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Ty address the need for a standardized system to classify the
gross motor funetion of children with cerebral palsy, the
anthors developed a five-level classification system analogous
to the staging and grading systems used in medicine.
Nominal group process and Delphi survey consensus methods
were used to examine content validity and revise the
classification system until consensus among 45 experts
(physical therapists, occupational therapists, and
developmental pediatricians with expertise in cerebral palsy)
was achieved. Interrater reliability (x) was 0.55 for children
less than 2 years of age and 0.75 for children 2 to 12 years of
age. The classification system has application for clinical
practice, research, teaching, and administration.
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Cerebral palsy’ refers to a group of disorders in the develop-
ment of posture and motor control, oeeurring as a result of o
non-progressive lesion of the developing eentral nervous sys.
tem { Bax 1964). This definition eneompasses a wide variety of
pathological and clinical entities that havein eommona devel.
opmental motor disorder that can vary inetiology, manifesta.
tions, severity, prognosis, and comorbidities. Despite the best
efforts of professionals from many diseiplines, a great deal
rermains unknown about the natural history of eerebral palsy,
It is recognized that motor outeome is roughly related to
‘soverity' but to date there has not been a generally accepted
stantdardized system of classification of severity of motor dis-
ability foruse in elinieal practice and research,

Methods of classification that have been proposed are
based on {u) pathophysiology or neurcanatomical location of
the lesion { Fay 1950, Perlstein 1952, Minear 1956}):(b) impair-
ments in musele tone, reflex activity, and voluntary eontrol of
movement {Fay 195t Perlatein 1952): (¢) parts of the h&dy
most involved (Balf and Ingram 1955, Minear 1956); (d)
ambulatory status | Badell-Ribera 1985, Yokochi et al. 1903),
or (e} degree of motor impairment (e.g, “mild’, ‘moderate’,
ssevere’ | Balfand Ingram 1855, Minear 1956, Yokoehi et al.
1983). These methods of ¢lassification rely heavily on elinical
judgment and are primari ly of value for diagnoesis. Their relia-
Lility and validity have not been investigated. Evans et al.
(1989) developed o recording form to collect data on impair-
ment and dizability in children with neuromotor dysfunetion
for use in a register on childheod impairment. The form
includes items to rate a childs head control, trunk control,
gait, and upper limb funetion but does not ineluce an overall
elassification of motor ability

We have adopted an alternative approach to classifieation,
based on the concepts of disability and funetional limitation.
The International Classification of Impairments, Disabilities,
and Handicaps (1CTDH) developed by the World Health
Organization (1980) defines disability as ‘the restriction or
lack of ability to perform an activity in the manner or within
the range considered normal fora human being. The concept
of functional limitation is included in the models of disable-
ment developed by Nagi (1965} and the National Center for
Medical Rehabilitation Research in the United States (1998).
Nagi defined functional limitation as a limitation in perfor-
mance at the level ofthe whole person’. We believe that claﬂﬂi_ﬁ-
cation of children with cerebral palsy on the basis of abilities
and limitations in gross motor function shoald enhance som-
munication among professionals and families with respect 0
{1} determining a child’s needs and making management dect-
sions, (2) the creation of databases deseribing the development
of children with cerebral palsy, and (3) comparing and general
izing the results of program evaluations and research into the
outcome of treatment. Furthermore if the elassification 87
tem is found to have predictive validity, early classification °f.ﬂ
child (e.g, at age 2 years) would help parents to antici pate their
child’s later motor funetion.

