze as bard as you can'.
As the subject begins to squeeze, say, 'Harder 1... Harder L. Relax.' After the first trial score
is recorded, the test is repeated with the same instructions for the second and third trials and for
the other hand.

Right band : 1-
2­
3-

FORCE DE PRÉHENSION

Left hand: 1­
2­
3-

Le sujet est assis sur une chaise de hauteur standard, sans appui-bras. Le coude est placé a 90
degrés de flexion, l'épaule en adduction et en rotation neutre, l'avant-bras en position neutre et
le poignet entre 0 et 30 degrés de dorsiflexion et entre 0 et 15 degrés de déviation ulnaire.
Trois mesures de chaque main sont prises avec un dynamomètre Jamar, la plus haute sera
retenue.

Instructions: 'Je veux que vous teniez la poignée comme ceci et serriez aussi fort que vous le
pouvez.' L'évaluateur tàit la démonstration et donne le dynamomètre au sujet. Une fois que le
sujet est dans la bonne position, l'évaluateur dit: 'Êtes-vous prêt 1 Serrez aussi fort que vous
le pouvez'. Lorsque le sujet commence à serrer, dites: 'plus fort... plus fol1... relâchez'. Les
instructions sont les mêmes pour les deuxième et troisième mesures ainsi que pour l'autre main.

Main droite : 1­
2­
3·

Main gauche: 1­
2­
3-
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• AI.O.3 Mobility Measures

A) Comfortable, S metres Gait Speed

B) Timed 'Up and Go'

A) Comfortahle Gait Speed

Gail speed is a valid and reliable measure ofstroke outcome and has been shawn to

correlate with the level ofindependence in daily living,116 as weU as functional mobility.111

Coefficients oftesl-retest reliability have been reported to range between 0.89 and I.00U
I­

1200ver diWerent distances. This test is easy and quick to administere and does requires onJy

limited equipment. Cooûortable walking speed was detennined over a distances of5 metres

(m), at a comfortahle pace. This particular testing procedure has been round more responsive

than the 5 m test (maximum speed), the 10 m test (comfortable speed) and the 10 m test

(maximum speed).121

Gait speed was measured in a quiet section orthe hospital corridor, ofthe rehabilitation

department, or orthe subject's home, U5Ïng taPe to mark the distances on the Ooor.

Acceleration and deceleration distances, each of2 In, were marked. Bright pylons were placed

at the outer acceleration lines during testing 50 that the patient couJd easily visualize the end of

the walk distance.

5 m lest: (-2 m-)(-S m-K-2 rn-I

Test Protocol

• • • pylon

1. General: Using a digital stopwatch, the time it took for the subject to traverse the central S

mor 10 m ponion orthe walkwayal coDÛonable and maximum walking speeds was

measured.
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• 2. The Subject: The subject wore supportive footwear, and comfonable clothing. They

walked with their usual orthosis andlor ambulatory aid. The evaluator ensured that the

subject wore hislher g1asses when indieated.

3. Pyloo PlaceOlent: The orange pylons were placed at the outer acceleration marks, and the

subject was asked ifthey could viSilalize the pylon.

4. Siart Position and Inltnlctions: The subject started in a standing position, at the outer

acceleration mark. The following instructions were given:

Insinactions for COMFORTABLE walkinglpeed:

"1 am going to measure your cooûortable walking speed. When 1say 'go', walk in a

straight nne at a pace which is safe and comfortable for you, until you reach the

second pylon."

"Nous allons mesurer votre vitesse nonnale de marche. Lorsque je vous direz

"partez", vous marcherez en ligne droite àune vitesse nonnale et sécuritaire pour

vous, et ce, jusqu'au second pylône."

Timing Procedure: To minimiz.e the level offatigue, the subject was not given a praetice run.

During testing, no verbal encouragement was given to the subject, as this will influence

walking speed, and would make the test environment even more anificial. On the word

'go', the subject began to advance through the 2 macceIeration distance. The evaluator began

timing when the subject's fint foot crossed the stanline, and stopped tinùng when the first foot

crossed the stop line although the patient continued to waIk a final 2 m. The evaluator walked

beside the patient for sarety, and to maximize the accuracy oftiming especially as the subject

was crossing the start and stop lines.
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• B) The Timed 'Up and Go'

The recovery of lower extremity function will be ascertained using the Timed Up

and Go (TUG).111 This test measures~ in seconds~ the lime taken by an individual to stand

up from a standard ann chair, walk a distance ofthree meters, tum, walk back to the

chair. and sil down again. 80th the iotra-rater and the inter-rater reliabilities have been

demonstrated and it has been shown ta be correlated with the Berg Balance scale, the

Barthel Index and gait speed. 15 The TUG has demonstrated excellent test-retest reliability

(lee of0.99) and interrater reliability (Iee of0.99) in elderly subjects. 1l9
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• THE TlMED 'UP " GO'

Hospital _

Subject # Assessment date
(year/month/day) _

Assessment done by _

The timed 'UP &. GO' measures, in seconds the tinte taken by an individual to stand up

from a standard ann chair (approximate seat height of46 cm), walk a distance of 3

meters, tum, walk back to the chair, and sit down again. The subject wars hislher regular

footwear and uses the customary walking aid (none, cane, or walker). No physical

assistance is given. He/She starts with their back against the chair, arms resting on the

chair's arms, and walking aid at band. He/She is instructed that, on the word 'GO' they

are to get up and walk at a comfortahle and safe pace to a Hne on the floor 3 meters away,

tum, retum to the chair, and sit down again. Tbe sabject walb tbrougb the test once

before being timed iD order to become famili.r with the test. Either a wrist-watch

with a second band or a stop-walch can he used to lime the perfonnance.

TOTAL TIME IN SECONDS __

Comments--------------------------
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• LE 'ur AND GO' CHRONOMÉTRÉ

Hôpital _

Sujet # Date d'évaluation
(annéelmoisljour) ---- _

Évaluation faite par _

Le 'UP & GO' chronométré mesure, en secondes, le temps requis pour un individu de se

lever d'un fauteuil standard (hauteur approximative du siège: 46cm),de marcher une

distance de 3 mètres, de se tourner, de marcher de retour au fauteuil, et de s'asseoir de

nouveau. Le sujet porte ses chaussures habitueUes et se sert de son aide à la marche

habituelle (aucune, cane ou marchette). L'assistance physique n'est pas permise.

L'individu débute avec son dos contre la chaise, les bras appuyés sur les bras du fauteuil,

et son aide à la marche en main. Les directives suivantes sont données: "à la commande

'GO', levez..vous, marchez à une allure confortable et sécuritaire jusqu'à la ligne sur le

plancher à une distance de 3 mètres, retoumez..vous, marchez de nouveau à la chaise et

asseyez..vous". Le sujet errectue le test une fois aOn de le familiariser avec le test. La

performance peut être chronométrée avec une aiguille de secondes ou un chronomètre.

TEMPS TOTAL EN SECONDES---

Commentaires--------------------------
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• Al.0.4 Others Measures

A) The Mini-Mental Stale Examination (Telephone Version)

B) Albert's Test ofPerceptual Neglect

C) The Stroke Rehabilitation Assessment ofMovement (STREAM)

D) The Barthel Index

A) The Telephone Version of the Mini-Mental Stale Examination (ALFI-MMSE)

Test scores for the original version of the MMSE and the telephone version of the

test correlated strongly for ail subjects (pearson's r = 0.85, P= 0.001) and remained

signifieant for the cognitively intact (p =0.02) and questionably (p =0.002), mildly (p =

0.0001) and moderately (p= 0.003) demented. Comparison ofthe two versions'

equivaJent 22 items revealed no significant difference for scores ofail subjects (p = 0.07)

but with a trend toward higher scores in the original version. Sensitivity and specificity

relative to the BriefNeuropsychiatric Screening test (BNPS) were 67% and 1000/0. 122
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• FOLSTEIN'S MINI MENTAL
(tel,phoDe venlOD)

ORIENTATION
What is the 1. Year

2. Season
3. Date
4. Day of the Week
S. Month

Give 1 point for each correct answer.
Were are we? 1. Country

2. Province
3. City
4. Building

Give 1 point for each correct answer.

