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Background. The “gold standard” for measuring gross motor function in children
with cerebral palsy is the 66-item Gross Motor Function Measure (GMFM-66).

Objective. The purpose of this study was to estimate the validity and reliability of
2 abbreviated versions of the GMFM-66; one version involves an item set approach,
and the other version involves a basal and ceiling approach.

Design. This was a measurement study comprising concurrent validity, compara-
bility, and test-retest reliability components.

Methods. The study participants were 26 children who were 2 to 6 years of age
and had cerebral palsy across all Gross Motor Function Classification System levels. In
the first session, both abbreviated versions were administered by 2 independent
raters; next, the full GMFM-66 was administered. In the second session, only the
abbreviated versions were administered by the same raters. Concurrent validity,
comparability of versions, and test-retest reliability were determined with intraclass
correlation coefficients [ICC (2,1)].

Results. Both versions demonstrated high levels of validity, with an ICC of .99
(95% confidence interval�0.972–0.997), reflecting associations with the GMFM-66.
Both versions also were shown to be highly reliable, with ICCs of greater than .98
(95% confidence interval�0.965–0.994).

Limitations. A smaller-than-expected sample was recruited for this study and may
be a potential limitation of the study.

Conclusion. Both versions of the GMFM-66 can be used in clinical practice or
research. However, the GMFM-66 with the basal and ceiling approach is recom-
mended as the preferred abbreviated version.
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The current “gold standard” for
obtaining an estimate of gross
motor function in children

with cerebral palsy is the Gross
Motor Function Measure (GMFM).1

The GMFM is an evaluative instru-
ment designed to measure change
over time or change in response to
an intervention. The GMFM initially
comprised 85 items; the measure
later consisted of 88 items to enable
the evaluation of some items bilater-
ally and was subsequently referred to
as the GMFM-88.1 Russell et al1 dem-
onstrated intraclass correlation coef-
ficients (ICCs) of .99 for the intra-
rater and interrater reliability of the
GMFM-88 and .99 for the test-retest
reliability of this measure. Drouin et
al2 supported the construct validity
of the GMFM by reporting significant
linear relationships between gait
speed and dimensions D (standing)
(r�.91) and E (walking, running, and
jumping) (r�.93) of the GMFM-88.
Furthermore, Damiano and Abel3

found a strong correlation between
computerized gait analysis parame-
ters and GMFM-88 scores. These
findings independently confirmed
the construct validity of the GMFM-88.

After extensive use of the GMFM-88
in both clinical practice and research,
efforts were made to improve the
scaling of the measure.4,5 Rasch ana-
lysis is a statistical technique that
can be used to create interval-level
scores from ordinal-level measures.4

Rasch analysis is based on a probabil-
istic model that uses maximum-
likelihood estimation to order items
along a difficulty continuum. Rasch

analysis was applied to the GMFM-88
to create the 66-item GMFM (GMFM-
66) and to allow the hierarchical
structure of the items to be revealed.4

A computer program (the Gross
Motor Ability Estimator [GMAE]) was
created for clinicians and research-
ers to compute GMFM-66 scores.4

The GMFM-66 was shown to be
highly reliable (ICCs�.97–.99)5,6 and
sensitive to change.5,6 One research
study subsequently supported the
greater sensitivity to change of
the GMFM-66 compared with the
GMFM-88, as determined through
receiver operating characteristic
curve analysis.7

Avery et al4 demonstrated that as few
as 13 items would be needed to pro-
vide an accurate estimation of a
child’s gross motor abilities, and
although clinicians and researchers
were eager to have a shorter version
available, no guidelines for choosing
appropriate subsets of items existed
in the public domain at the onset of
this project. As a result, 2 inde-
pendent shortened versions of the
GMFM-66 were created concur-
rently. The rationale for both short-
ened versions was the same: shorter
tests allow for the elimination of
items not considered clinically rele-
vant to a given child; therefore, only
items relevant to the child’s current
ability are tested. The hierarchical
ordering of items obtained from
the Rasch analysis to create the
GMFM-66 informed the creation of
both abbreviated versions.