The purposes of this study were (1) to constrick & gross
motor function elassification system for children wil:!nwmb;or
palsy, analogous to the staging and grading systems “sed. |
tumours, (2) to examine content validity through nﬂTl_“:g
group process and Delphi SUT‘-‘E’_}’!‘:DIIRBIISusmthndsIn'I'Ol'ﬂ .
developmental therapists and pediatricians with e’f?"mﬁhc
eerebral palay, and (3) to determine lnLe|-ratermliab1I1_b}'° :
elassification system. We wanted a descriptive classt



ick and easgy to use, valid, and reliable,

hat would be qu
systenn’t
ﬂw;drm Motor Disability Classification System was devel-
The

. four phases. First the anthors drafted the system.
m ;: ses two and three, the validity of the content was
mmggit :sing nominal group process and Delphi survey
Ay s methods, and the elassification system was revised.,
Bm::ermﬁgb'.my was examined in phase four
MEXT OF THE CLASSIFICATION SVSTEL
fieation system was initially drafted using several
wmdsufinquiry.'l‘]wseinciudm! A TEVIEw I‘}fi".‘{iﬁ"illgt']nﬂaﬂiﬁ-
sition systems and research on development of children with
ﬁmbﬁmg}gg;ﬁaminaﬂﬂn of data from 275 childven to whom
thie. Grross Motor Function ME&‘&!.IIT. {GMFM) { Russell et al.
1980) was administered twice within 6 months: a q-viw of
Jevelopmental records and videotapes of children with cere-
bial palsy identificd by their current therapists as having
iild, moderate, or severe involvement: and extensive discus-
cigns by thestudy team.
Theinitial impetus tocreate a gross motor funetion elassifi-
cation system arose in part from the examination of ohserva-
fjans on gross motor !'un{-_tjon eollected by the authors in
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earlier studies of the development of the GMFM [ Russall et al,
1889} and the Gross Motor Performance Measure (GMPM)
{Boyce et al. 1995) (see also Scrutton and Rosenbaum 1996).
Many children were studied in the course of developing these
measures, including preschool-aged children withont delaysin
mator development {N=60), and children with mild {N=53),
moderate (N=00), or severe {N=63) eerebral palsy. Plots of
GMFM total scores against age produced curves that appear,
upon visual and statistical analysis, to differ importantly
depending on the degree of disability as deseribed by the sever-
ity level assigned to each child’s condition (Fig, 1), The original
designations of severity of cerebral palsy were made in an
unstandardized way by each child’s regular physical therapist.
Based on the apparent utility of a classification of gross motor
function for children with cerebral palsy, as illustrated by
these‘motor growth eurves’, we believed that a standardized
and reliable classification system could be created that would
have wide applicability.

The next step in drafting the classification system was to
examine individual scores for items that represent common
motor milestones, These were examined in each of the five
dimensions of the GMFM: lying and rolling; sitting; erawling
and kneeling; standing; and walking, running, and jumping.
There was wide variation and overlap between groups, partic-
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Figure 1: Plots of tolal seores on the Gross Motor Funetion Measwre ({GMFM) against age of children according to degree of motor

Wvolvement fehildren withon! motor delags (N=60) and children with mild (N=53 ). maderate (N=89] or severe (N=63 Jerebral palsy |.
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ularly in the scores of children classified as having moderate or
severe cerebral palsy After examining the GMFM data and
viewing the videotapes, we decided that a three-leve] classifi-
cation system did not adequately represent the variation in
gross motor development of children with cerebral palsy.

Eventually & five-level classification system was proposed
which in the authors opinion represented elinically meaning-
ful distinotions in motor function. In keeping with the World
Health Organization’s construet of disability, we focused the
classification system on self-initiated movement, with empha-
sis on function in sitting and walking. Distinctions between
levels foecused on functional limitations, the need for assistive
technology ineloding mobility devices (such as walkers,
erutehes, and canes), wheeled mobility, and to a lesser extent
quality of movement. The gystem is ordinal, with no intent
that the distance between levels be considered equal or that
children with cerebral palsy are equally distributed among the
five levels. The classification system was intended for use with
children 18 months to 6 years of age. In keeping with the goal
that the elassification system be quick and easy touse based on
reported or observed pross motor function rather than on
standardized testing, brief descriptions were provided for
each level as well as a summary of the distinctions between
each pair of levels. The descriptions were broad and were not
intended to assess in detail the development of individual chil-
dren but rather to determine which of the five levels most close-
ly resembles a child’s current gross motor function.