REGISTRATION
Name 3 objects: LEMÛN, KEY, BALL
Take one second to say each ward.
Then ask the subject ta repeat the 3 words.
Give 1 point for each correct answer.
Repeat the exercise until he/she leams ail 3.
Count the number oftrials and record.

1
1
1
1
1

1
1
1
1

ATTENTION AND CALCULATION
Ask the subject to begin at 100 and count backward by 7. 5
Stop after 5 substractions.
Give 1 point for each correct response.
If the subject cannot or will not perfonn this task, ask himlher to spell the word
"WORLD" backward. The score is the number of letters in correct order.

RECALL
Ask the subject to repeat the 3 objects previously mentioned: 3
LEMON, KEY, BALL.
Give 1 point for each correct response.

LANGUAGE
Ask the subject to repeat a phrase and name one item.
"No ifs, ands or buts"
Ask the subject to name one item.
"Tell me, what is the thing called that your are speaking into as you talk to me?"
Give 1 point for cach correct response.
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• PETIT EXAMEN DE FOLSTEIN SUR L'ETAT MENTAL
<venlo, "liphopiqge)

ORIENTATION

Indiquez-moi la:
I.Année
2. Saison
3. Date
4. Jour de la semaine
5. Mois

Donner 1 point pour chaque bonne réponse.

Où sommes-nous?
1. Pays
2. Province
3. Ville
4. Immeuble

Donner 1 point pour chaque bonne réponse.

ENREGISTREMENT Scolarité------

1
1
1
1
1
5

1
1
1
1
5

Mentionnez 3 objets: CITRON, CLÉ, BALLON.
Prenez un seconde pOW' prononcer chaque mot.
Par la suite, demandez au sujet de répéter les 3 mots.
Donnez 1 point pour chaque bonne réponse.
RéPétez la démarche jusqu'à ce que le sujet apprenne les 3 mots.
Comptez le nombre d'essais et notez-le

Nombre d'essais:

ATTENTION ET CALCUL

3

Demandez au sujet de faire la soustraction par intervalles de 7 à panir de 100. 5
Arrêtez après 5 soustractions.
Donnez 1 point pour chaque bonne réponse.
Une autre épreuve serait de demander au sujet d'épeler le mot "MONDE" à l'envers.
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• RAPPEL

Demandez au sujet les 3 objets déjà mentionnés:
CITRON, CLÉ, BALLON.
Donnez 1 point pour chaque bonne réponse.

LANGUAGE

3

Demandez au sujet de répéter la phrase suivante: 1
"Pas de si, ni de mais".
Demandez au sujet de nommer un item. 1
"Dites-moi, quel est le nom de l'objet dont vous vous servez pour parler avec moi?"
Donnez 1point pour chaque bonne réponse.
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• 8) A1bert's Test ofPerceptual Neglect

Visuo-spatial neglett is an important predictor of poor outcome after stroke.I23.127.

Perception will be evaluated using Albert's Test ofperceptual neglect. This test requires

the subject to draw a line across ail of49 lines distributed on a sheet ofpaper. The score

is calculated as the percentage oflines that are left uncrossed. Ifmore than 70% orthe

uncrossed line are on the same side as the patient's herniplegia, lateralized negleet is

indicated. This test was round to be highly correlated to a full perception test battery, as

weil as being predictive of mortality and functional activity at six months. 1~

101



/~

\
/

AJbert's Test

•

the remaining lines on the page. The patient is instructed to cross out ail or
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• C) The Stroke Rehabilitation Assessment ofMovement (STREAM)

The Stroke Rehabilitation Assessment ofMovement (STREAM)84 will be used to

measure voluntary motor ability and basic mobility. The STREAM consists 30 items,

divided into three sections : voluntary movement ofthe upper extremity, voluntary

movement of the lower extremity, and basic mobility. Excellent interrater and intrarater

reliability were reported" with generalizability correlation coefficients of0.99 for total

STREAM scores, and a range of0.963-0.998 for subscale scores. For 29 out of the 30

individual items, Kappa statistics demonstrated excellent agreement, ranging from 0.8 to

1.0, with ooly one showing moderate agreement (0.65).

103



§Tr.oke REhabilitation AsseJsment of Movement 1 iSTRaEAMl

•Assessment Dates
(YIMID)

Patient's Name:-------------------

Comorbid Conditions:------------------
Type oC aides) u.sed: _

Pbysiotherapist(s): _

Dnte or cvA:------
R

Ale: _

L

Sex: M F

Sidc or Hcmiplecia:L R5idc or Lesion:

1.

General CommeDts: _

STREAM SCORING

1. VOLUNTARY MOVEMENr OF THE LIMBS

o uahle ta perform the test movement thrauBh ury appreciable ranle (iDctudes lUcker or slilht movaDeDt)
1 1. able te rerform only part nf the movemeat, ad witb marked deYiatÎon (rom Dormal panau

b. able to perfonn ooly part of die movemeut, but iD a lDIDDer tbat is compa....bte to the unafl'ected side
Ce able to complete the movement. but oaJy wich marked clerialion (rom Dormal pattenl

2 able to complete the movemf:D1 iD a 1IWUler' chat is comparable to the unafTeded side
X .etivityDOt tfttl!d (Sf'«i1Y way: ROM, P2iD. Other (reasoa»)

D. BASIC MOBILITY

o uahle co perfonn the test ldiviry tbroulh ay IJ'PftlCÏable rlDle (je. minjm.1actÎYe partic:ipaDcm)
1 .. able ID perform oaJy part of Ibe ICtMty iDdep:adcudy (requins partial assisace 01' stabDiDtiOD CO

ccmplete). with or without aD ai~ ad wilb marlced deYiation fram 1l0rma1 pittem
b. able to perform ollly part of Ibe activity iIldepeadeutly (nquires partial usistaace 01' .bilizatiOD to

complete), widJ or wilbout III ai~ but widl a possIy DormaimovemeDl pattem
Ce able tg complete the activiry iadepmdcud)'. widl or wilbout aD aid. bue oaIy with marked dmadOD

from DOraW plUem
-2 able ra campl.e the acâvicy iDdepelldeDtIy wid:a a poilly DOrmaJ IDOYIZDIDt paaem. bus nquires aD aid
3 able ro campi.. the acrivity iDdepeadeAdy widlalJ'Ossl7 Donaa1movem.t pamem. witbom aD aid
.IT ~c:tivity DOt t6Jst«I (sped1Y wa,-;- ROM. PûI, Ok (rasoa»)

AMPLmJDE OF ACTIVE MOVEMENT

eMg~ t--Mark-G~ross.......~-'l.Dm:m-N-O-~-:~ID--1 Kr 1 1: 1 c7re
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• SCORE

4 3 2 1
$UPINE
1. PROTRAcrs SCAPULA IN SUPINE

12 -UA)'OUr sbouJder bad• ., .')fJUrlMlMI"'''ID'''nû dl. œiJin,·
Noce: dlcnpisl stabilizel UDl widl shouJder 9ft Oaed IDd eJbow earaded.

