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Study on function evaluation tools for stroke patients

Seong Gyu Ko, O.M.D., Chang Nam Ko,0.M.D., Ki Ho Chox, O.M.D.,
Young Suk Kim,0.M.D., Hyung Sup Bae,O.M.D. and Kyung Sup, Lee : O.M.D.
Department of Oriental Internal Medicine, Kyung Hee University, College of
Oriental Medicine, Seoul, Korea

Our conclusic;ns for function evaluation tools of Stroke patients are as follows.

1. Evaluating tools of Activities of Daily Living, Katz Index, Barthel Index, Modified Barthel
Index have high wvalidity and reliability because of ease of measuring, high accuracy,
consistency, sensitivity and sufficient stastistics, but they mainly measure motor function except
sense, mentation, language, and social conception. Therefore cerebrovascular disease and brain
injury in trauma patients with lacked acknowledgement and sensation, we are not able to apply

these tools.
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2. PULSES Profile is a useful scale for measuring the patient’s over-all status, upper and
lower limb functions, sensory components, excretary functions, and intellectual and emotional

adaptabilities. It is recognized as a good, useful tool to evaluate patient’s whole function.

3. Motor Assessment Scale was designed to measure the progress of stroke patients. The
scale was supplemented with upper arm function items. We believe that the Motor Assessment

Scale could be a useful evaluation tool with inter-rater reliability ,test-retest reliability.

4. The existing evaluation tools, Katz Index, Barthel Index, Modified Barthel Index, PULSES
Profile, Motor Assessment Scale, mainly measured the rehabilitational motor function of sequela
of cerebrovascular patients. On the other hand CNS & INH stroke scale can measure
cerebrovascular disease patient’s neurologic deficits and over-all stautus, which are recognition
ability, speech status, motor function, sensory function, activities of daily living. Those scales
have been recognized as useful tools to measure function of cerebrovascular disease patients

and have increased in use.

5. Every function evaluation tool was recognized to have some validity and inter-rater,
test-retest reliability in items of each evaluation tool and total scores of each evaluation tools,
but it is thought that none of these scales have been fully validated and proved reliable.
Therefore afterward, the development of a highly reliable rating system may best be
accomplished by a careful comparison of several tools, using the same patients and the same

observers in order to choose the most reliable items from each.

6. Ideal evaluation tools must have the following conditions;

\ @ It should show the objective functional statues at the same time.

‘ ®. {t should be repeated consecutively to know changed function status.
€)) It should be easy to observe the treatment program.

@_ It should have the same result with another rater to help rater exchange information with

treatment team members.
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The patient should not suffer from the observer.
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1. The Katz Index ILLNESS IN THE
AGED-KATZ ET AL

Table 1. - Index of Independence in

Activities of Daily Living

The Index of Independence in Activities of
Daily Living is based on an evaluation of the
functional independence or dependence of
patients in bathing, dressing, going to toilet,
transferring, continence, and feeding. Specific

definitions of functional independence and

dependence appear below the index.

A - Independent in feeding, continence,
transferring, going to toilet, dressing,
and bathing.

B - Independent in all but one of these
functions.

C - Independent in all but bathing and one

additional function.

D - Independent in all but bathing, dressing,

and one additional function.

E - Independent in all but bathing, dressing,

and one additional

going to toilet,

function.
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F - Independent in all but bathing, dressing,

going to toilet, transferring, and one
additional function.

G - Dependent in all six functions.

Other - Dependent in at least two functions,
but not classifiable as C, D, E, or F.

Independence means without supervision,

direction, or active personal assistance, except

as specifically noted below. This is based on

actual status and not on‘ ability. A patient

who refuses to perform a function is
considered as not performing the function,

even though he is deemed able.

1. Bathing(Sponge, Shower, or Tub)

Independent assistance only in bathing a
single part(as back or disabled
extremity) or Dbathes self
completely.

Dependent : assistance in bathing more than

one part of body; assistance in
getting in or out of tub or does

not bathe self.

2. Dressing
Independent : gets clothes from closets and
drawers; puts on clothes, outer
braces;

garments, manages
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fasteners;. act of tying shoes is
excluded.

Dependent : does not dress self or remlains

partly undressed.

3. Going to Toilet
Independent : gets to toilet gets on and off
toilet; arranges clothes; cleans
organs 'of excretion, 3(may
manage own bedpan used at
night only and may or may
not be using mechanical
supports)
Dependent uses bedpan or commode or
receives assistance in getting

to and using toilet.

4. Transfer

Independent : moves in and out of bed
independently and moves in and
out of chair independently(may
or may not be using mechanical
supports)

Dependent : assistance in moving in or out of

bed and/or chair; does not perform

one or more transfers.

5. Continence

Independent : urination and defecation entirely
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self controlled.
Dependent partial or total incontinence In
urination or defecgtion; partial
or total éontrol by enemas,

catheters, or regulated use of

urinals and/or bedpans.

