and variable nature of the movement tlisor-

0 ildren with cerebral palsy, we believe that consensus
gers in chil corse group of experts is an essential step in the
. d“:;fag\-ujid classification system and subsequent
develop tem in clinieal practice and research. The results
se of the &Y | group provess and Delphi survey consensus
of the nnmr;:dgwideﬂﬁ' of the validity of the content of the
[u];}" Function {assification System. The internation-
pxperts were unanimous in their agreement that

pssion
E;i“;he complex

ross N
algroup of
(hereis® nee
ral palsy thatis b
tional limitation. ' _ Aty sy

e differences of opinion regarcling the deseription foreach
E-ml the distinction between each level. and the age of ehil-
,ﬁ-e];n'hﬁ eowd be classificd reliably consensus agroement was
achieved for all 20 statements after two rounds of the Delphi

d foraclassification system for childdren with cere-
ased on the construet ofdisability and fune-
Although the experts initially expresed

JUrvey.

The overall level of chanee-correeted agreement (k=175
gupports the interrater reliability of't |_1:~ classification sestem
when uged to classify the gross motor funetion of children 2 e
12yearsofage. Ourgoal was to develop a classitivation system
thatis quick and easy to use. Therefore. to examine reliability
the therapists received no special. training and were not
required to perform any assessment procedures, Rather, each
ehild’s gross motor funetion was inclependently classificd by
two therapists who were familiar with the chilifs curvent

Table IIT: Chance-corrected interrater agreement («) for
each level of classification, by age of patients
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Pz the proportion of e fotal numdser of class feations made in ewch

motor abilities The results suggest that groes moter function
can be classified accurately by occupational therapists and
physical therapists who have knowledge of a childs current
motor abilities.

Written comments by therapists who participated in the
reliability phase of the study suggest that interrater reliability
would have been higher had the therapists received formal ori-
entation or training in the nse of the classification system.
Many of the questions that were raised conld easily have been
addressed in a single training session. These include concerns
about elassifying a child’s motor function at a particular level
if either guality of movement was poor or the therapist
believed the child's function would eventually be classified at a
higherlevel. Although the written instructionsstate that gross
motor funetion should be classified hased on the ehild’s usual
performance in home, school, and community settings, some
therapists expressed uncertainly about whether to classify on
the basis of what the child ean do at their best versus what the
child ordinarily does. One therapist provided a written
deseription of a child’s motor abilities that elearly represented
Level V yet classified the child’s motor function as Level IV,
Comments by other therapists also suggested that there was
some reluctance to classify a child in the most severe category.

We have attempted to address all these concerns in the
Introduction and User Instructions guide that is distributed
with the Classification System, Nevertheless, to avoid errors
attributable to incorrect interpretation of the guidelines, we
recommend that users establish interrater reliability before
using the classification system for research. We also recom-
mend that professionals who work together classify the gross
motor funetion of several children from their caseloads inde-
pendently and discuss the results before using the classifica-
tion system in clinieal practice.

Although the consensus of the experts was that the classifi-
cation system can be used to classify accurately the gross
motor function of children between 1 and 2 years of age, com-
ments made by some of the experts suggested that this may be
difficult. Interrater reliability, therefore, was examined sepa-
rately for children under the age of 2 years. The overall level of
chance-corrected agreement (k=0.53) supports the con-
tention that the distinetions among the five levels are not as

'l'alfle IV:Category association statistics for each level of elassification, by age of

patients
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pronounced for children under 2 years of age. Despite the
experts' concerns that the distinction between Levels T and 11
and between Levels IIT and IV would be difficult, the thera-
pists who participated in the reliability phase of the study had
the most disagreements between Levels IV and V Until the
reliability and validity of the classification system are exam-
ined further, cantion should be exercised when classifying the
gross motor function of children under 2 years of age.