"
~. EXTENDS ELBOW IN SUPINE (1tIrtÎII1 wich elbow fuUr fleaed)

12 -Lill"'UT hand tn_rd.' the 12,7;"1•.ctra;'htain,pT elltnwaJt tr8JdI.Jt Jf'u CI"-
No&e: Iberapisl m.billua anD wiIh sboWdcr 90· Ilued; SiroD' aaac:iacaG ahouldcr
uteasioa adlor ahduetioa - madtcd duviaDoca (ICare la or le).

~. FLEXES HIP AND KNEE IN SUPINE (aaaïu baJf C1'OOIc lyma)
12 •BeDd",ur bip .Dd lmee SD tht JOur bot rests 6' 011 tbe bed-

~. ROLLS aNTa SIDE (I&arûal (rom IUpine)

13 •RIJ/l ODfAJ )'Our .,(/.-
Note: may roU aGl&) siliIlu sidc; pulliDl witb lI1IIS ru tum ~vcr - aid (score 2).

~. RAISES HIPS OFF BED IN CROOK LYING (BRIDGING)
•Uil your bips '$ bi,b •• )'Ou CltJ-

13 Noce: tbenpisr may stabi1ize (oot. but ifbee pasbes SII"ODIIy ÎDfO atension
widl bridl'ÏDI -awted deviarian (score la or le): if requires aid (ulema! or
&om dlerapist) tG maiDtain Imees iD midIiDe - aicl (score 2).

(j. MOVES FROM LYING SUPINE TO SITTING (with (eet GD the Ooor)
·Sit up.Ddpœœ}OllT _011 rbtJ 1001'·

13 Note: may sic up CD ridlK sicle usiDl lA,! fuDcQoaal aad sale mcd1od; IooICl"
Ibm 20 secoads -marked deviatiOD (acore la or le); puJ1iq up lIIiDl bedn.il al'
edae ofpÜDCh-aid (ICare 2).

SITJ1NG (1- supported; buds resdac 011 piUow OD Iap Cor items '.14)

12
7. SHRUGS SHOULDERS (SCAPULARELEVATION)

-S1IruI JOurdou/den u qb u)Ou c,,·
Note: bodl sboulders an sbnaatd simultueaa1y.

8. RAISES HAND Ta TOUCH TOP OF HEAD
12 ·.ise}'ODrlM.*' IDacb "1JfJp ofJ'Ollr bead·

~. PLACES BAND ON SACRUM
12 -l&:acb WiDd)'DUT lM"-lld••1u.Q'QU ID-rd..«berS'ide.6)'OU cail-

la. RAlSES ARM OVElUŒAD TC FULLEST ELEVATION
n. -Radl yourbudu Jùp •• JOlI CID .".rûdie ari1iIJ6-
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4 3 2 1
11. SUPINATES~ PRONATES FOREARM (elbowf1e.ltedat90~

12 •X-Pm, JOur e/bow.1Ita. dose ID",ur side. lIIm]Our"n-rm 0"""10.t
J'Our~Jm .6ces up. tImJ tIIrD !Our breum 0..so.,",ur IMIm .ces do"tl·
Note: movemeat in ODe direction aaly-partial movemeul (scoœ la or lb).

12. CLOSES BAND FROM FULLY OPENED POSmON
12 •.MI•• ist. *pm,J'Our tbumb oa lb" DutJitie-

Note: must exrud wrisl s1i&htly (ie. wrist cockec1) 10 obtaiD full marks.

13. OPENS HAND FROM FULLY CLOSED POSmON
12 ·lt/owopt:IJ your UDd ,/1 me MY·

14. OPPOSES THUMB Ta INDEX FINGER (tip co tip)

/2 -j~~" circJe witb)Our tbumb alJd ÛJdez 61Jg~r·

15. FLEXES HIP IN SIITING
12 -Iiiyour laJee .$ bigb .SJOU cali·

16. EXTENDS KNEE IN SIITING
12 ·StraigbtelJ J'Our laJee byüJliIJg your ~t up.

17. FLEXES KNEE IN S1TIiNG
12 -Süt/e}'Our bot backUDder]OU •• âras J'OU cali·

Noce: S'Cart wich affectecl foot forwuJ (beel iD !iDe with toes of oebu Coot).

18. DORSIFLEXES ANKLE IN SITI1NG
/2 .r.pJOur beel oa lb. ,roUlJd 'M JillOUT IDeS olIM loor as flr as J'OU cali-

19. PLANTARFLEXES ANnE~ SITI'ING
12 •K«p J'Our tœr Da Ibe poUlldamJiJlJ'Our lutJd0'*10«' a$ .6ras J'OU ClII-

~o. EXTENDS KNEE AHIl DORSIFLEXES ANKLE IN SIITING
12 -StraipœlJ J'OUI' laIee ,Dd blÛJ6lO11r",. fO..nûyoa.

Note: ur.easioo ofb.wilbout cIonifIWOIl of lDkIe-partial movemeat
(score la or lb).

~1. RISES Ta STANDING FROM S1TI1NG
-S,.1Jd up: try to li.eq.' Milb' 012 botIJ Je,.-

13 Note: pushiDl up widlbaDd(s) co IâIld - ùd (scan 2); uymmeuy such u truDk
laD. IreDdelmbura. hip relnCtioa. 01' ucessive fJaiOQ or uteasiOQ of tbe affec_
b. - awtecl deviaIiaD (score la or le).

• SCORE
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•• SCORE

4 3 2 1
STANDING

13 ~. MAINTAlNS STANDING FOR 20 COUNTS
-S.àDd 011 me spot ..aile 1COUIJIID tMaIy'

STANDING (holdinc 011I0 a stable support to assist baIaDce Cor items 2.].25)

12 23. ABDUcrS AFFECTED HIP Wl1H KNEE EXTENDED
"1C«p your .tael' stnigbt ~DdJOur bips leva. ,lJd raise !Our le, lO lbe side"

t24. FLEXES AFFECTED KNEE Wl1H HIP EXTENDED
12 "Keep )'Our bip &traipt, btnIdJOUT mee Nec'M brüJ,JOur beeJ rD_ids

JOur bottom-

25. DORSlFLEXES AFFECTED ANKLE WITH ICNEE EXTENDED
12 "Kftp your bed OD the trt'Ulld 'M Ji4]Our IDa o6'dJe loor '$ ilr ••J'OU cali"

STAND~G AND WALKING ACTIVlTIES

13 ~6. PLACES AFFECTED FOOT ONTO FIRST STEP <su: sroot 18 cm hip)
"LiJl)'Our bot 'MpIAo: it olJtD • mtsll:p (or stDtJ/) Ül i'oat of)'Ou"

Note: relW1ÙDl the foot CO che poUDd is DDt scored; use of haadraù -&ici (score 2).

27. TAIŒS 3 STEPS BACKWARDS (ODe ad a balf pit cycles)
13 "n. tlJree a 'ren,. siad,. IMdMrds, plAciDf olJelôot 1JebjIJd tJJe otber"

~8. TAlŒS 3 STEPS SIDEWAYS TO AFFEc:œP SIDE
13 "na tIJree a ..en,e siztd."."HpID_"J'OUT waknde"

29. WALKS 10 MEIERS INDOORS (ouSIDoocb. obstacle fleesurface)
13 "Hi~ iD a straipt Jiœ 01W ID ••• (a speci6edpoÎlJt 10 tœœn • MY). "

Note: ormorie-aid (score 2); IoDla' tbm 20 IeCOIlds -martecl deviatiOIl (score le).