NOMIXAL GROUF PROCES:E
In phase two, content validity was examined using a modified
nominal group consensus method. Nominal group process
consists of a structured meeting of & knowledgeable target
group in which issuss are discussed among participants in an
attempt to reach a consensus Fink et al. 1984). The procedure
was modified, in that the first draft of the classification system
was developed by the authors without input from the target
group.The initial draft of the classification system and a ques-
tionnaire were sent to cceupational therapists and physical
therapists at three childrens treatment centres in southern
Ontario 3 weeks before the consensus meeting. Twenty-eight
therapists provided feedback on the content and on the
applicability of the classification system to children on their
caseload. Of the 28 participants, 14 were occupational thera-
pists and 14 were physical therapists, The therapists’ clinical
" experience ranged from 5 to 30 years, with a mean of 9.6,
Representatives from each of the three centres brought the
feedback from their centre and participated in the consensus
meeting, In total, 13 therapists and two developmental pedia-
tricians were voting participants in a half-day consensus exer-
cise. The emercise started with an open discussion by
participants of their general impressions of the classification
system and the process uged to acenmulate the feedback from
their centre. The group then proceeded to respond to 17 state-
ments. One member of the study team chaired the seasion, two,
served as discussants, and a fourth member served as
recorder/timer. The discussant introduced each preset state-
ment and then facilitated disenssion among the participants.
The statements addressed the applisability of the elassifica-
tionsystem, how the system should be administered, the num-
ber of levels, the content of each level, distinetions between
levels, and the ages of children who could be elassified. When
the time limit for discussion of each statement was reached,
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the Chair took a formal vete. The participants were asked to
approve or reject each statement. Foreach statement, the cop.
sensus target specified in advance was approval by at least 12
ofthe 15 participants,

BELIPHE SURVEY

The Delphi consensus method is an attempt to obtain expert
opinion in 2 systemativ manner through questionnaires, with
the nltimate goal of generating a group response (Fink et al,
1954). The survey is conducted over two or more rounds, After
each round. the panel of experts is informed of the results,
which are then uszed to construet the questionnaive for the next
round. The process ends when the group reaches a preset level
of agreement or when sufficient information has been
exchanged to achieve the goalsof the process,

I selecting a panel we considered the recommendations of
Fink et al. (1984], wha stated that consensus participants
shouldl have content expertise, be representative of their pro-
fessions, and have the ability to implement findings. In addi-
tion, we selected participants who we thought would provide
insight ful and ervitical input and advice. Twenty-one physical
therapist= oceupational therapists, and developmental pedia-
tricians from North America. Eurvope. and Australia were
asked to participate and 20 agreed {Appendis A). The partici-
pants were recognized leaders in the field of developmental dis-
ability with expertise in cerebral palsy. Xone of the persons
selected had partivipated in the nominal group consensus
meeting, The years of professional experience of the panel
members varied from G to 38 vears, with a mean of 20 years.

The questionnaire for round ene of the Delphi survey was
divided into three parts and included 38 statements. Many
statements were followed by an open-ended question to
encourage the experts to elaborate upon their responses. Part
A consisted of nine statements that addressed the need for and
the construct of the classification system. Part B consisted of
23 statements that aderessed the definition and description
for each of the five levels and the distinetions between levels.
The experts were asked to use the classification system to clas-
sify the motor function of children from their clinical practics.
Those who did use it completed Part O, which included a state-
ment on the ease of using the classification system alldi“"if"‘d
comments. Part D consisted of five statements addressing
potential uses of the elassification system. i

Each statement was rated usingamen-point-sule-_“"*:]""
rating of 1 indicating strong disagreement’, 4 ind_lﬂi‘ﬁg
‘indifference’, and 7 indicating ‘strong agreement’ with the
statement. DBefore mailing the questionmaires, consensis
agreement for each item was defined as 16 or mot2 t'f.tlhﬂ EE
experts rating the statement as 5 or higher Each IT'E“'J"H"I'“":I
was mailed the questionnaire for round one of t-h!-‘_]'-:*ﬁll_"h1 st
vey, the revised Giross Motor Function Classification Hystem.
an explanation of why the classification system was bel.?_
developed, and the work to date on development ofthe classil
cation system. ats.