One of the shortened versions con-
sists of item sets (GMFM-66-IS) and
was created through the use of an
algorithm. This version is adminis-
tered by assessing the child with 3
GMFM-66 “decision” items; perfor-
mance on those items ultimately dic-
tates which 1 of 4 item sets should
be administered and scored.8 The
creation and validation of the item
sets and the application of the algo-
rithm are described elsewhere.8 The

GMFM-66-IS was applied to an exist-
ing data set to estimate the validity of
this shortened version. An ICC was
used to confirm that agreement
between scores on the GMFM-66-IS
and scores on the GMFM-66 was
high (ICC�.994) at a single time
point.8

Before the completion of the algo-
rithm approach, the second author
(D.J.B.) required an abbreviated
instrument for a nationally funded
project using methods of compre-
hensive rehabilitation outcomes
research9,10; as a result, a second
shortened version was created. This
alternate shortened version uses a
basal and ceiling approach (GMFM-
66-B&C), in which the user tests only
items relevant to a given child’s abil-
ity. Accordingly, a new data collec-
tion sheet was developed; items
were placed in order of difficulty, as
established by the Rasch analysis,4

and age and the Gross Motor Func-
tion Classification System (GMFCS)
were used as guidelines for when to
commence administering items
(Appendix 1). The guidelines for age
and GMFCS level11 were extrapo-
lated from gross motor function
curves12 based on the average
GMFM-66 score, as related to the
item map by difficulty.1

The basal and ceiling approach is
commonly used in developmental
testing (eg, Peabody Developmental
Motor Scales13). A basal score of 3
consecutive “3s” (“completes”) must
be obtained at the start of the test. A
ceiling score is reached when the
child scores 3 consecutive “0s”
(“does not initiate”). For the test to
be complete, at least 15 items must
be tested between (or outside of)
the basal and ceiling scores. In this
approach, the items are ordered by
difficulty, thereby removing them
from the dimensional approach pre-
viously used in the GMFM-88 and
GMFM-66. Pilot testing with existing
data (n�50) has demonstrated strong
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agreement between scores on the
GMFM-66-B&C and scores on the full
GMFM-66 (ICC�.99, 95% confidence
interval�0.98–0.99) (Doreen J. Bart-
lett, unpublished data). A limitation
of the previously reported results
for both abbreviated versions is that
all of the analyses were conducted
retrospectively on existing data sets.
Whether the abbreviated versions
perform well in a real practice set-
ting has not yet been determined.

The purposes of this study were to
estimate the concurrent validity of
the 2 abbreviated versions with the
criterion standard (the GMFM-66)
and to estimate both their compara-
bility and their test-retest reliability.

Method
This was a measurement study of the
validity, comparability, and reliabil-
ity of the 2 shortened versions of the
GMFM-66.

Participants
The children who participated in
this study were recruited from 4 sites
located in southwestern Ontario,
Canada. Children who were between
the ages of 2 and 6 years and who
had a primary diagnosis of cere-
bral palsy were included in this
study. The lower limit of the age
range was chosen on the basis of the
previously established reliability of
the GMFCS,11 which was greater
after 2 years of age than before this
age cutoff. The upper limit of the age
range was chosen because motor
development plateaus in children
with cerebral palsy after 7 or 8 years
of age.11 Recent data also suggested
that a decline in motor abilities may
be exhibited as early as 6.9 years of
age.14 An attempt was made to
achieve representation across all lev-
els of the GMFCS to allow findings
to be generalized to the population
of children with cerebral palsy as a
whole. Additional information gath-
ered about the children included
age, sex, and distribution of involve-

ment; the type of motor disorder was
not included in this study because
of issues about lack of reliability.15

This convenience sample comprised
26 participants. The ideal target sam-
ple size, as determined from the
expected ICCs, was 40 partici-
pants16; however, challenges in
recruitment limited the sample size.
Table 1 shows the characteristics of
the participants.

Measures
Three measures were used in this
study: the full GMFM-661 (score
sheet available at the CanChild Web
site [www.canchild.ca]), the GMFM-
66-IS8 (score sheet available as an
online appendix8), and the GMFM-
66-B&C (score sheet available in
Appendix 1). All measures were
scored by the first author (L.K.B.)
using GMAE software.

Each child was tested on 2 occa-
sions. The first session contained

assessments with both shortened
versions and then administration of
the full GMFM-66 (administered by
L.K.B.) to establish concurrent valid-
ity. One of the shortened versions
was randomly allocated to a thera-
pist assessor, and the other was allo-
cated to the first author. The first
author always began the assessment;
thus, the shortened versions were
applied in a random order between
participants. The full GMFM-66 was
administered last because it was the
longest assessment. Before adminis-
tration of the full GMFM-66, the chil-
dren received a rest break, if needed.
Additionally, this protocol required a
minimal amount of time from the
participating physical therapists and
still ensured random ordering of the
2 abbreviated versions.