~O. WALKS pOWN 3 STAIRS ALTERNATINQ FEET
13 "l'iltdDMU tIJree -in: pIAce oalyOf» botat. tizœ 011 .c:6 Sfq i1lOu caJl"

Nole: b.IIldrail-aicl (scon 2); "-a1taDaIÎDJ feet-marked devWiOIl (score la or le).
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•
S1'REA.L\{ INSTRUCTIONS -E1'l..,FRAN'ÇAIS

1) En étendant votre main vers le plafond, levez votre épaule du lit.

2) Levez votre main vers le plafond en ~tendant votre coude le plus possible.

:3) Pliez votre hanche et votre genou afin que votre pied repose à plat sur le lit.

4) Roulez sur votre cOté.

5) Levez vos hanches le plus haut possible.

6) Asseyez-vous et placez vos pieds sur le plancher.

i) Haussez vos épaules le plus haut possible.

S) Élevez votre main pour aller toucher le haut de votre tête.

9) Placez votre main derrière votre dos en étendant la main le plus loin possible
vers l'autre côté.

10) Élevez votre main le plus haut possible vers le plafond.

Il) Oardez votre coude plié et proche de votre cOt~. Tournez votre avant..bras
pour que votre paume fasse face au plafond et ensuite vers le plancher.

12) Formez un poing avec votre main en gardant votre pouce a l'extérieur.

13) Maintenant ouvrez votre main.

14) Formez un cercle avec votre pouce et index en touchant bout à bout.

15) Levez votre genou le plus haut possible.

16) Étendez votre genou en levant votre pied.

17) Glissez votre pied sous votre chaise le plus loin possible.

18) Levez votre avant..pied vers le plafond, tout en gardant votre talon sur le
plancher.

e 19) Levezvotre talon tout en gardant vos oneùs sur le plancher.
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•
20) Étendez votre genou et ramenez vos oneils vers vous•

21) Levez-vous debout en essayant de distnbuer votre poids également sur les deux
jambes.

22) Tenez vous debout pendant que je compte jusqu'à 20.

23) En gardant votre genou droit et vos hanches horizontales (à niveau) levez votre
jambe vers le cOté.

24) En gardant votre hanche droite, pliez votre genou afin de rapprocher votre talon
vers votre derrière (vos fesses).

25) Le"ez votre avant-pied vers le plafond en gardant votre talon sur le plancher.

26) Levez votre pied et placez-le sur la marche (le tabouret) devant vous.

27) Reculez de 3 pas en plaçant un pied derrière l'autre.

28) Faites 3 pas de côté vers votre cOté faIble.

29) Marchez en ligne droite vers....(précisez l'endroit à 10 mêters).

30) Descendez 3 marches en essayant de placer seulement un pied à la fois sur
chaque marche.
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• D) The Barthel Index

The validity of the Barthel Index bas becn established and extensive work using the

Barthel Index as a predictor ofoutcome has shown a close relation between the score on

Ibis index at admission and outcome. I21
• 129,130 Il is a weighted scale measuring

performance in self-care (feedin& bathing personal toilet, dressing, bowel and bladder

care) and mobility (transfers, ambulation and stair-climbing). It is &Iso a functional

assessment seale with the advantages of simplicity and high interrater reüability. 131 The

inlerrater reliability ofthe Barthel Index in a mixed neurological population using the Pearson

product moment correlation bas been shown ta range from 0.884 to 0.991 (p<O.OOI) for total

scores. 132 Moreover, the Barthel Index bas been round to he predictive ofliving arrangement

status in stroke,13O as weU as length ofstay and patient progres. 135
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•
THE BARTHEL lNJ)EX

DEFINITION AND DISCUSSION OF SCORING

~

10 = INDEPENDENT. The patient can feed himself a meal fram a tray or table when someone
pUIS the food \vithin ms reach. He must put on an assistive device himself if it is required, cut up
the food, use salt and pepper, spread butter etc.. He must accomplish this in a reasonable time.

S = SOME HELP IS NECESSARY. (with cutting up food, etc., as listed above)

o=The patient cannat meet the criteria as defined above.

2. DOING PERSONAL HYGIENE

5 = INDEPENDENT. Patient can wash hands and face, comb bair, clean teeth, and shave. He
may use any kind of razor but must put in blade or plug in razor without help as well as get it from
drawer or c:lbinet. Female patients must put on own make-up, if used, but need not braid or style
hair

o= SOME HELP IS NECESSARY

o=The patient cannat meet the criteria as defined abave.

3. BATHING SELF

5 = INDEPENDENT. Patient may use bath tub, a shower, or take a complete sponge bath. He
must be able to do ail the steps involved in whichever method is employed without another persan
being present.

a=SOME HELP IS NECESSARY

o= The patient cannat mect the criteria as defined above.

4. DRESSING AND UNDRESSING

10 =INDEPENDENT. Patient is able to ~ut on, remove and fasten ail clothing, and tie shoe laces
(unless it is necessary to use adaptive aids for this). The activity includes puttïnJ on and removing
and fastening corset or braces when they are prescnbed. Such special clothing as suspenders,
loafer shoes or dresses that open do\YD the &ont May be used when necessary.

S = SOME HELP IS NECESSARY. Patient needs help in putting on and removin$ or fastening
any clothing. He must do at least half the wark himself. He must accomplish this 111 reasonable
lime. Women need not be scored on use of a brassiere or girdIe unless these are prescnbede garments. . .

o= The patient cannat meet the criteria as defined above.
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• 5. GE1TING ON N'ID OFF T1Œ10 ILEI
10 = INDE~ENDENT. Patient is able to get on and off toilet, fasten and unfasten clothes, prevent
soiling of clothes, and use toilet paper without help. He May use a wall bar or other stable object
for suppon if needed. If it is necessary ta use a bed pan instead of a toilet, he must be able to place
it on ~ chair, empty it, and clean it.

S = SOME HELP IS NECESSARY. Patient nceds help bccause of imbalance or in handling
clothes or in using toilet paper. .

o=The patient cannot meet the criteria as defined abave.

6. CONTINENCE OF BO\VELS

10 = INDEPENDENT. Patient is able to control his bowels and have no accidents. He can us·,;: a
suppository or take an enema when necessary (as in spinal cord injury patients wha have had bowel
training).

5 = NEEDS sorvœ ASSISTANCE. Patient needs help in using a suppository or taking an enema
or has occasional accidents.

o=The patient cannat meet the criteria as defined above.

7. CONTROLLING BLADDER

10 = INDEPENDENT. Patient is able ta control his bladder day and night. Spinal cord injury
patients who wear an extemal device and a leg bag must put them on independently, clean and
empty bag and stay dry day and night. .

5 = NEEDS 50ME ASSISTANCE. Patient has occasional accidents or cannet wait for the bed
pan or get to the teilet in time or needs help \Vith an extemal device.

o=The patient cannet meet the criteria as defined above.

s. CHAIRlBED TRANSFERS

1S = INDEPENDENT. Independent in ail phases of tbis activity. Patient can safely approach the
bed in bis wheelchair, lock brakes, lift footrests, move safely to bed, lie downt come to a sitting
position on the side of the bed , change the position of the wheelct.,iir, ifnecessaryJ to transfer back
mtD il safely, and retum to the wheelchair. For those not in a wheelchair, patient can tramfer from
chair to bed and back again.

10 = NEEDS SOME ASSISTANCE. The patient needs to be reminded or supervised for safcty of
one or more pans of this activity.

S =NEEDS THE PHYSICAL ASSISTANCE OF A PERSON. The patient can come ta a sitting
position without the help of a second person but needs to be lifted out of bed, or ifhe transfers il is
\"ith il great denl of help of a persan.

112
0- The patient cannot mect the criteria as defined above.