The questionnaire for round two included 28 Sw.;:d in
The 23 statements from Part B of the questionnaire W i

; ressed thedefi
round one were repeatecd. These statements add distine:
nition and deseription foreach of the five levels and thed! o
tions between the levels. The remaining five ﬂﬂem‘nﬂ-
addressed how the classification system shoukd be adﬂ‘ld;ﬂ
tered and the ages of children who could be ,mural&tf_l'md in
fied. These were areas where consensus was 1ot achi
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::ﬁzl:;;lﬂlit}. was examined alter round two of the
Interrs ‘ was completed. and the final revisions were
Delphi s;‘::r.uﬂ fieation systemn. A convenience sampsle of five
r:m-m'&‘m‘:;r,rmtcmeut centres insoutherm Untario participated
!:J!Jtl::;':nd# Physical therapists and oceupational thevapists
in five centres were asked to eompile a list of children 12
at t'hem-age or younger with diagnosed ar suspevted corebral
h;-me children included o thelist were on aetive eascloads
within the past 6 months) and had been known to at least
two therapists forat least 3 mont hlﬂ.'l']'l-.‘ lists were divided into
o age strata: under 2 vears of age and 2 years or I!ldl.'l'.
geventy-seven children (37 in the vounger age group and Hin
theolder age group) were ranclomly selected from the lists pro-
vided by the therapists, with the spwiﬁ--a_tiun that no pair of
therapistswould elassily more than five children.

Each child’s level of gross motor function was elassified
independently by two therapists who were familiar with the
child, Twenty-six physical therapists and 23 secupational
therapists participated. The therapists’ vears of expericnes
varied from 3 months to 31 years {mean T2 vears). The thera-
pists relied on their knowledge of the childs motor abilities to
classify the child's level of gross motor Funetion and were not
mq-uimd_ to observe or assess each child Onee the therapists
had familiarized themselves with the classifieation system.
the time r@quimd to classifv a child should not have exeeeded
10 minutes.

Interrater reliability was analveed separately for each age
group using the erude percentage of agreement and the kappa
(k) statistic, a measure of chanee-roreeted agreement. In
addition to the overall level of chanve-corrected agreement.
category-specific ¥ values woere devived to determine chanee-
corrected agreement an cach of the five levels of the classifica-
tion svatem. Category  associations  were evaluated by
computing the conditional probabilities that given that ane
randomly selected therapist chooses a particular level of fune-
tion, the secand therapist will choose each of the five levels of
fanction '

|._\:-THR-“

Results

XOMINAL GHOUP PROCKSS :
Consensus or approval of a statement by at least 12 of the 13
vating participants was reached for 12 ofthe 17 statements All
of the participants rejected two of the statements: The
classification system is sufficient to represent the variation in
motor dizability among children with cerebral palsy :and“The
syatem should foens on best ever performanee, Only 11 of the
15 voting participants approved the statement ™A child ean be
classified aceurately from a parent fearegiver report nsing a
structured interview” Only 10 approved the statement that 13
months should be the lower age limit for the dassifivation sys-
tem, and only fve approved the statement that 12 months
should be the lower age limit for the classifieation system,
Based on cliscussion among the participants of the st atements
where consensies was not achioved. the deseriptions for each
level of groses motor function and the distinetions between lev-

els of the classification system were modified. The consensus
that the classification system should reflect a child’s typical
performance in home, school, and community setiings, and
that age limits below 18 months and above § years should be
explored, were also implemented. The age range of children
with cerebral palsy who could be classified was expanded to
include 12 months to 12 years.