The second session was conducted 2
weeks after the first session (a time
frame during which no change was
expected) and included assessments

Table 1.
Characteristics of Participants (N�26)a

Characteristic
No. of

Participants
% of

Participants

Sex

Boys 18 69.2

Girls 8 30.8

Age (y)

X (SD) 4.1 (1.2)

Median 3.9

Range 1.9–6.4

GMFCS level

I 5 19.2

II 4 15.4

III 6 23.1

IV 7 26.9

V 4 15.4

Distribution of involvement

Hemiplegia 5 19.2

Diplegia 8 30.8

Triplegia 2 7.7

Quadriplegia 11 42.3

a GMFCS�Gross Motor Function Classification System.
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with both abbreviated versions
(administered by the same raters and
in the same order as in the first ses-
sion) to establish comparability and
test-retest reliability.

All therapist assessors received a
training booklet and participated in a
1-hour teleconference in which they
were introduced to the study proto-
col. Before commencement of the
study, the investigator and each
physical therapist passed a criterion
test in scoring selected videotaped
items of the GMFM-66. Each rater
obtained greater than or equal to
80% item agreement on this test
before data collection. The 9 thera-
pists had 2 to 36 years of experience
in pediatric physical therapist prac-
tice (X�15 years), and all of them
were familiar with the GMFM-66,
using it at least occasionally in their
practice before participating in this
study. None were familiar with
either abbreviated version. All 9 ther-
apists referred clients from their
case loads. As a result, the number of
children tested by the therapists var-
ied; 1 therapist assessed only 1 child,
and the other therapists assessed
between 2 and 5 children each.

Concurrent validity, comparability,
and test-retest reliability were exam-
ined with ICC (2,1). Time to comple-
tion was recorded for each short-
ened version. In addition, the
physical therapists were asked to
indicate their preference for either
of the abbreviated versions after
their final assessment; this prefer-
ence was measured on a 5-point Lik-
ert scale, with the ends representing
a strong preference for the GMFM-
66-IS (a score of 1) or the GMFM-66-
B&C (a score of 5) and the middle
representing a neutral opinion.
Seven of the 9 therapists had expo-
sure to both versions (1 therapist
tested only 1 child; for another ther-
apist, who tested 2 children, the
same version was randomly allocated
in both sessions), and only their pref-
erences were recorded.

Role of the Funding Source
This research was supported
through the Canadian Institutes of
Health Research (MOP-81107).

Results
Score means and standard devia-
tions, number of items administered,
and time to completion in the first

and second sessions are shown in
Table 2. On average, the GMFM-66-
B&C involved testing 15 and 16
fewer items than the GMFM-66-IS in
the first and second sessions, respec-
tively. This result was expected
because the item sets have a prede-
termined number of items (ranging
from 15 to 39 items). Time to com-
pletion was not significantly differ-
ent in the 2 abbreviated versions at
either time point (first or second ses-
sion). A 2-way analysis of variance
revealed no significant effect of time
(F�1.00, df�1, P�.32) or version
(F�2.99, df�1, P�.09) and no sig-
nificant time � version interaction
(F�0.26, df�1, P�.61).

Table 3 shows the concurrent valid-
ity and test-retest reliability of both
shortened versions as well as the
comparability of the 2 abbreviated
versions at the 2 time points. In
addition, the standard error of mea-
surement and the minimal detect-
able change (at the 95% level) are
shown.

Figures 1 and 2 visually demonstrate
the concurrent validity of the
GMFM-66 and both abbreviated ver-
sions, including confidence and pre-
diction bands. Six of the 7 therapists
who had exposure to both measures
preferred the GMFM-66-B&C over
the GMFM-66-IS, with a median value
on the Likert scale of 5.

Discussion
The results of the present study indi-
cate that both abbreviated versions
of the GMFM-66 had high levels of
validity and reliability and can be
used in clinical practice or research
endeavors. According to Portney and
Watkins,17 ICCs greater than .75
indicate good reliability. The present
study revealed excellent validity and
reliability of both shortened versions
of the GMFM-66, with ICCs greater
than .98 for concurrent validity and
all indexes of reliability.