• 9.W

15 - INDEPENDENT. Patient can walk al least 50 yards without help or supervision. He May
wear braces or prostheses and use crutches, can~ or a walkerette but not a roUing walker. He
must be able to lock and unlock braces if used, assume the standing position and sit down, get the
necessary mechanicaJ aides into position for use, and dispose of them when he sits. (putting on and
taking off braces is scored under dressing)

10 =NEEDS 50ME ASSISTANCE. Patient needs supervision in aoy of the above but tan waJk at
Jcast 50 yards with minimal help.

S = NEEDS THE PHYSICAL ASSISTANCE OF A PERSON. The patient can not walk without
a great deal of help of a persan.

a= TIle patient cannat meet the criteria as defined above.

10. ASCENDING AND DESCENDING STAIRS

10 = INDEPENDENT. Patient is able ta go up and down a Dight of staus safely withaut help or
supervision. He may and should use handrails, canes, or crutches when needed. He must be able
la carry canes or crutches as he ascends or descends stairs.

5 =NEEDS SOME ASSISTANCE. Patient needs help with or supervision of aoy one of the above
items.

o is given if the patient cannot meet the criteria as defined abave.

11. PROPELLING AWHEELCHAlR

5 = INDEPENDENT. II a patient carmol ambuJate but can propel n wheelchair independently.­
He must be able to go around corners, tum araund, maneuver the chair to a table, bed, toilet, etc.•
He must be able to push a chair at least SO yards. Do not score this item if the patient gets a score
for walking. .

o is given if the patient cannat meet the criteria as defined above.
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BARTHEL INDL~ - L~ FRANçAIS
HOpital _

.ct /1 Date d'évaluation (année/moisljour) _

L'évaluation fait par _

Nous allons commencer par vous poser des questions sur votre fonctionnement dans la vie de tous les jours.

1. Si YOUS n'aviez personne pour vous aider avec votre nourriture, pourriez-vous l'accomplir seul?

(incapable =0; besoin d'assistance =5; complètement indépendant = 10) _

2. Si vous n'aviez personne pour vous aider avec votre toilette, pourriez-vous l'accomplir seul?

(incapable =0; besoin d'assistance =5; complètement indépendant =5) _

3. Si vous n'aviez personne pour vous aider, pouniez-vous prendre un bain ou une douche seul?

(incapable =0; besoin d'assistance =0; complètement indépendant =5) _

4. Si vous n'aviez personne pour vous aider, pourriez-vous vous habiller seul?

(incapable = 0; besoin d'assistance =5; complètement indépendant =10) _

S. Si vous n'aviez personne pour vous aider, pourriez-vous aller à la toilette seul?

(incapable =0; besoin d'assistance =5; complètement indépendant =la) _

6. Avez·vous des problèmes d'incontinence réelle?

(aucun =0; accidents occassioneJs =5; contrOle total jour et nuit =10) _

7. Avez·vous des problèmes d'incontinence urinaire?

(aucun =0; accidents occassionels =5; contrôle total jour et nuit =10) __

8. Pouvez traasferrer d'un lit à une chaise seul?

(incapable =0; besoin d'assistance =5-10; complètement indépendant =15) _

,. POUyez vous marcher 50 mêtres saD5 aide ou supervision?

(incapable =0; besoin d'assistance =la; complètemeDt indépendant =15) _

10. Pouvez vous monter et dèscendre les escaliers seul?

(incapable = 0; besoin d'assistance =5; complètement indépendant = 10) _

Lter aeulement si le client est incapable de marcbSI

11. Utilisez-vous un fauteuil roulant?

(incapable =0; besoin d'assistance =0; complètement indépendant = 10) _ 114



• Al.0 Scoring sheets for ail Outcome Measures

A) Patient Status Sheet

B) Baseline Status and Screening Measures

C) Upper Extremity Measures

D) Lower Extremity Measures

E) Other Measures
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• PHYSICAL RECOVERY FROM STROKE

PATIENT SIATUS SHEET

Subject Number _ Hospital Room Number----- -----
Sex M F Age _ Name ofpatient _

Complete address (Street/apt. Number/city/provincelpostaJ code) _

Telephone numbers _

Date of stroke-------

Date ofadmission------

Date ofemergency

Date ofdischarge _

Type ofstroke 1. Ischemie
2. Hemorrbagic

R L CVA
Site of lesion'----------

No. ofcomorbid conditions--- List:-------------
Ambulatory aid used prior to the stroke No. of rebab sessions

Destination 1. Home 2. Rehab 3.LTC 4. Transfer 5. Deceased

Name of institution Caregiver y N

Name Tel Relationship

STUDY STATUS

Consent Y N Date Place
Refusai Y N Date Place
Assessment 1 Y N Date Place
Assessment 2 Y N Date Place
Assessment 3 Y N Date Place
Assessment 4 Y N Date Place
Assessment 5 Y N Date Place
Reason for not obtaining consent

116



• CANADIAN NEUROLOGICAL SeALE
Hospital ~--~--~-:__:_:"~-------
Siudy Numbcr_____ Assessment date (yrar/monthlday) _
Subjcct_______ Assessmentdone by _

SECTION A -fOR DROWSY OR ALERT PATIENTS - MENTATION

1) LEVEL Of CONSCIOUSNESS
3 =a1crt I.S = drowsy

2) ORIENTATION
1=orientcd 0 = disoriented or non-applicable

3) SPEECH
1=DOnnai 0.5 = expressive deficit 0 = receptive deficit

TOTAL - MENTATION SCORE /5
SECTION Al OR SECTION AZ
MOTOR (NO RECEPTIVE DEFICIT) (RECEPTIVE DEFICIT)

4) FACE
0.5 = none

0= present

5) ARM PROXIMAL
1.5 = none
1.0 = mild
0.5 = significant

0= total

6) ARM DISTAL
1.5 = none
1.0 = mild
O.s = significant

0= total

7) LEG PROXIMAL
1.5 = nonc
1.0 = mild
0.5 = significant

0= total

8) LEG DISTAL
1.5 = none
1.0 = mild
O.S = significant

0= total

TOTAL - Section AI -16.5
TOTAL -A+AI =_/11.5

4) FACE
0.5 = symmctricaJ
o= asymmetrical

5)ARMS
1.5 = equal

0= unequal

6) LEGS
1.5 = equal

0= unequal

TOTAL - Section Al _/3.5
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ASleslment date

Evaluator _

• B) SCREENING MEASURES DATA SHEET

BRlEFMMSE

Hospital, _
(year/month/day) _
Subject, _

Orientatioll __/5
Reeall_/3
Total__/18

__/5 __/5

Comments _

NINE HOLE PEG TEST

Hospital, _
Subjeet _

Assessment date (year/month/day) _
Evaluator------

Right hand-Time seconds

Comments-

Left hand-rime seconds----
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Assasment date

Ev.luator-------
• SELF-PERCEPTION OF RECOVERY

Hospital _
(year/month/day) _
Subject, _

1. Compared to your level of function prior to your stroke, do you feel that the function of
your arm and your hand has completely recovered?

Yes__ No__

2. Compared to your level of function prior to your stroke, do your feel that your walking
ability has completely recovered?

Yes No

1. Comparé à votre niveau fonctionnel avant l'accident cérébro-vasculaire, pensez-vous
que la fonction de votre bras et de votre main est complètement récupérée?

Oui__ Non__

2. Comparé à votre niveau fonctionnel avant l'accident cérébro-vasculaire, pensez-vous
que votre capacité à la marche est complètement récupérée?