Level I represents the continuum of children with neuro-
motor impairments whose functional limitations are less than
what is often associated with cerebral palsy, and children who
have traditionally been diagnosed as having ‘minimal brain
dysfunction’ or ‘cerebral palsy of minimal severity’. The con-
struct for Level I is consistent with the findings of Coolman
and associates (1985), who reported that some children born
preterm demonstrate a pattern of persistent neuromotor
abnormalities that are not as severe as those assoviated with
cerebral palay. We anticipated that the distinetion between
Levels [ and ITwould be the most difficult when classifying the
motor funetion of children under 2 years of age, as differences
in mobility are not pronounced. For the therapists who
participated in the veliability phase of the study, however, dis-
agreements between Levels T and IT were more frequent when
classifying the motor function of children 2 to 12 years of age.
This suggests that the therapists had difficulty deciding
whether a ehild had functional limitations in the ability to
walk outdoors and elimb stairs and whether a child can per-
form gross motor ekills such ag ranning and jumping,

The therapists and pediatricians who participated in the
nominal group process and Delphi survey consensus methods
indicated that a classification system for children with cere-
bral palsy has applications for clinieal practice, research,
teaching, and administration. Participants in the nominal
group process suggested that a classification system would
help professionals to present information on a child'’s current
functional abilities and assist families and professionals in
planning for a child’s needs, ineluding the recommended use of
assistive technology. Participants also indicated that a classifi-
eation system would be helpful in considering whether a child
would benefit from specific treatments, including surgical
interventions, and in providing consisteney in terminology in
the dissemination of the results of treatment cutcome
research, Recommended administrative applications of a clas-
sification system included the ability to distribute the case-
loads and to determine the resources needed for particular
caseloads.

An interesting philosophical issue has been raised eoncerm-
ing the use of numerical designations for the five levels of the
classification system, rather than verbal descriptors such as
‘mild’, ‘moderate’, and ‘severe”. We concluded that on balance
the use of numbers to distinguish levels carried less implied
value than for example the terms just mentioned. We assume
that elinicians counseling parents about a child’s functional
classification, in thiz or any other system, will always spend
time interpreting the meaning of each level, whether it be a
number or & deseriptive term. Furthermore, it might be
argued that words like'severe’ potentially earry far more emo-
tional impact than a numerical designation, offered with an
explanation of the prognostic and clinical implications for
that child.

Further research is aimed at examining the validity and
applications of the Gross Motor Function Classification
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System. The system is being used as the major stratification
variable in a prospective longitudinal study of the develop.
ment of gross motor funetion in children with cerebral palsy,
designed to ereate motor growth eurves of the motor progress
of u randomly seleeted cohort of ehildren across Ontario, We
are also undertaking a masked retrospective ehant review of
adolesvents with cerchral palsy followed prospectively from
infaney, to assess how well children track in the same clasyifica.
tion level, and at what age their elassification is predietive of
motor function status at age 12, Work i under way to assess
the validity of a brief structured interview with a parent,
using algarithms that appese on pilot testing to have utility as
asimple means of classifying children gross motor funetion,
If the system proves as useful as we believe it to be, eliniciang
may for the first time have objective data to address the two
major questions asked by every pavent aof a ohild with cerebral
palsyv: How bad is it? and "What is the outiook for my
child?
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Appendix B:
RO MOTOR FUSCTION CLASSIFICATION SYSTEM
Jutroduction and Uses Tuatietions
The Gross Motor Functien { Tassitivation Svstem for Cerebral
Palsy is based on self-initiated movement with particular
emphasis on sitting (truncal conted) and walking. When
deﬁninggna.ﬁIE‘\"&'H‘|HHHi|’il'ﬂti!lllH_\'F"‘IH.lillll']ll'ill A eriteri-
on was that the distinetions in moter funetion Boetween levels
must be clinically meaningful, Distinetions between bevels of
motor function are based on functional limitations=, the need
for assistive technology including mobility deviees: (such as
walkers, erutehes. and canes) and wheeled mobility, amed toa
much lesser extent quality of movement. Level Dineludes chil-
dren with nearomaotor impairments whoeee fumetional limita-
tions are less than what i= tvpivally associated with cereleal
pnhy and children who have teaditionally been dingneosed as
having minimal Brain dysfunction o verchral palsy of mini-
malseverity " The distinetions letween Levels Dand 11 there
fore, are not as pronouncsd as the distinetions between the
ather Levels. particularly forinfionts less than 2 vears ol age,
The focus iz on determining what level hest sepresents the
child’s present abilities and limitations in motor funetion.
Emphasis is on the child s usual peformanes in home, sehool,
and community setting=, 1 is therofore inportant to classify
on ordinary performance (not best capueite), amd nat to
inelude judgements abiont prognosis. Remoensler the puese

is to classify a chiled's present grss motor fnction. not to
iwdge quality of movement or patential forimprovenent?