Table 2.
Gross Motor Function Measure (GMFM) Scores, Number of Items Tested, and Time
to Completiona

Version

X (SD) in:

First Session Second Session

GMFM-66 (calculated by GMAE)

Score 48.4 (16.7)

No. of items 65.7 (1.1)

GMFM-66-IS

Score 48.1 (16.2) 48.1 (16.0)

No. of items 32.9 (8.6) 33.1 (7.8)

Time to completion, min 29.2 (13.9) 27.8 (15.5)

GMFM-66-B&C

Score 48.7 (17.1) 49.2 (17.2)

No. of items 17.2 (3.7) 16.6 (2.0)

Time to completion, min 26.0 (9.3) 21.1 (7.8)

a GMFM-66�66-item GMFM, GMAE�Gross Motor Ability Estimator, GMFM-66-IS�GMFM-66 with
item set approach, GMFM-66-B&C�GMFM-66 with basal and ceiling approach.
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All but 1 of the physical therapists in
the present study strongly preferred
the GMFM-66-B&C, with most anec-
dotally citing the second decision
item of the GMFM-66-IS as a prob-
lem. It appeared that item 67 (stand,
2 arms held: walks forward 10 steps)
was problematic as a decision item
because most children at GMFCS lev-
els I to IV, regardless of age, com-
pleted this item. This finding was
partially due to the manner in which
the therapists facilitated walking in
these children in the context of the
present study. They were observed
to facilitate either from in front of
the child or from behind the child,
despite the guidelines for administra-
tion, which clearly state that the
assessor should be in front of the
child “to reduce the inclination to
facilitate walking.”1(p108) From a clin-
ical perspective, even though train-
ing emphasizes adherence to admin-
istration and scoring guidelines,
therapists may continue to facilitate
children in this manner; as a result,
some children are evaluated with
item set 3, although they probably
should be assessed with item set 2.
The choice of another item at
approximately the same difficulty level
may prevent this misclassification.

Additionally, the misclassification of
children in the present study could
explain why no significant differ-
ence in time to completion was seen
in the 2 abbreviated versions. Many
therapists indicated frustration with
using an item set because there were
few items that the children could
complete successfully (score of 3),
few items that the children could
complete partially (score of 1 or 2),
and many items that the children
could not perform or even attain the
starting position for (score of 0). The
results for time to completion could
have been affected because, even
though 39 items were “tested,” many
of these items were not attempted as
a result of the children being unable
to attain the starting position (eg,

Table 3.
Psychometric Properties of Abbreviated Versions of the Gross Motor Function
Measure (GMFM)a

Statistic Estimate
95% Confidence

Interval

Concurrent validity

GMFM-66-IS .994 0.987–0.997

GMFM-66-B&C .987 0.972–0.994

Test-retest reliability

GMFM-66-IS .986 0.969–0.994

GMFM-66-B&C .994 0.987–0.997

Comparability of abbreviated versions

First session .984 0.965–0.993

Second session .970 0.932–0.986

Standard error of measurement

GMFM-66-IS 1.91 NA

GMFM-66-B&C 1.31 NA

Minimal detectable change (at 95% level)

GMFM-66-IS 5.29 NA

GMFM-66-B&C 3.63 NA

a GMFM-66�66-item GMFM, GMFM-66-IS�GMFM-66 with item set approach, GMFM-66-
B&C�GMFM-66 with basal and ceiling approach, NA�not applicable.

Figure 1.
Concurrent validity of the 66-item Gross Motor Function Measure with the item set
approach (GMFM-66-IS) and the 66-item Gross Motor Function Measure (GMFM-66).
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children at GMFCS level IV could not
maintain their body weight in a
standing position; therefore, items
53–58 were not attempted and were
given a score of 0).

Therapists who preferred the GMFM-
66-B&C also indicated that this ver-
sion usually contained items that
were more clinically relevant to the
children that they were assessing
than those of the GMFM-66-IS as a
result of the misclassification. Many
other developmental scales use the
basal and ceiling approach, and cli-
nicians are familiar with and skilled
in using this approach. The 1 thera-
pist who preferred the GMFM-66-IS
cited its ease of administration
because items are still ordered by
number, as in the full GMFM-66, and
items in similar starting positions
remain grouped together.