Oui__ Non
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• C) DATA SHEET

UPPER EXTREMITY MEASURES

THE BOX AND BLOCK TEST

Hospital _
Subject _

Assalment date (year/month/day) _
Evalualor-----

Number ofhlocks in 60 seconds - right band _
Number of blacks in 60 seconds - left hand--------------
Comments-------------------------

FRENCHAy ARM TEST

Hospital, _
Subject _

Total score 15----'

Alsessment date (year/month/day) _
Evaluator------

Comments-------------------------

GRiP STRENGTH

Hospital, _
Subject _

Right band : 1-
2­
3-

Alsessment date (year/montb/day) _
Evalu.tor------

Left band : 1-
2­
3-

Cornment5-------------------------
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• D) DATA SHEET
LOWER EXTREMITY MEASURES

GAITSPEED

Hospitalo _
Subject ___

Time seconds--- 0

Assasment date (year/montb/day)o _
Evaluator _

Comments _

TIMED 'UP AND GO' TEST

Hospital
o

_

Subject _

Time seconds-----

Assessment date (year/month/day) _
Evaluator------

Comments------------------------
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• E) DATA SHEET
OTHER MEASURES

ALBERT'S TEST OF PERCEPTUAL NEGLECf

Hospital, _
Subject _

AssasDlent date (year/month/day) _
Evaluator _

Number of lines left uncrossed on the affected side: _

Comments, _

MMSE (telepltone venion)

Hospital _
Subject _

Orielltation __/9

ASlessment date (year/month/day) _
Evaluator------

Registration~

Attention and calculation __/5 Recall __13 Languale __12

Comments'-------------------------
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• STREAM SCORING FORM

SUBJECT# _

Assessment date (year/monthlday)

Hospital, _

Evaluatof _

SUPINE
0 la lb le 2 1. Protracts scapula in supine
0 la lb le 2 2. Extends elbow in supine
0 la lb le 2 3. Flexes hip and knee in supine
0 la lb le 2 3 4. Rolls onto side

CROOKLYING
0 la lb le 2 3 S. Raises hips offbed in erook Iying
0 la lb le 2 3 6. Moves from Iying supine to sitting

SITIING
0 la lb le 2 7. Shrugs shoulders
0 la lb le 2 8. Raises hand to toueh top of head
0 la lb le 2 9. Places hand on sacrum
0 la lb lc 2 10. Raises arm overhead to fullest elevation
0 la lb le 2 Il. Supinates and proDates forearm
0 la lb le 2 12. Closes hand trom fully opened position
0 la lb le 2 13. Opens hand from fully closed position
0 la lb le 2 14. Opposes thumb ta index finger
0 la lb le 2 15. Flexes hip in sitting
0 la lb le 2 16. Extends knee in sitting
0 la lb le 2 17. Flexes knec in sitting
0 la lb le 2 18. Dorsiflexes ankIe in sitting
0 la lb le 2 19. Plantarflexes ankIe in sitting
0 la lb le 2 20. Extends knec and dOfsiflexes amlkle in sitting
0 la lb le 2 3 21. Rises to standing from sitting

STANDlNG AND WALKING
0 la lb le 2 3 22. Maintains standing for 20 counts
0 la lb le 2 23. Abduets atrceted hip with knee extended
0 la lb le 2 24. Flexes atrected knee with hip extended
0 la lb le 2 25. DorsiOexes atreeted ankle
0 la lb le 2 3 26. Places afTected foot onto tirst step
0 la lb le 2 3 27. Takes 3 steps backwards
0 la lb le 2 3 28. Takes 3 steps sideways ta atTected side
0 la lb le 2 3 29. Walks 10 meters indoors
0 la lb le 2 3 30. Walks down 3 stairs rn tin t4 t
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• THE BARTHEL INDEX
FORUARY22, 199'

HospitaJ, _

5tudy /1 Assessment date (year/moDtb/day), _



• APPENDIXB

FRENCH AND ENGLISH CONSENT FORMS

The ethics committees ofthe five Montreal hospitals ftom which patients were recruited

approved an English and a French version ofthe consent form written for this study. Dnly

the consent forms for the Royal Victoria Hospital are presented.
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• ROYAL VICTORIA HOSPITAL
(English venion)

PATIENT CONSENT FORM
Department of Medicine
ROYAL VICTORIA HOSPITAL
McGW Univenity

Title of the Study: PHYSICAL RECOVERY FROM STROKE

Introduction: Researchers at the Royal Victoria Hospital and McGill University are
conducting a study about the health and activity level of persons during the three month
periad following a stroke. This study will assess funetional, manual and walking ability for
persans who have had a stroke. We realize that you may be involved in other studies.
Vaur panicipation in tbis study will not affect your participation in the other studies.

Procedures: We are asking ifyou would like to participate in tbis study. Ifyou agree we
will assess your ability to function after the stroke while you are still in the hospital. Once
you have left the hospital we will assess you in your home or wherever else you may be
staying after discharge. Each assessment usually takes about 60 ta 75 minutes to
complete, depending on the individual. This lime inc1udes rest periads. White you are in
the hospital, the assessment may be broken up into 2 sessions of 35 minutes each 50 as to
minimize fatigue.

The assessment of your funetion throughout the study will be performed by a trained
health professional who will assess your balance, how weil you move your anns and legs
and how weil you can do aetivities like walking, climbing stairs, washing and dressing.
These tests will be done during the tirst week, the fifth week and three months after your
stroke. Ifyou are unable to walk initially after your stroke, we will wait until you are able
to walk to perform the tests of walking ability. The walking tests will be repeated four
weeks later and at the final assessment at three months. To summarize, three assessments
will be done for people who can walk immediately after their stroke and a maximum of
five assessments will be done for people who recover their walking ability later on.

In addition to these tests, we need to obtain sorne basic information about your medical
history and your stroke from your medical chan.

Once you are discharged trom the hospital, we will make appointments ta visit you at your
home or wherever you may be staying ta continue the assessments as schedul~ at your
convenience. Doring these visits, we will reassess you on the same· tests that were done
previously (balance, the movement of your arms and legs, walking and climbing stairs).
These assessments will alsa he done by a trained hea1th professional.
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• PATIENT CONSENT FORM
Department of Medicine
ROYAL VICTORIA HOSPITAL
McGi11 Univenity

Title of the Study: PHYSICAL RECOVERY FROM STROKE

Participation and Confidentiality: Participation is voluntary. You may refuse to
participate or withdraw ftom the study at any time without this having an effect on the
care you receive while in the hospital or after. AlI of the information that we obtain trom
you will be kept strictly confidential. The data will be kept in a locked filing cabinet in the
investigators office. You will be assigned a study number and this will be the ooly
identifying mark that will appear on your results. The results of the study will be
published in scientific joumals but your data will appear as numbers in statistical
summaries.

Risks: We do not anticipate any risks or inconvenience ta you if you participate in the
study.

Senent!: The results of tbis study will help us better understand how stroke affects the
physîcal function ofan individual.

Contact Numben: If you have any questions about the research, please contact the
investigator, Dr. Nancy Mayo at (514)-842-1231 ext. 6925 or Claudette Corrigan at
(514)-842-1231 ext. 6906.

By signing tbis consent form you acknowledge that the study has been explained to you
and that you understand the contents of this consent fonn. You agree that you have had
the opportunity to ask questions, that your questions have been answered to your
satisfaction and you agree to participate in the study.

Declaration of the Participant: 1 understand what is involved in the study that 1 have
been invited to joïn and 1agree to participate in this study "Physical Recovery From
Stroke 't.

A copy of tbis consent form has been given to the participant named below.

Silnatures

Participant

Witnes.

Investi._tor

PriDt Name Date
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• HÔPITAL ROYAL VICTORIA
(Venion française)

FORMULAIRE DE CONSENTEMENT
POUR LE PATIENT
Se"ice de médecine
HÔPITAL ROYAL VICTORIA
L'Univenité McGiII

Titre de J'étude: RÉCUPÉRATION DE LA MOTRICITÉ APRÈs UN
ACCIDENT CÉRÉBRQ-VASCULAIRE.