6. Feeding
Independent gets food from plate or its

equivalent into mouth;

(precutting of meat and

preparation of  food, as
buttering bread, are excluded
from evaluation).

Dependent : assistance in act of feeding(see

above); does not eat at all or
parenteral feeding

Table 2 - Evaluation Form

Name

Date of evaluation

For each area of functioning listed below,

check description that applies.(The word

"assistance” means supervision, direction of

personal assistance.)

Bathing ) @) ©)
Dressing @ @ ®
Toileting ) @ ©)
Transfer @ @ &)
Continence @ @ (6]
Feeding @ @ ©]

Bathing - either sponge bath, tub bath, or

shower.

(D Receives no assistance(gets in and out of
tub by self if tub is usual means of
bathing)

® Receives assistance in bathing only one
part of the body(such as back or a leg)

® Receives assistance in bathing more than

one part of the body(or not bathed)

Dressing - gets clothes from closets and

drawers- including underclothes,

outer garments and using
fasteners(including  braces  if
worn.}

@ Gets clothes and gets completely dressed
without assistance

® Gets clothes and gets dressed without
assistance except for assistance in tying
shoes

® Receives assistance in getting clothes or in

getting dressed, or stays partly or

completely undressed.
Toileting - going to the “toilet room” for
bowel and urine elimination;

cleaning self after elimination,
and arranging clothes.
@D Goes to

"toilet room”, cleans self, and
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arranges clothes without assistance(may
use object for support such as cane,
walker, or wheelchair and may manage
night bedpan or commode, emptying same
in morning)
@ Receives assistance in going to “toilet
room” or in cleansing self or in arranging
clothes after elimination or in use of night
bedpan or commode

® Doesn’t go to room termed “toilet” for the

elimination process

Transfer -

D Moves in and out of bed as well as in and
out of chair without assistance (may be
using object for support such as cane or
walker)

® Moves in or out of bed or chair with
assistance

@ Doesn’t get out of bed

Continence -

@ Controls urination and bowel movement
completely by self

@ Has occasional "accidents”

@ Supervision helps keep urine or bowel

control: catheter is used, or is incontinent

Feeding -
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@ Feeds self without assistance

@ Feeds self except for getting assistance in
cutting meat or buttering bread

@ Receives assistance in feeding or is fed
partly or completely by using tubes or

intravenous fluids.

2. The Barthel Index

The Barthel Index is a measure of a
person’s ability to function independently and
provides a score of the degree of severity.
Originally called the Maryland Disability
Index, the scale was used in three chronic
disease hospitals in Maryland to standardize
scoring instruments for measuring the degree
of disability of clients with neuromuscular or
musculoskeletal disorders. The index primarily
measures self care and mobility. The values
for each item are based on the time and
amount of' assistance needed by the patient in
performing an activity. Items are weighted

according to importance. For example,

continence is weighted heavily as the

incontinent client is seen as socially
unacceptable to many ©persons in the
environment.

Some enyironmental conditions  effect

scoring on the Barthel Index. If there are
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special  environmental  requirements (for
instance wide doors in the patient’s house),
the score is lowered when these special needs
are not met. Items are rated O or 5: 0, 5 or
10: or 0, 5, 10 or 15 depending on the item.
The higher the score, the higher the degree
of independence. A score of zero indicates
complete dependence. The items are listed
below with the possible scores in parentheses.

The scores can only be any number presented

here.

1. Feeding(10)
10 : Independent. The patient can feed
himself from a tray or table when
someone puts the food within his
reach. He must be able to put on
an assistive device, if this is needed,
cut up food, use salt and pepper,
spread butter, etc. He must
accomplish this in a reasonable time.
5 : Some help is necessary(for instance,
with cutting up food, as listed

above.)

2. Moving from wheelchair to bed and
returning (15)
15 ' Independent in all phases of this

activity. Patient can safely approach

10 :

5:

the bed in his wheelchair, lock
brakes, lift footrests, move safely to
bed, lie down, come to a sitting
position on the side of the bed,
change the position of the
wheelchair, if necessary, to transfer
buck into it safely, and return to
the wheelchair.

Either some minimal help is needed
in some step of this activity or the
patient needs to be reminded or
supervised for safety of one or
more parts of this activity.

patient can come to a sitting position
without the help of a second person

but needs a great deal of help to be

lifted out of bed.

3. Personal toilet(5)

5

. Patient can wash hands and face,

comb hair, 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 cabinet. Female patients

must put on own make up, if used,

but need not braid or style hair.

4. Getting on and off toilet(10)

AR
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Patient is able to get on and off
toilet, fasten and unfasten clothes,
prevent soliling of clothes, and use
toilet paper without help. He may
use a wall bar or other stable
object for support if needed if it is
necessary to use a bedpan instead
of a toilet, he must be able to place
it on a chair, empty it, and clean it.
patient needs help because of
imbalance or in handling clothes or

in using toilet paper.