The first author also preferred the
GMFM-66-B&C. The various item sets
in the GMFM-66-IS often contained
items representing milestones that a
child had already attained and subse-

quently surpassed to reach a more
advanced but related milestone, and
it became difficult to score the easier
item because of a lack of coopera-
tion or interest from the child. For
example, item set 3 contained items
65 and 66, related to cruising. When
a child can walk independently, per-
formance of these items is difficult to
elicit because of a lack of interest.

The results of the present study indi-
cated that the GMFM-66-B&C is the
preferred shortened version of the
GMFM-66. This version requires, on
average, 20 to 25 minutes to com-
plete; in contrast, the GMFM-66 is
estimated to require 45 to 60 min-
utes.1 The GMFM-66-B&C can there-
fore reduce the burden of assess-
ment time for both children and
therapists but still provide a valid
and reliable estimate of gross motor
function in both clinical and
research settings.

The smaller-than-expected sample
size is a limitation of the present
study; however, the high estimates

of concurrent validity and reliability,
along with the tight 95% confidence
intervals, suggest that the sample
size was adequate. Additionally,
there was an uneven sex distribution
in the present study. However, there
is no evidence that sex influences
GMFM-66 scores; therefore, this lim-
itation was not significant.

A relative disadvantage of the GMFM-
66-B&C is that the process of enter-
ing scores into the GMAE software
(conducted by the first author in the
present study) is more cumbersome
because of the nature of the score
sheet (ie, scores are ordered by dif-
ficulty and not in the order that the
GMAE software presents for scores
to be entered). Although there are
columns indicating which dimen-
sion the items are from (potentially
assisting with the process of entering
scores if one is using the GMAE), the
process is slower than the process
of entering the original GMFM-66
scores. A syntax that we developed
is available for use by researchers to
simplify scoring. This syntax con-
verts the items so that they can be
scored using the GMAE and con-
verted for subsequent use in SPSS*
(Appendix 2; this syntax also is avail-
able at the CanChild Web site [www.
canchild.ca]). Entering scores for the
GMFM-66-IS also should be studied
because the item sets comprise
items from various dimensions and,
although they are arranged in numer-
ical order, not all items are present in
the item sets.

In the present study, both versions
were shown to have high levels of
validity and reliability for use in clin-
ical or research settings. However,
the physical therapists in the present
study preferred the GMFM-66-B&C,
perceiving it as more clinically rele-
vant to their clients.

* SPSS Inc, 233 S Wacker Dr, Chicago, IL
60606.

Figure 2.
Concurrent validity of the 66-item Gross Motor Function Measure with the basal and
ceiling approach (GMFM-66-B&C) and the 66-item Gross Motor Function Measure
(GMFM-66).
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Appendix 1.
Alternate Shortened Version of the Gross Motor Function Measure (GMFM) Score Sheet1 Using a Basal and Ceiling Approach
(GMFM-66-B&C)a

Child’s Name: ID #

Assessment Date:
Year/Month/Day

Date of Birth:
Year/Month/Day

Chronological Age:
Year/Months

Evaluator:

GMFCS Level

� � � � �
I II III IV V

Distribution of Involvement
� Monoplegia–one involved limb

� Hemiplegia–involvement on one side

� Diplegia–legs more involved than arms

� Triplegia–three involved limbs

� Quadriplegia–arms more involved than legs

Testing Conditions:

The GMFM is a standardized observational instrument designed and validated to measure change in gross motor
function over time in children with cerebral palsy. The scoring key is meant to be a general guideline. However, most
of the items have specific descriptors for each score. It is imperative that the guidelines contained in the manual be
used for scoring.

SCORING KEY: 0�does not initiate
1�initiates
2�partially completes
3�completes
NT�not tested

It is important to differentiate a true score of “0” (child does not initiate)
from an item that is Not Tested (NT).

MINIMUM REQUIRED SCORING:
3 consecutive “3s” as basal; 3 consecutive “0s” as ceiling

(except for potential floor and ceiling effects for children in levels V and I)
Scoring of all items between basal and ceiling

Minimum of 15 items total

USE THE SUGGESTED STARTING POINTS FOR AGE AND GMFCS AS A GUIDE ONLY

(Continued)
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Appendix 1.
Continued