Introduction: Les chercheurs de l'Hôpital Royal Victoria et de l'Université McGill ont
entrepris une étude visant à évaluer la santé et le niveau d'activités des personnes atteintes
d'un accident cérébro-vasculaire pendant les trois premiers mois suivant cet accident.
Cette étude évaluera les capacités fonctionnelles, manuelles, ainsi que l'habileté à la
marche chez les perSOMes ayant subit un accident cérébro-vasculaire. Nous sommes
conscients que vous panicipez présentement à d'autres études. Toutefois, votre
panicipation à cette étude n'affectera pas votre participation aux autres études.

Processus: Nous vous invitons à participer à cette étude. Si vous acceptez d'y participer,
nous évaluerons vos capacités de fonctioMement après votre accident cérébro-vasculaire,
pendant votre séjour hospitalier. Après votre dépan du centre hospitalier, nous vous
évaluerons chez-vous ou encore à tout autre endroit où vous allez habiter après avoir
quitté l'hôpital. La durée d'une évaluation complète est habituellement de 60 à 7S
minutes, dépendemment de l'individu. Cette période d'évaluation comprend des pauses.
Pendant que vous êtes à l'hôpital, cette période d'évaluation peut être divisée en deux
périodes de 35 minutes afin de minimiser la fatigue.

L'évaluation de votre fonctionnement tout au long de l'étude sera effectuée par un
professionnel de la santé. Cette personne évaluera votre équilibre, le degré de mobilité de
vos bras et vos jambes et la façon dont vous vous tirez d'activités telles que marcher,
monter les escaliers, faire votre toilette et vous habiller. Ces tests seront etTectués pendant
la première et la cinquième semaine ainsi que trois mois après l'accident cérébro­
vasculaire. Si vous n'êtes pas en mesure de marcher immédiatement après votre accident,
nous attendrons que vous en ayez la capacité avant d'effectuer les évaluations de la
marche. Ces évaluations de la marche seront effectuées quatre semaines plus tard ainsi
qu'à l'évaluation finale à trois mois. En résumé, les personnes qui peuvent marcher
immédiatement après l'accident seront evaluées trois fois et celles qui retrouvent l'habilité
de marcher plus tard, seront évaluées un maximum de cinq fois.

En plus de ces évaluations, nous devons obtenir des renseignements de base à partir de
votre dossier médical concernant vos antécédents médicaux et votre accident cérébro­
vasculaire.
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• FORMULAIRE DE CONSENTEMENT
POUR LE PATIENT
Sen'ice de médecine
HÔPITAL ROYAL VICTORIA
L'Univenité McGiII

Titre de l'étude: RÉCUPÉRATION DE LA MOTRICITÉ APRÈS UN
ACCIDENT CÉRÉBRO-VASCULAIRE.

Une fois que vous aurez quitter l'hôpital, nous prendrons rendez-vous avec vous afin de
poursuivre les évaluations à votre domicile ou à tout autre endroit où vous habiterez selon
l'horaire mentionné ci-haut. Ces tests seront effectués à un moment qui vous conviendra.
Les évaluations seront les mêmes que ceUes effectuées a l'hôpital (équilibre, degré de
mobilité des bras et des jambes, marcher et monter des escaliers) et seront effectuées par
un professioMel de la santé à votre domicile ou à tout autre endroit où vous aller
demeurer une fois que vous aurez quitter l'hôpital.

Participation et confidentialité: La participation est volontaire. Vous pouvez refuser
de paniciper ou vous retirer de l'étude n'impone quand, sans que votre décision ait un
effet quelconque sur vos soins hospitaliers ou par la suite. Tous les renseignements que
vous nous transmettrez seront strictement confidentiels. Les données seront entreposées
dans un classeur fermé à clé dans le bureau du chercheur. Le numéro qui vous sera
attribué sera la seule identification qui paraîtra sur les résultats de vos tests. Les résultats
de l'étude seront publiés dans des publications scientifiques, mais vos données ne
paraîtront que sous forme de tables statistiques.

Risques: Nous ne prévoyons pas que votre panicipation à l'étude présente un risque
quelconque.

Bénéfices: Les résultats de cette étude nous aideront à mieux comprendre la façon dont
un accident cérébra-vasculaire touche l'individu, la famille et les amis au fil des années.

Numéros ressources: Pour obtenir des renseignements supplémentaires sur l'étude,
veuillez communiquer avec le chercheur principal Nancy Maya PhD. au 842-1231, poste
6925 ou avec Claudette Corrigan au 842·1231, poste 6906.

En signant ce formulaire de consentement, vous reconnaissez que l'étude vous a été
expliquée et que vous en comprenez le contenu. Vous confirmez également que vous
avez eu l'occasion de poser des questions, qu'on y a répondu à votre satisfaction et que
vous acceptez de participer à l'étude.
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• FORMULAIRE DE CONSENTEMENT
POVRLE PATIENT
8enrice de médecine
HÔPITAL ROYAL VICTORIA
L'Univenité McGill

Titre de l'étude: LA RÉCUPÉRATION DE LA MOTRICITÉ APRÈS UN
ACCIDENT CÉRÉBRo-VASCULAIRE

Déclaration du participant:

Je comprends les détails de l'étude à laquelle on m'a invité(e) à participer et j'accepte de
paniciper à cette étude sur "La Récupération de la Motricité Après un Accident Cérébro­
Vasculaire". Je comprends également qu'en signant ce formulaire, je n'abandonne aucun
de mes droits légaux.

Un exemplaire de ce formulaire de consentement a été remis au participant indiqué ci­
dessous.

Signatures

Participant

Témoin

Chercheur

Nom en majuscules Date
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• APPENDIXC

ADDITIONAL METHODOLOGICAL INFORMATION

C.l Inclusion Criteria

C.2 Exclusion Criteria

C.3 Sampie Size Calculation

C.4 Calculation of Standardized RespoDse Means (SRM)

Table C.l: Inclusion Criteria

Criteria

First-time stroke

Upper Extremity Deficit

Mental Competency

OpentioaaJ Defiaition

A tirst-time stroke was defined as having no
documented evidence ofa non-reversible
ischemic deticit. The WHO defines a stroke
as: "Rapidly developillg clillical signs of
focal (or sometimes global) disturhances of
cerehralju1lctiolllasting more than 24
hours or /eading 10 death with no apparent
CQuse other than lhat ofva~',"ular origill".'~8

Answering No to the question: "Compared
10 your level offullctioll prior 10 your
stroke, do youJee/ that the function of,our
arm Qnd hand have comp/etely recovered?"

Score of 14 or above on the BriefVersion
orthe Mini-mental State Examination. '34
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• Criteria

Table C.1: ExclUlion Criteria

..:•. Operltional definition

Disabling Comorbid Conditions

Complete recovery offunetion of Upper
Extremity

Receptive Aphasia

C.3 Sample Size Calculation

Any Medical condition which prevented
participation in rehabilitation therapy.

Answering Yes to the question presented in
Table A.l.1

A score of0 on the speech section of the
mentation portion of the Canadian
Neurological Scale.13

A sample size of 48 subjects was required. This number is based on sample size

calculations for simple correlation with additional subjeets to allow for the estimation of

more than one parameter. For a correlation of0.50 between two measures ofstroke

outcome, for 90% power and an alpha level ofsignificance of0.05, thirty-eight subjects

are required. 13S In order to adjust the sample size for additional variables, the formula n=v

+ P + 1 from Kraemer136 is used where v is the sample size for simple correlation (v =38),

and p is the number ofadditional variables included in the model (p = 9). Thus, 48 subjeets
..
was sufficient for the simultaneous consideration ofup to 9 additional variables.