5. Bathing self(5)

5:

Patient may use a bathtub or shower
or take a complete sponge bath. He
must be able to do all the steps
involvéd in whichever method is
another

employed without person

being present.

6. Walking on a level surface(15)

15

AR

: Patient can walk at least 50 yards

without help or supervision. He
may wear braces or prostheses and
use crutches, canes, or a walkerette
but not a rolling walker. He must

be able to lock and unlock braces if

used, assume the standing position

10 -

and sit down, get the necessary

mechanical aids into position for
use, and dispose of them when he
sits.(Putting on and taking off
braces is scored under dressing)
patient needs help or supervision in
any of the above but can walk at
least 50 yards with a little help.

6a. Propelling a wheelchair

(if appropriate)(5)

1 A patient cannot ambulate but can

propel wheelchair independently. He
must be able to go around corners,
turn around, and maneuver the chair
to a table, bed and toilet. He must
be able to push a chair at least 50
vards. Do not score this item if the

patient gest score for walking.

7. Ascending and descending stairs(10)

10

. patient is able to go up and down a

ﬂight of stairs safely without help or
supervision. He may and should use
or crutches when

handrails, canes,

needed. He must be able to carry
canes or crutches ar he ascends or

descends stairs.

: Patient needs help with or supervision

of any one of the above items.
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8. Dressing and undressing(10)

10 : patient is albe to put on and remove
and fasten all clothing, and tie
shoelaces (unless it is necessary to
use adaptations for this). The
activity includes putting on and
removing and fastening corset or
braces when these are prescribed.
Such special clothing as suspenders,
loafer shoes, or dresses that open
down the front may be used when
necessary.

5 : Patient needs help in putting on and
removing or fastening any clothing.
He must do at least half the work
himself.
He must accomplish this in a
reasonable time.

Women need not scored on use of a

unless these are

brassiere or girdle

prescribed garments.

9. Continence of bowels(10)

10 : Patient is able to control his bowels
and have no accidents. He can use
a suppository or take an enema
when necessary(as for spinal cord
injury patients who have had bowel

training).

5 : Patient needs help in wusing a
suppository or taking a enema or has

occasional accidents.

10. Controlling bladder(10)

10 : Patient is able to control his biadder
day and night. Spinal cord injury

patients who wear an external
device and leg-bag must put them
on independently, clean and empty
bag, and stay dry day and night.

5 : Patient has occasional accidents or
cannot wait for the bedpan or get
to the toilet in time or needs help
with an external device.

There have been variations on these items

and of the entire scale. However, only the

basic scale is presented here.

The scores are broken down into severity
categories as follows(Urban Institute 1975):
0~20 Totally dependent
21~61 Severely dependent
62~90 Moderately dependent
91~99 Slightly dependent
100 Independent

The system is simple and easy to use and

provides a rough index of severity. However,
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the system was designed for, and hence can
only be used with, the physically handicapped.
It is not designed to be used for chgibility(?)
determination or any other strict standard for

a program. Rather, it is a quick reference

3. Modified Barthel Index

that can be used to help indicate general
patterns in improved client functioning in
activities of daily living and mobility.

From Mahoney, FI, and Barthel, DW: Md St.

J Ed 14:61, 1965

Independent Dependent
Items
Intact Limited | Helper Null
10 5 0 0 "~ Drink from cup/Feed from dish
5 5 3 0 Dress upper body
5 5 2 0 Dress lower body
0 0 -3 Don brace or prosthesis
5 5 0 0 Grooming
4 4 0 0 Wash or bathe
10 10 5 0 Bladder continence
10 10 5 0 Bowel continence
4 4 2 0 Care of Perineum/Clothing at toielt
15 15 7 0 Transfer, chair
6 5 3 0 Transfer, toilet
1 1 0 0 Transfer, tub or shower
15 15 10 0 Walk on level 50 yards or more
10 10 5 0 Up and down stairs for 1 flight or more
15 5 0 0 Wheelchair/50 yds-only if not walking

Barthel Total : Best score 1s 100 , Worst score is 0
94 &% : Self Care score
670 & : Mobility score

4. Kenny Self-Care Evaluation

RATING DATE

MOVE IN BED

BED
RISE AND SIT

SITTING

TRANSFERS STANDING

TOILET

WALKING

LOCOMOTION | STAIRS

WHEELCHAIR
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RATING DATE

UPPER TRUNK AND ARMS

DRESSING LOWER TRUNK AND LEGS
FEET
FACE HAIR ARMS
oersonaL | TRUNKPERINEUM
LOWER EXTREMITIES
HYGIENE BOWEL PROGRMA
BLADDER PROGRAM
FEEDING