A
B

C
D

E

LYING AND ROLLING
SITTING
CRAWLING and KNEELING
STANDING
WALKING, RUNNING, AND JUMPING

A B C D E 0 1 2 3 NT

22. SIT ON MAT, SUPPORTED AT THORAX: lifts head midline, maintains
10 seconds

21. SIT ON MAT, SUPPORTED AT THORAX: lifts head upright, maintains
3 seconds

10. PR: lifts head upright

2. SUP: brings hands to midline, fingers one with the other

6. SUP: reaches out with R arm, hand crosses midline

18. SUP, HANDS GRASPED BY EXAMINER: pulls self to sitting with head control

7. SUP: reaches out with L arm, hand crosses midline

23. SIT ON MAT, ARM(S) PROPPING: maintains 5 seconds

24. SIT ON MAT: maintain, arms free 3 seconds

25. SIT ON MAT WITH SMALL TOY IN FRONT: leans forward, touches toy,
re-erects without arm propping

34. SIT ON BENCH: maintains, arms and feet free, 10 seconds

27. SIT ON MAT: touches toy placed 45° behind child’s L side, returns to start

26. SIT ON MAT: touches toy placed 45° behind child’s R side, returns to start

30. SIT ON MAT: lowers to PR with control

39. 4 POINT: maintains, weight on hands and knees, 10 seconds

41. PR: attains 4 point, weight on hands and knees

53. STD: maintains, arms free, 3 seconds

67. STD, 2 HANDS HELD: walks forward 10 steps

36. ON THE FLOOR: attains sit on small bench

52. ON THE FLOOR: pulls to STD at large bench

48. SIT ON MAT: attains high KN using arms, maintains, arms free, 10 seconds

40. 4 POINT: attains sit arms free

44. 4 POINT: crawls or hitches forward 1.8 m (6 ft)

43. 4 POINT: reaches forward with L arm, hand above shoulder level

42. 4 POINT: reaches forward with R arm, hand above shoulder level

31. SIT ON MAT WITH FEET IN FRONT: attains 4 point over R side

37. ON THE FLOOR: attains sit on large bench

65. STD, 2 HANDS ON LARGE BENCH: cruises 5 steps to R

32. SIT ON MAT WITH FEET IN FRONT: attains 4 point over L side

66. STD, 2 HANDS ON LARGE BENCH: cruises 5 steps to L

54. STD: holding on to large bench with one hand, lifts R foot, 3 seconds

59. SIT ON SMALL BENCH: attains STD without using arms

45. 4 POINT: crawls reciprocally forward 1.8 m (6 ft)

(Continued)

Š
I @ 1
II @ 1
III @ 1
IV and V
all ages

Š
III @ 2

Š
III @ 3
II @ 2

Š
III @ 4
II @ 3
I @ 2

Š
II @ 4
III @ 5
and older
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Appendix 1.
Continued