DELPHI SURVEY

For round one of the survey, consensus among the 20 experts
was achieved for 26 of the 38 statements. All of the experts
agread that there is a need for a classification system for chil-
dren with cerebral palsy that is based on the construct of dis-
ability and functional limitation. The statements for which
consensus agreement of 80% or greater was not achieved are
listed inTable 1. Of 18 respondents, only 12 to 14 of the experts
indicated that the description for each of the five levels ade-
quately distinguished among children of varying ages. Of 19
respondents, only 14 agreed with the definition forlevel 1, and
15 indicated that the description for level 1 was elinically
meaningful. Fifteen of 19 respondents agreed that the distine-
tion between levels IT and TTT was well defined and helpful in
making the elassification. Only 14 of 20 of the experts indicat-
ed that a child's level of motor funetion could be accurately
classified based on a structured interview with a parent or
caregiver, while 15 of the 20 indieated that it could be accu-

Table I: Statements for which the 20 experts did not reach
consensus after round one of the Delphi survey -

Statement Responaes 25

(total respondents |

1. A child’s level of motor function can be accurately
classified based on a professional’s familiarity
with the child over o period of at least 3 months, without

necessitating any additional asessments. 15(20)
2. A ehild's level of motor funetion can be acourately

classified using & structured interview with

4 parent/caregiver 14 (20)
3.This classification system can be accurately used
forinfants as young as 12 months of age. 12(20)
4.The Level | definition is appropriate. 14 (19)
5.The Level 1 deseription is clinically meaningful, 1513
. The Level T deseription provides adequate
distinctions for children at varying ages. 12(18)
7. The Level 11 description provides adeguate
distinctions for children af varying ages. 12 (18}
8. The Level 111 description provides adequate

distinctions for children at varying ages. 12 (18)
#. The Level 1V description provides adequate

distinetions for children at varying ages. 13(18)
10.The Level V desoription provides adequate

digtinetions for children at varying ages. 14 [18)
11.The distinetion between Level 1T and Level I11

is well defined. 15019
12.The distinetion between Level 11 and Level 11115

helpfil in making the classification. 1619}

Each statement was rated uging a seven-point scale with a rating of 1
indicating'strong disagreement’, a rating of 4 indicating
‘indifference’, and a rating of 7 indicating ‘strong agresmant’. The
table includes only the statements for which the preset level of
consensus (80% of responses at or above a rating of 5} was not
reached,
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rately classified based on a professional’s familiarity with the
child over a period of at least 3 months, Only 12 of 20 of the
experts agreed that the classification system could be used for
infants as young as 12 months of age.

All of the experts indicated that a classification system for
children with cerebral palsy has applications for research and
teaching. Nineteen of the 20 experts indicated that it has
application for elinical practice, 17 indicated that it has appli-
cation for administration, and 15 indicated thatit has applica-
tion forsports participation.

Eleven of the 20 experts used the system to classify the
maotor function of between 2 and 16 children with cerebral
palgy. All 11 experts indicated that they found the classifica-
tion system easy to use. The system was revised a second time
based on the results of the Delphi survey and the experts writ-
ten comments.

Forround two of the survey, completed questionnaires were
received from 18 of the 20 experts. Consensus among the 18
experts was achieved for all 20 statements. All 18 of the experis
agreed with 15 of the statements and 17 agreed with 11 of the
statements. Bixteen of the experts agreed with the statement
that the classifieation systam could be accurately used for chil-
dren 1 to 2 years of sge. Fifteen agreed that an accurate classi-
fication could be made from a structured interview with a
parent or caregiver. Nine of the 20 experts used the revised sys-
tem toclassify the motor function of between 3 and 16 children
with cerebral palsy. All nine experts indicated that they found
the system easy to use. Based on the experts’ written com-
ments, revisions were made to clarify some of the definitions
and deseriptions. The current version of the Gross Motor
Function Classification System isin Appendix B.