* RATING CODE : 0 : COMPLETELY DEPENDENT

1 : EXTENSIVE ASSISTANCE

2 : MODERATE ASSISTANCE

3 : MINIMAL ASSISTANCE AND/OR SUPERVISION
4

: INDEPENDENT

5. The PULSES Profile

P. Physical condition : includes diseases of or nursing attention at least daily
the viscera(cardiovascular, gastrointestinal, (excluding personal care assistance only)
urologic and endocrine) and neurologic

disorders U. Upper limb functions : self-care activities

1. Medical problems sufficiently stable that (drink and feed self : dress upper and lower

medical or nursing monitoring is not body: apply brace or prostheses: groom

required more often than at 3-month self: wash perineal care) dependent mainly

intervals on upper limb function

2. Medical or nursing monitoring is needed 1. Independent in self-care without impairment

more often than at 3-month intervals but of upper limbs

not each week 2. Independent in self-care with some

3. Medical problems are sufficiently unstable impairment of upper limbs

ire 1 iv edi or i . .. .
as to require intensive medical nursing 3. Dependent on assistance or supervision in

attention at least weekly self care with or without impairment of

4. Medical problems require intensive medical upper limbs.
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4. Dependent totally in self~care with marked

impairment of upper limbs.

Lower limb functions: mobility(transfer
from chair, toilet, tub or shower: walk:
climb stairs® utilize wheelchair) dependent
mainly on lower limb function.

. Independent in mobility without impairment
of lower limbs.

. Independent in mobility with some impair
ment in lower limbs, such as needing amb
ulatory aids, a brace, or prosthesis: or else
fully indef)endent in a wheelchair without
significant architectural or environmental b
arriers.

. Dependent on assistance or supervision in
mobility with or without impairment of
lower limbs: partly dependent in a
wheelchair(or there are significant
architectural or environmental barriers)

. Dependent totally in mobility with marked
impairment of lower limbs.

. Sensory  components relation to
communications (speech and hearing) aﬁd
vision:

. Independent in communication and vision
without impairment

. Independent in communication and vision

60

. Situational

with some impairment, such as mild
dysarthria, mild aphasia, or need for
eyeglasses, hearing aid, or regular eye

medication.

. Dependent on assistance, and interpreter,

or supervision in communication or vision.
Dependent totally in communication or

vision.

. Excretory functions(bladder and bowel)

. Complete voluntary control of bladder and

bower sphincters.

. Control of sphincters allowing normal social

activities despite urgency or need for
catheter, appliance, suppositories, etc.: able

to care for needs without assistance.

. Dependent on assistance in sphincter

management of bladder or bower sphincters.

. Frequent  wetting or soiling from

incontinence of bladder or bowel sphincters.
factors:  intellectual and
emotional adaptability, support from family
unit, financial ability and social interaction
Able to fulfill usual roles and perform
customary tasks.

Must make some modification in usual
roles and performance of customary

tasks.
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3. Dependent on assistance supervision, or
encouragement from a public or private
agency as a result of any of the above
considerations

4. Dependent on long-term institutional care

chronic hospitalization or

(for example,

nursion home), excluding time-limited

hospital specific evaluation, treatment, or

active rehabilitation

PULSES total: best score is 6, worst 24.
Note This adapted version of PULSES
differs from the original in the following
ways: (1) by relating levels 1 and 2 to

function without assistance from another

person and 3 and 4 function with assistance

from another person: (2) by relating section U

to self-care activities, as well as to upper

limb function: (3) by relation section L to
mobility activities, as well as to lower limb
function: (4) by relating the second S section
to intellectual and emotional adaptability,
support from the family unit, financial ability,
social interaction, and type of supportive
environment: and (5) by sux;nming the scores

to yield a global score.

Modified from Granger CV, Et al: Stoke

6:34, 1975, From Moskowitz.E.and Mecann,
CB.]J.Chron Dis 5.342.1957.

6. Motor Assessment Scale

Criteria for Scoring of Motor

Assessment Scale

1. Supine to Side Lying onto Intact Side

1) Pulls himself into side lying. (Starting
position must be supine lying,not knees
flexed. Patients pulls himself into side
lying with intact arm, moves affected leg
with intact leg.)

2) Moves leg across actively and the lower
half of the body follows (Starting position
as above. arm is left Behind.)

3) Arm is lifted across body with other arrn;
Leg is moved actively and body follows
in a block.(Starting position as above)

4) Moves arm across body actively and the
rest of the body follows in a block.
(Starting position as above.)

5) Moves arm and leg and rolls to side but
over balances. (Starting position as above.
Shoulder protracts and arm flexes

forward.)

(Starting

6) Rolls to side in 3 seconds.

position as above. Must not use hands.)
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2. Supine to Sitting over Side of Bed

1)

2)

3)

5)

Side lying,lifts head sideways but cannot
sit up. (Patient assisted to side lying.)
Side lying to sitting over side of bed.
(Therapist assists patients with movement.
Patient controls head position throughout.)
Sidelying to sitting over side of bed.
(Therapist gives stand~by help by assisting
legs side of bed.)

Side lying to sitting over side of bed.
(With no stand-by help.)