The descriptionsof the 3 levels are broad aolare not intend-
e todescribe the function of individuad ehilidwen, Fowr e ampale
aninfant with hemiplesia whe iz upable to crawd on hands and
knees but atherwise fits e deseription of Level T, wauld Le
elassified in Level 1The seale s ovdinal with nointent that the
distanee between levels be considened eyual ar that ehileden
with eevelival palsy are eoually dizteibuted nmong the 5 levels
A summary af the distinetions between eaeh pair of evels is
Provided to assist in determining the level that most elosely
resembles o ehilds et wrrvis mstor finetion,
) Thetitle for cach level veprrese it the highest level of mobhil .
ity that a ehild will aehicve hetween G-12 vears o age. We ree-
ognize that vlassifivation of motor fanction ix dependent on
age, especially during infaney and carly childhond, For each
level thevefore. sepsrte dleseriptions are provided foe
dren in severn| age bands The fanetional abilities and lmita-

tions for each age interval are intended to serve as guidelines,
are not comprehensive, and are not norms, Children below age
2should be considered at their correct age.

An effort has been made to emphasize children’s function
rather than their limitations. Thus as a general principle, the
gross motor function of children who are able to perform the
functions deseribed in any partieular level will probably be
classifiee at or above that level; in contrast, the gross motor
function of children who cannot perform the functions of a
particular level will likely ba classified below that level,

Grozs Motor Function Classification System

LEVEL I -~ Walks without restrictions; limitations in more
advanced gross motor skills.

Before 2nd birthday: Infants move in and out of sitting and
floor sit with both hands free to manipulate objects, Infants
erawl on hands and knees, pull to stand and take steps holding
onto furniture. Infants walk between 18 months and 2 vears of
agewithout the need forany assistive mobility deviee.

From age 2 to 4th birthday: Children Aoor sit with both hands
free to manipulate objects. Movements in and out of floor sit-
ting and standing are performed without adult assistance.
Children walk as the preferred method of mobility without the
need for any assistive mobility device.

From age 4to 6th birthday: Children get into and out of, and
sit in, & chair without the need for hand support. Children
move from the floor and from chairsitting to standing without
the need for objects for support. Children walk indoors and
outdoors, and climb stairs. Emerging ability to runand jump.
From age 6 to 12: Children walk indoors and entdoors, and
climb stairs without limitations. Children perform gross
maoter skills including running and jumping but speed, bal-
anece, and coordination are reduced,

LEVEL 11 - Walks without assistive devices; limitations
walking outdoors and in the community.

Before 2nd birthday: Infants muintain floor sitting but may
need to use their hands for support to maintain balance,
Infants creep on their stomach or erawl on hands and knees,
Infants may pull to stand and tale steps holding onto furni-
ture.

From age 2 to 4th birthday: Children floor sit hut may have dif-
ficulty with balance when both hands are free to manipulate
objects. Movements in and out of sitting are performed with.
outadult assistance. Children pull to stand on a stable surface.
Children erawl on hands and knees with a reciprocal pattern,
eruise holding onte forniture and walk using an assistive
mobility device as preferred methods of maobility.

From age 4 to 6th birthday: Children sit in a chair with both
hands free to manipulate objects. Children move from the floor
to standing and from chair sitting to standing but often
require a stable surface to push or pull up on with their arms,
Children walk without the need for any assistive mobility
device indoors and for short distances on level surfaces out-
doors, Children climb stairs holding onto a railing but are
unable to run or jump.

From age 6 to 12: Children walk indoors and cutdoors, and
elimb stairs holding onto a railing but experience limitations
walking on uneven surfaces and inclines, and walking in
erowds or confined spaces, Children have at best only minimal
ability to perform gross motor skills such as running and

Jumping.
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Distinctions befween Levels T and [T:

Compared with children in Level I, children in Level [T have [im-
ilalions i the ease of performing movement transitions; walk-
ing outdoors and in the communily: the need for assiztive
mability devices when beginning to walk; quality of movemend;
and the ability to perform gross motor skills such as running
and jumping.

LEVEL III - Walks with assistive mobility devices; limita-
tions walking outdoors and in the community.