IXNTERRATER RELIABILITY
Table IT lists the distribution of agreements and disagree-
ments among the five levels of the classification system by age
group. Owverall, the ratings were fairly evenly distributed
among the five levels, For the 37 children less than 2 years of
age, paired therapists agreed on the level of gross motor func-
tion for 24, disagreed by one level for 11, and disagreed by two
‘levels for 2. Of these 13 disagreements, 4 were between Levels
IV and V. and 1 was between Levels 111 and V. For the 40 chil-
dren 2 to 12 years of age, paired therapists disagreed by one
level for only 8;0f these disagreements, 5 were between Levels I
and II.
The % coefficient is a standard agreement statistic used to
correct for chance agreement. For children under 2 years of

age. ¥ was (1,55 while for children 2 years of age or older, x was
0.75. The results provide moderate support for the overall reli-
ability of't he elassifivation system, It has been suggested that
values of ® greater than 0,75 represent excellent agreement
beyond chanee, and values in the range 0.40 to 0.75 represent
fair to good agreement beyend chance [ Fleiss 18T

Assoviation and agreement statistics that analyze inter-
rater veliability for each of the five levels of the classification
system by age group ave presented inTables THLand IV respeg.
tively: In both age groups, the proportion of the total number
of classifications made was reasonably evenly distributed over
the five levels. For children under 2 years of e, the ¥ coeffi-
cients (Table 1) indicate better ehance-corrected agreement
for Levels Land 11 than for the other three levels, Forinstance
the & for Level Lis 0,841 indicating excellent distinguishabili-
ty of Level 1 fronn the others, whereas that for Level V is only
0368, inclicating that Level Vis more often confused with the
other levels.

The category assoviation statistics (Table IV) indicate that
for children under age 2 the association between the classifica-
tions of the paired therapists was particularly strong for Lev-
els 1 amdd T That is if the frst observer selected Level 1, there
wits an 85 % chance that the zecond observer would agree. In
contrast, dizagreement between paired therapists was higher
for the ather levels especially for Levels TV and ¥, which are
maore difficult to distinguish from cach other in the younger
age group. For example, if Level ¥V owas chosen by the first
pliserver there was only a 4% chance that the second obsery.
er would agree. with the diseordant vatings being primarily at
Level 1V (44% chance) or oceasionally at Level TIT (11%
ehnnee),

For children above the age of 2 vears, the patterns were
somewhat reversed (Table [ The K coeffcients were highest
{all above 0.8) for Levels 111 to ¥, while agreement on Levels T
and 11 was poorer. The association statistics (Table IV) indi-
eate some difficulty in distinguishing between Levels Tand I1.
When Level | or [1was chosen by the first observer, thesecond
observer agreed only 67 % and 55% of the time respeatively.
There was, however, clear distinetion of Levels I and 11 from
the other levels: disagreement above and below the Level-11ta
Level 111 boundary was neverobserved. There was only minor
disagreement in distinguishing among Levels [11 to ¥ Theseo:
ond nbserver agreed 52, 87, and 89% of the time for categories
T, IV, and V respectively: the dissgreements always con-
cerned adjacent categories,

Table IL: Percentages of agreement and disagreement between paired therapists for each level of the classification gystem, by 288

_..———'-'-
Younger age group (<2y) (Nder nge groswep (2=12 y)
N=37 X=di -
Agreements Dhsagreements Arernresits M’Eﬂ____
Eevel N x Levels N % Loeel ¥ * -
- 5
1 7 15.9 1y 2 5.4 [ 3 125 g3 ]:,,;
11 7 18.9 11111 3 a1 1 3 7.5 iy .I 30
11 4 10.8 11V 2 6.4 i 1] 1.0 [RYAY ] :
v 4 10.8 v 4 0.8 w 1 2340
v 2 5.4 ) ] 20.0
v 1 27
uyv 1 2.7  —
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