Supine to sitting over side of bed. (With

- no stand-by help.)

Supine to sitting over side of bed within 10

seconds. (With no stand-by help.)

3. Balanced Sitting.

1

2)

3)

4)

Sits only with support. (Therapist should
assist patient into sitting.)

Sits unsupported for 10 seconds. (Without
holding on, knees and feet together,feet
can be supported on floor.)

Sits unsupported with weight well forward
and evenly distributed. (Weighted should be
well forward at the hips, head and thoracic
weighted evenly

spine exetended,

distributed on both sides.)
Sits unsupported,turns head and trunk to

look behind. (Feet supported and together
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5)

6)

on floor. Do not allow legs to abduct or
feet to move. Have hands resting on
thighs, do not allow hands to move onto
plinth.)

Sits unsupported, reaches forward to touch
floor,and returns to starting position. (Feet
supported on floor. Do not allow patient to
hold on. Do not allow legs and feet to move,
support affected arm if necessary. Hand
must touch floor at least 10 cml[4 in] in
front of feet.)

Sits on stool unsupported, reaches sideways
to touch floor, and returns to starting
position. (Feet supported on floor. Do dot
allow patient to hold on. Do not allow legs
and feet to move, support affected arm if

necessary. Patient must reach sideways not

forward.)

4. Sitting to Standing

1) Gets to standing with help from therapist.

2)

(Any method.)
Gets to standing with stand-by help.
(Weight unevenly distributed,uses hands

for support.)

3) Gets to standing. (Do not allow uneven

weight distribution or help from hands.)

4) Gets to standing and stands for 5 seconds

with hips and knees extended. (Do not
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allow uneven weight distribution.)

5) Sitting to standing to sitting with no

stand-by help. (Do not allow uneven weight

distribution. Full extension hips and knees.)

6) Sitting to standing to sitting with no

extension.)

2) Lying, hold extended arm in elevation for

2 seconds. (Physical therapist should place
arm in position and pationt must maintain

position with some exetermnal rotation.

stand-by help 3 times in 10 seconds. (Do Elbow must be held within 20 degrees of

not allow uneven weight distribution.) full exetention.)

3) Flextion and exetention of elbow to take

5. Walking palm to forehead with arm as in 2
1) Stands on affected leg and steps forward (Therapist may assist supination of
with other leg. (Weigh-bearing hip must be forearm.)

extended. Therapist may give stand-by =~ 4) Sitting, hold exetended arm in foreward
help.) flextion at 90 degrees to body for 2
2) Walks with stand-by help from one person. seconds. (Therapist places arm in position
3) Walks 3m(10 ft) alone or uses any aid but and patient must maintain position with

no stand-by help. some exeternal rotation and elbow

4) Walks 5m(16 ft) with no aid in 15 seconds. exetention. Do not allow excess shoulder
5) Walks 10m(33 ft) with no aid, turns around, elevation.)
picks up small sandbag from floor, and 5) Sitting, Patient lifts arm to above position,
walks back in 25seconds. (May use either holds it there for 10 seconds and then
hand.) lowers it. (Patient must maintain position
6) Walks up and down 4 steps with or with some exeternal rotation.Do not allow
without an aid but without holding onto pronation.)
the rail 3 times in 35 seconds. 6) Standing, hand against wall. Maintain arm
position while turning body toward wall
6. Upper-Arm Function (have arm abducted to 90 degrees with
1) Lying, protract shoulder girdle with arm palm flat against the wall.)
in elevation. (Therapist places arm in

position and supports it with elbow in 7. Hand Movements.
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2)

3)

4)

5)
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Sitting, exetension of wrist. (Therapist
should have patient sitting at a table
with forearm resting table.

on the

Therapist places cylindrical object in
palm of patient’s hand. Patient is asked
to lift object off the table by exetending
the wrist. Do not allow elbow -flexion.)
Sitting, radial deviation of wrist. (Therapist
should place forearm in midpronation-
supination, redting on ulnar side thumb in
line with forearm and wrist in exetension,
fingers around a cylindrical object. Patient
is asked to lift hand off table. Do not allow
elbow flexion or pronation.)

Sitting, elbow into side, pronation and
supination. (Elbow unsupported and at a
right angle. Three-quarter range is
acceptable.)

Reach forward, pick up large ball of
14~cm(5-in)diameter with both hands and
put it down. (Balldhould be on table so
far in front of patient that he has to
exetend arms fully to reach it. Shoulders
must be protracted, elbows exetended,
wrist neutral or exetended.Palms should
be kept in contact with the ball.)

Pick up a polystyrene cup from table and
put in on table across other side of body.

(Do not allow alteration in shape of cup.)
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6) Continuous oppositionn of thumb and each

finger more than 14 times in 10 seconds.
(Each finger in turmn taps the thumb,
starting with index finger. Do not allow
thumb to slide from one finger to the

other, or to go backwards.)