Before 2nd birthday: Infants maintain floor sitting when the
low back is supported. Infants roll and creep forward on their
stomachs.

From age 2 to 4th birthday: Children maintain floor sitting
often by “Wesitting' (sitting between flexed and internally
rotated hips and knees) and may require adult assistance to
assume gitting. Children ereep on their stomach or erawl on
hands and knees (often without reciprocal leg movements) as
their primary metheds of self-mobility. Children may pull to
stand on a stable surface and cruise short distances. Children
may walk short distances indoors using an assistive n'lﬁ'h-ili'[.:,:‘
device and adult assistance for steering and turning,

From age 4 to 6th birthday: Children sit on a regular chair but
may require pelvic or trunk support to maximize hand fune-
tion, Children mowve in and out of chair sitting using a stable
surface to push on or pull up with their arms, Children walls
with an assistive mebility device on level surfaces and elimb
stairs with assistance from an adult. Children frequently are
transported when travelling for long distances or outdoors on
uneven terrain.

From age 6 to 12: Children walk indoors or outdoors on a level
surface with an assistive mobility device. Children may ¢limb
stairs holding onto a reiling. Depending on upper limb fune-
tion, children propel a wheelchair manually or aretransported
when travelling for long distances or outdoors on uneven ter-
rain.

Distinctions between Levels I and 111:

Differences are seen in the degree of achievement of funclional
mobility. Children in Level 11T need assistive mobilily devices
and frequently orthoses to walk, whilé ehildren in Level IT do not
require assistive mobility devices after age 4.

LEVEL IV - Self-mobility with limitations; children are
transported oruse power mohilityoutdoors and in the eommu-
nity.

Before 2nd birthday: Infants have head eontrol but trunk sup-
port is required for floor sitting. Infants can roll to supine and
may roll to prone.

From age 2 to 4th birthday: Children floorsit when placed, but
are unable to maintain alignment and balanee without wse of
their hands for support. Children frequently require adaptive
equipment. for sitting and standing. Self-mobility for short
digtances (within a room) is achieved through rolling, creeping
on stomach, or erawling on hands and knees without recipro-
cal leg movement.

From age 4to 6th birthday: Children sit on a chair but need

adaptive seating for trunk control and to maximize hand func-

tion. Children move in and out of chair sitting with assistance
fram an adult or a stable surface to push or pull up on with
their arms. Children may at best walk short distances with a
walker and adult supervision but have difficulty turning and
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maintaining balance on uneven surfaces, Children are trapg.
portedd in the ecommunity Children may achieve HEIf—|nubi.[it}.
using a power wheelchair,

From age 6 to 12: Children may maintain levels of funetigy
achieved before age 6 or rely more on wheeled m.uhi_[i[y at
home, sehool, and in the community. Children may achigve
self-mobility using a power wheelehair,

Dislinctions Between Levels T awd TV

Differences fn silling alilily and mobility exisl, even allotwing
S extensive wse of assistive technology Children in Level 1] 5y
iredlepeard el heeee fnede penedend foor mobélity, and walk witk
avsistive mobility decices. Chilifren in Level IV function in sit-
B (el s ppeeted ) bt independend mobility is very lim-
ited. Children in Level [V e more likely to be transported oruse
potrer mobility.

LEVELY .—"\'ell'. mability iz severely imited even with the use
of amistive technolog:.

Before 2o birthday: Physical impairments limit voluntary
controlof movement. Infantsare unalde to maintain antigray-
ity head and teank pestures in prone and sitting. Infants
regjuire adult assistance ta roll

From age 2 to 12 Physical impairments restrict voluntary
control of movement and the ability to maintain antigravity
head and trunk postures. All areas of motor function are limit-
el Fonetional limitationsin nitt[ngnnd 5t8.l!(l'mg arenot fully
compensated for through the use of adaptive equipment and
ansistive technology, At Level ¥ children have no means of
incependent mobility and are transported, Some ehildren
achieve self-mobility using a power wheelehair with extensive
addaptations,

Bistinetions Hetween Levely IV and 1V

Chitdren in Level Viack independence even in basic anligravity
postural conlrol. Self mobility ix achieved only if the child can
Teern lrore to operale an elee frr'mh'y potvered wheelchair
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