C.4 Calculation of Standardized RnpoDle Means (SRM)

SRM = Mean A/ SD....1œIa 136

where: Mean â =mean change score between first and second evaluation

SO = standard deviation orthe change score
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•
APPENDIX 0

Table 0.1: Pealon Correlation Coefficient for Outtome Me.lures (n =55)

•

tN
tN

Measwes 881'1 OBT 1 NHPT NlIPT Orip Grip (juil TUG STRI:AM Barthel ALFI- Frcnchay 081'2
aO'. Wl8ff. aIT unaO' Strcngth Strength Spccd Index MMSE Ann Test afT

aiT WlulT
CNS '.79 0.39 -0.7" -0.12 0.78 n.2n 0.65 -o.7~ 0.92 0.72 0.30 O•• 0.84

BOT aIT o.• -O.... -0.21 0.79 0.23 0.59 -0.69 0.78 0.74 0.30. 0.87 0.92

BBT waaff ".JO ~~7 0.32 0.36 0.64 -0.56 0...5 0.62 0.39 O•• 0.51

NHPTafT 0.11 -0.77 -0.25 -8.48 0.67 -0.15 -0.72 -0.25 -o.... ".76

NlIPT -0.13 -0.22 -0.40 -0.36 -0.26 ".40 -0.25 .{).25 ".28
waafT

Grip 0.51 0.!t8 -0.69 0.76 0.71 0.33 0.11 O••
Strength afT

Grip O•• -0.44 0.24 0...5 0.25 0.33 0.31
Strength
W18ff

Gait Speed ....81 0.73 0.78 0.37 0.64 8.11

lUO -0.82 -0.86 -8.34 -8.71 -0.10

STREAM 0.78 0.29 o.M 0.87

Barthel 0.48 0.80 0.79
Index

ALfl- I.JI 0.30
MMSE
Frenchay 0.87
Am Test

Abbreviations: BUT, Box and Black Test~ atr/unnfT~ atrcctcdlunalTcctcd sidc~ NIO)T, Ninc-Ilolc Peg T~1; TIJG, Timed 1Jp and Go'~ STREAM, Strokc Rehabilitation Assessmcnt
ofMovcmcnt~ ALFI-MMSE, Tel\.-phonc Version of the Mini-Ml.-ntal Statc Examinati()n~CNS, Canadian Ncurological Sealc.
IJold values indicatc significant correlations CP< 0.(5).



• APPENDIXE

Table E.l: Standardized Response Means ror Outcome Measures AceoreliDI to
Stroke Severity

OutC08le Meaiurel
,. . - " .... ~ StreIœ SMfttY ,.,

Mild Modenie Severe

R- 1 SRM
'..-,:, SIlM .- 1 SRM

(9SV.CL) , (95"-Cl) (,!V. Col)

BBT affcctèd! 1 2.10 1 1.81 9 0.80
(~ 11, J82) (1, 14,2.34) (0.38, 1.11)

Gait Speed' 2 1.10 2 1.17 11 0.68
(0.23, 1.91) (0.75, 1.53) (0.40,0.91 )

Grip Strength affected J 0.94 7 0.84 10 0.70
(0.17. 1.45) (0.45. 1.21) (0.43,0.96)

STREAM tOlal .. 0.84 J 1.13 2 1.50
(0.00, 1.61) (0.80, 1.41) (0.70,2.16)

STREAM lIE S 0.82 8 0.71 .. 1.17
(0.28. 1.34) (0.34. 1.06) (0.64, 1.66)

Barthel Index UE 6 0.67 10 0.60 7 0.94
(0.13,1.26) (0.18, 0.98) (0.43, 1.38)

BBT unatTc:cted 7 0.65 .. 1.01 8 0.91
(-0.30,1.51) (0.55, 1.39) (0.80, 1.61)

Barth~1 Indc:x 8 061 6 0.85 1 1.67
(0.15, 1.05) (0.58, 1.10) (0.86, 2.41 )

TUG 9 0,61 12 0.45 6 0.95
(0.11, 1.15) (0.34,0.53) (0.50. 1.40)

Barthc:llndc:x LE 10 0.33 5 0.88 3 1.36

(0.21,0,43) (0.56, 1.21) (0.77. 1.84)

Frenchay Arm Test Il 0.33 9 0.69 12 0.60
(0.28,0.35) (0.41, 0.92) (0.30,0.89)

STREAM LE 12 0.29 Il 0.48 S 1.12
(-0.38, 1.15) (0.00,0.70) (0.51, 1.(4)

Grip Strength unatTected 13 0.29 13 0.25 13 0.03
(-0.49, 1.12) (-0.13, 0.64 ) (-0.56, 0.47)

Abbreviations: ~ Rank;S~ Standardized Response Mean; C.I., Confidence Interva1~ BBT. Box and Block Test ~

S~ Stroke Rehabilitation Assessment of Movement; UE, Upper Extremity; LE, Lower Extremity; TUG =
Timed 'Up and Go'.
·According to Friedman's~ rankings of the measures atœrding to stroke severity an: statistically difTc:rent (xrl =
16.7, P= 0.054).
tStandardized Response Means and 95% Confidence Intcrvals ca1culated from percent predic:tc:d age- and gender­
~c:va1ues.
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• APPENDIXF

Table F.l: Distribution of Scores OD Outcome Me.sures

::Outcome Ev'" ' DÎltributioa
M••um

' ,. '. . ". -
'-At ofTola. Saudy s.•• Ca -55)

Levelof 1 2 3 4 S
Performancet

UE measures

BDT lit 36.4% 16.4% 29.1% 14.5% 3.6%
2ncf 23.6% 10.901'0 10.901'0 40.001'0 14.50/0

FAT lit 38.2% 1.8% 1.8% 14.5% 43.60/0
2nd 25.4% 7.3% 1.8% 1.8% 63.6%

Grip lit 30.9010 7.3% 20.0% 14.5% 27.3%
Strength 2nd 20.0°!cJ 9.1% 9.1% 29.10/0 32.7%

LE measures

Gait Speed 11
& 29.]1% 18.20/0 23.60/0 16.40/0 12.30/0

2M 20.0% 5.4% 7.3% 27.3% 40.0%

TUG lit 30.9010 0.0% 1.8% 0.0010 67.3%
2nd 12.7% O.OO.!cJ 0.0010 9.1% 78.2%

Othen

Barthel III 5.4% 18.2% 14.5% 10.9010 50.90/0
Index 2nd 0.0% 7.3% 12.7% 9.1% 70.9O!cJ

STREAM 1Il 7.3% 7.3% 10.9010 14.5% 60.0010
2nd 3.6% 3.6% 5.4% 12.7% 74.5%

Abbreviations: Eval.~ Evaluation; UE. Upper Extremity; BBT, Box and Bloc:k Test; FAT. Frenc:hay Ann
Test; LE, Lower Extremity; TUG, Timed ·Up and Go'; STREAM, SUOke Rehabilitation Assessment of
Movement.
ePerc:entages may not add to 100 due to rouncüng.
t1 corresponds to scores S 20.0%; 2 =scores > 20% to s 40%; 3 =scores > 40% to s 6C.Wo;
.. =sa»res > 6()O!ct to s 80'/0; 5 =scores > SOOIca to lOOOIca of age- and gender-specific: normal values (BBT,
gait speed and grip strength), or of tOla! possible score (FAT, Barthel Index and STREAM). Values 1
Ihrougb 5 correspond to quintiles for the ruG.
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