8. Advanced Hand Activities

1)

2)

3)

4)

"be at arm’s

Picking up the top of a pen and putting it

down again. (Patient stretches arm
forward, picks up pen top, releases it on
table close to body.)

Picking up a jellybean from a cup and
placing it in another cup. (Teacup
contains eight jellybeans. Both cups must
length. Left hand takes
jellybean from cups on right and releases
it in cup on left.)

Drawing horizontal lines to stop at a
vertical line 10 times in 20 seconds. (At
least five lines must touch and stop at the
vertical line.)

Holding a pencil,making rapid consecutive
dots on a sheet of paper. (Patient must
do at least 2 dots a second for five
seconds. Patient picks pencil up and
posifion it without assistance. Patient
must hold pen as for writing. Patinet

must make adot not a stroke.)



-The Journal of Korean Oriental Medical Society : Vol 17. 1. 1996-

5) Taking a dessert spoon of liquid to the

mouth. (Do not allow head to lower

towards spoon. Do not allow liquid to
spill.)

6) Holding a comb and combing hair at back
of head.

9. General Tonus

1) Flaccid, limp, resistance when body parts
are handled.

2) Some response felt as body parts are
moved.

3) Variable, sometimes flaccid, sometimes
good tone, sometimes hypertonic.

4) Consistantly normal response.

5) Hypertonic 50 percent of the time.

6) Hylertonic at all times.

Motor Assessment Scale
Movement Scoring Sheet

Adm| 1wk | 2wk | 4wk

Item
Supine to Side lying
1 . .
onto intact Side
9 Supine to  Sitting

over Side of Bed

Balanced Sitting

Sitting to Standing

Upper-Arm Function

3
4
5| Walking
6
7

Hand movement

Advanced Hand
Activities

9| General Tonus

TOTAL

Each item is scored on seven-point scale from 0
to 6
Best score is 54. Worst score is 0

7. Canadian Neurologic Scale(CNS)

1. Criteria for Scoring of Canadian
Neurologic Scale

Level of Consciousness

— Alert: Normal consciousness

— Drowsy: Patient when stimulated verbally
remains awake and alert for a short period
of time but tends to doze even when
examined.

— Stuporous: Patient responds to loud verbal
stimuli and/or strong touch; may vocalize
but does not become alert or completely
wake up.

— Comatose: Patient responds to deep pain(i.e.
sternum pressure)

* If pétient alert or drowsy monitor progress
with Section A.

* If patient stuporous or comatose monitor

progress with Section B.
Section A

1. Mentation
1) Orientation

— Oriented: Patient is oriented to both

A5
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place(i.e. city or hospital) and to time(.e. — In this section pay special atention not
patient must give at least correct month only to answer but also to word
and year). If early in month(ie. first 3 pronunciation(i.e. dysarthria or slurred
days) previous month is aceptable. speech).
Speech can be dysarthric (mispronounced (1) Ask patient to name each object. Make
or slurred) but intelligible. sure patient sees objects.

— Disoriented or non applicable: If for any — If patient names only two or less of
reason patient cannot answer the the objects.
preceding questions on orientation (ie. patient is scored expressive defect in
dpes not know answer, gives wro-ng Speech Scale.
answer, answers only partially, cannot — If patient names correctly 3 objects,
express himself either by lack of words proceed to #2 below.

or unintelligible speech or finally ignores (2) Ask the patient the following questions

questions). — What do you do with a pencil?
2) Speech (Language and Pronunciation): - What do you do with a key?
a) Receptive Language: — What do you do with a watch?
— Patient is asked: — If patient answers correctly 3 questions,
(1) Close your eyes. he/she is scored normal speech.
(ii) "Does a stone sink in water?” — If patient answers only two of less
(iii) Point to the ceiling. Repeat twice if questions he/she is scored expressiv-e
necessary. defect in Speech Scale.

— If patient obeys 3 commands continue to

be expressive language. _ Speech Scale

— If patient obeys only 2 or less commands,

) ) — Normal Speech @ Answers all commands
score receptive defect in Speech Scale, . . . .
and questions in speech section, patient

and then proceed directly to motor can have slurred speech (dysarthria) but

function testing. still intelligible.

b) Expressive Language: — Expressive Defect : Patient obeys

— Objects needed: pencil, key, watch. command in receptive language section

but makes one or more errors in

ARA
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section on expressive language and/or
mispronunciation (slurred
speech), with speech totally or partially
non intelligible (severe dysarthria)

of words

— Receptive Defect : Patient obeys only
two or less commands in section on

receptive language.

IO. Motor Function

* When evaluating strength and range of
motion in limbs always submit both limbs
to same testing (i.e. apply same resistance
at same position bilaterally).

Section A; — This section to be used if
patient  does not  have
comprehension problems (ie.
normal speechi or expressive
defect only).

1) Face:

— Test: Ask patient to show teeth or gums.

— Grading of deficit

— No weakness Symmetrical grin, no
asymmetry in smile.

— Weakness Facial asymmetry. One

corner of mouth lower than other,

either at rest or while showing teeth.

2) Upper Limb (Proximal):

* Patient should be tested in sitting position

if possible.

— Test: Abduction arms (to 90° ).

* If patient lying in bed.

— Test: Elevate arms to approximately 45°
to 90° A

— Strength in both arms tested simultaneously.

Resistance applied at midpoint between

shoulder and elbow at all times.

3) Upper Limb (Distal):

* Patient tested in sitting or lying position
arms elevated.

— Test: Patient asked to make fists and to
extend wrists.

* Compare range of movement in both
wrists simultaneously.

— If full range of extension in both wrists
proceed to test strength by applying
resistance separately to both fists while
stabilizing patient’s arm firmly.

4) Lower Limb:

* Patient lying in bed for testing should
always be

scored according to worst

deficit either a) or b).

— Test: (a) Hip flexion. Ask patient to flex
thighs toward trunk with knees flexed at
90° . Movement in both thighs tested
separately.

(b) Dorsiflexion foot. Ask patient to

point toes and foot upwards.

Compare both feet simultaneously

(i.e. complete or partial movement).

* In both a) and b)

apply resistance
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alternately to each thigh and foot after
the full movement has been completed to

test strength.

— Gradation of Motor Deficit

— No weakness: No detectable weakness.

— Mild weakness: Normal range of motion

against gravity, but succumbs to
resistance by observer either partially or
totally.

— Significant weakness: cannot completely

overcome gravity in range of motion
(i.e. partial movement).

— Total weakness: Absence of motion in
movement tested of only contraction of
muscles without actual movement of
limb.

Section Az — This section to be used for
patients with comprehension
problems (i.e. receptive defect
in Speech Scale).

* Motor function in this section can be

monitored in one of two ways:!

a) The abilith of the patient to maintain a

fixed posture in upper or lower limbs for

a few seconds (3-5 seconds). The

observer will alternately place the limbs

in the desired position.

(1) Upper limbs: Place arms outstretched

68

at 90° in front of patient.
(2) Lower limbs: Flexion of thighs with
knees flexed at 90° .
(3) Facial Power: Have patient mimic your
own grin.
If patient does not cooperate then one
proceeds to:
b) Comparison of motor response to a
noxious stimuli(i.e. pressure on nailbed
of fingers of toes alternately with a
pencil). Facial response (grimacing) to
pain is tested by applying pressure on
sternum.
(1) Face (grimacing):
— Symmetrical
— Asymmetrical (note side)
(2) Upper Limbs:
— Equal motor response: Patient can
.maintain the fixed posture equally in
both upper limbs for a rew seconds

or withdraws equally on both sides to

pain.
— Unequal motor response: Patient
cannot maintain equally on both

sides the fixed posture, weakness is
noted on one side or there is an
Note

unequal withdrawal to pain.

side where withdrawal not as brisk.
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(3) Lower Limbs:

— Equal motor response: Patient can

Section B
Use Glascow’s Coma Scale

maintain the fixed posture equally in E : 4 spontaneous )
‘ 3 open eye to voice
both lower limbs for a rew seconds 2 open eye to pain
1 no
or withdraws equally on both sides to V : 5 oriented
pain. 4 confused
3 inappropriate
— Unequal motor response: Patient cannot 2 incomprehensible
maintain equally ‘on both sides the . 1 no
_ M : 6 obey
fexed posture, weakness is noted on 5 localized to pain
. ) 4 withdrawl
one side or there is an unequal 3 abn flexor
withdrawal to pain. Note side where ? abn extensor
no
withdrawal not as brisk.
STROKE ASSESSMENT SYSTEM(S.A.S.)
Observation Record
Section A-Patient Alert Or Drowsy
Table
Date
Time
M LEVEL CONSCIOUSNESS : Alert(3)
E Drowsy(1.5)
X ORIENTATION : Oriented(1)
A Disoriented or Non Applicable(0)
T
I SPEECH , Noraml(1)
g Expressive Deficit(.5)
Receptive Deficit(0)

MOTOR FUNCTIONS:

WEAKNESS
FACE : None(.5)
Present(0)
o | ARM : PROXIMAL None(1.5)
S Mild(1)
E € Significant(.5)

(6]

Clup Total(0)

g0
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TP E
| |n r| ARM : DISTAL None(1.5)
E E Mild(1)
(0] C g
N H C Significant(.5)
BT Total(0)
N
s
A : LEG : None(1.5)
0 Mild(1)
N Significant(.5)
Total(0)
S c MOTOR RESPONSE
E 1(\)4 p| FACE : Symmetrical(.5)
C g 'I:; Asymmetrical(0)
T E
I |H ¢ ARMS : Equal(1.5)
oK’ Unequal(0)
NS nequa
5 LEGS : Equal(1.5)
A2 N
Unequal(0)
8 NIH Stroke Scale 2. Level of consciousness questions(the

patient is asked the month and his or her

1. Criteria for Scoring of NIH Stroke age; only the initial answer is graded)

Scale 0 : (answers both correctly)

1 : (answers one correctly)

. 2 : (answers both incorrectly or unable to
. Level of consciousness _

0 : (alert, keenly responsive) speak)

1 : (drowsy, but arouable by minor stimulation

3. Extraocular movements
to obey, answer, or respond)

2 © (requires repeated stimulation to attend, or 0 : (normaD)

lethargic or obtunded requiring strong or 1+ (partial gaze palsy; score is given when

painful stimulation to make movements gaze is abnormal in one or both eyes,

[not stereotyped]) but where forced deviation or total gaze

3 : (responds only with reflex motor or paresis is not present)

autonomic effects, or totally unrespon- 2 : (forced dev1at10n_or total gaze paresis not

. . overcome 1 it ver
sive, flaccid, reflexless) by the oculocephalic maneuver)
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1:
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Visual fields (test for hemianopia using
moving fingers on confrontation with both
of patient’s eyes open; double simultaneous
stimulation is also performed; use visual
threat where level of consciousness or
comprehension limit testing, but score 1

only if clear-cut asymmetry is found;

complete hemianopialscore of 2] is recorded
for dense loss extending to within 5 to 10
degrees of fixation)

. (no visual loss)

(partial hemianopia)

: (complete hemianopia)

Facial Palsy
(normal)
(minor)

: (partial)

: (complete)

Motor arm (patient is examined with arms
outstretched at 90 degrees if sitting, or at 45
degrees if supine; request full effort for 10s
; If consciousness or comprehension are
abnormal, cue the patient by actively lifting
his or her arms into position as request for
effort is orally given; only the weaker limb

is graded)

0
1

2

0
1
2

: (limb holds for 90 degrees for full 10s)

: (limb holds 90-degree position but drifts
before full 10s)

: (limb cannot hold 90-degree position for
full 10s)

: (limb falls, no effort aganist gravity)

. Motor leg(while supine, patient is asked

to maintain weaker leg at 30 degrees for
5s; if consciousness or comprehension are
abnormal, cue the patient by actively

lifting the leg into position as the request

for effort is orally given)

¢ (leg holds 30-degree position for 5s period)

: (leg falls to intermediate position by the
end of the 5s period)

: (leg falls to bed by 5s, but there is some
effort against gravity)
(leg falls to bed immediately with no

effort against gravity)

Limb ataxia (finger-to-nose and heel-
to-shin tests are performed; ataxia is scored
only if «clearly out of proportion to
weakness; limb ataxia would be "absent” in
the hemiplegic, not untestable)

. (absent)

: (ataxia is present in one limb)

. (ataxia is present in two limbs)
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. Sensory (test with pin; when consciousness

or comprehension are abnormal, score

sensory normal unless deficit is clearly

recognizedleg, . by clear-cut grimace

asymmetry, withdrawal asymmetry]; only

hemisensory losses are counted as abnormal)

: (normal, no sensation loss)

© (mild to moderate; patient feels pinprick
is less sharp or is dull on the affected
side; or there is a los of superficial pain
with pinprick but patient is aware of
being touched) .

: (severe—to-total sensation loss; the patient

is not aware of being touched)

Neglect
 (no neglect)
 (visual, tactile, or auditory hemi-

inattention)

. (profound hemi-inattention to more than

one modality)

Dysarthria

. (normal)

: (mild to moderate; patient slurs at leasted
some words, and at worst, can be
understood with some difficulty)

(patient’s speech is so slurred as to be

unintelligible[in absence of, or out of

72

proportion to, any dysphasia)

12. Language (the patient is asked to name

the items on the naming sheet and is
then asked to read from the reading

sheet[see  "Subjects and  Methods”

section]; comprehension is judged from
responses to all of the commands in the
preceding general neurologic examination)

¢ (normal)

> (mild to moderate, as follows; naming
errors, word-finding errors, paraphsia,
and/or impairment of comprehension or
expression disability)

. (severe; fully developed Broca's or

Wernicke's aphsialor variant])

: (mute or global aphasia)

* From Biller et al, as adapted from Adams

et al. Each item may also be coded as
“Untestable.” In addition, “Impression From

Previous Examination” and "Impression

From Baseline” are coded as "same”,

"better”, or "worse”. These assessments
were not addressed in the present study.
NIH indicates National Institute of Health.

Bethesda, Md.
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Table - NIH Stroke Scale *

Test Scale

Level of consciousness 0 112]3
Level of consciousnes questions 0] 1]2
Level of consciousness commands | 0 1|2
Extraocular movements 0 1|2
Visual fields 0 112
Facial Palsy 0 11273
Motor arm 0 11213
Motor leg 0 1 213
Limb ataxia 0 112
Sensory 0 112
Neglect 0 1 2
Dysarthria 0 1 2
Language 0 1123
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