A B C D E 0 1 2 3 NT

55. STD: holding on to large bench with one hand, lifts L foot, 3 seconds

35. STD: attains sit on small bench

46. 4 POINT: crawls up 4 steps on hands and knees/feet

68. STD, 1 HAND HELD: walks forward 10 steps

51. HIGH KN: KN walks forward 10 steps, arms free

62. STD: lowers to sit on floor with control, arms free

56. STD: maintains, arms free, 20 seconds

63. STD: attains squat, arms free

64. STD: picks up object from floor, arms free, returns to stand

61. HIGH KN: attains STD through half KN of L knee, without arms

60. HIGH KN: attains STD through half KN of R knee, without arms

69. STD: walks forward 10 steps

70. STD: walks forward 10 steps, stops, turns 180°, returns

72. STD: walks forward 10 steps, carrying a large object with 2 hands

84. STD, HOLDING 1 RAIL: walks up 4 steps, holding 1 rail, alternating feet

85. STD, HOLDING 1 RAIL: walks down 4 steps, holding 1 rail, alternating feet

78. STD: kicks ball with R foot

57. STD: lifts L foot, arms free, 10 seconds

79. STD: kicks ball with L foot

71. STD: walks backward 10 steps

58. STD: lifts R foot, arms free, 10 seconds

73. STD: walks forward 10 consecutive steps between parallel lines 20 cm (8 in) apart

77. STD: runs 4.5 m (15 ft), stops and returns

75. STD: steps over stick at knee level, R foot leading

76. STD: steps over stick at knee level, L foot leading

80. STD: jumps 30 cm (12 in) high, both feet simultaneously

74. STD: walks forward 10 consecutive steps on a straight line 2 cm (3⁄4 in) wide

81. STD: jumps forward 30 cm (12 in), both feet simultaneously

88. STD ON 15-cm (6-in) STEP: jumps off, both feet simultaneously

86. STD: walks up 4 steps, alternating feet

87. STD: walks down 4 steps, alternating feet

82. STD ON R FOOT: hops on R foot 10 times within a 60-cm (24 in) circle

83. STD ON L FOOT: hops on L foot 10 times within a 60-cm (24 in) circle

a GMFCS�Gross Motor Function Classification System, PR�prone, SUP�supine, STD�standing, KN�kneeling, R�right, L�left. The
GMFM-66-B&C Score Sheet is adapted and used with permission from: Russell DJ, Rosenbaum PL, Avery LM, Lane M. Gross Motor Function
Measure (GMFM-66 and GMFM-88) User’s Manual. London, United Kingdom: Mac Keith Press; 2002. The GMFM-66-B&C Score Sheet may
not be reproduced without written permission of the authors.

Š
I @ 3
II @ 5

Š
I @ 4

Š
II @ 6
and older

Š
I @ 5
and older

A
B

C
D

E

LYING AND ROLLING
SITTING
CRAWLING and KNEELING
STANDING
WALKING, RUNNING, AND JUMPING
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Appendix 2.
Instructions for Preparing an SPSS Data File of 66-Item Gross Motor Function Measure (GMFM-66) Data for Scoring With the
Gross Motor Ability Estimator (GMAE) Program (All File Names Are Given as Examples and to Illustrate the Steps)

1. Start with SPSS data file of item scores for GMFM-66.

2. The data file should only contain the ID variable, followed by item variables.

3. The study ID variable needs to be “numeric” with 4 fields (modify as needed depending on the length of your
study ID), and the item variables need to be “numeric” with 1 field (manually change before running any syntax).

4. Name this file: eg, “prep file one.”

5. Ensure that your coding scheme is defined as:
“not tested”�9; sysmis�9; 0�0; 1�1; 2�2; 3�3. If not defined like this, then recode as necessary. The syntax
example below shows a recode from a database that was labeled 1–4 for scores and where 5�not tested.

RECODE
GMFM2 GMFM6 GMFM7 GMFM10 GMFM18 GMFM21 GMFM22 GMFM23 GMFM24 GMFM25 GMFM26 GMFM27

GMFM30 GMFM31 GMFM32 GMFM34 GMFM35 GMFM36 GMFM37 GMFM39 GMFM40 GMFM41 GMFM42 GMFM43
GMFM44

GMFM45 GMFM46 GMFM48 GMFM51 GMFM52 GMFM53 GMFM54 GMFM55 GMFM56 GMFM57 GMFM58
GMFM59 GMFM60 GMFM61 GMFM62 GMFM63 GMFM64 GMFM65 GMFM66 GMFM67 GMFM68 GMFM69 GMFM70
GMFM71 GMFM72

GMFM73 GMFM74 GMFM75 GMFM76 GMFM77 GMFM78 GMFM79 GMFM80 GMFM81 GMFM82 GMFM83
GMFM84 GMFM85 GMFM86 GMFM87 GMFM88 (1�0) (2�1) (3�2) (4�3) (5�9) (SYSMIS�9).
EXECUTE.

6. Most scoring sheets do not have the GMFM items in numeric order, but in order of difficulty. If this is true, then
the variables need to be reordered into sequential order. Run syntax (example below) to do this; then rename
the file as “second prep file.”

SAVE OUTFILE�‘Z:�Studies�Grants In Progress�MOVE & PLAY study�second prep file.sav’
/KEEP CASEID GMFM2 GMFM6 GMFM7 GMFM10 GMFM18 GMFM21 GMFM22 GMFM23 GMFM24 GMFM25

GMFM26 GMFM27 GMFM30 GMFM31 GMFM32 GMFM34
GMFM35 GMFM36 GMFM37 GMFM39 GMFM40 GMFM41 GMFM42 GMFM43 GMFM44 GMFM45 GMFM46

GMFM48 GMFM51 GMFM52 GMFM53 GMFM54
GMFM55 GMFM56 GMFM57 GMFM58 GMFM59 GMFM60 GMFM61 GMFM62 GMFM63 GMFM64 GMFM65

GMFM66 GMFM67 GMFM68 GMFM69 GMFM70
GMFM71 GMFM72 GMFM73 GMFM74 GMFM75 GMFM76 GMFM77 GMFM78 GMFM79 GMFM80 GMFM81

GMFM82 GMFM83 GMFM84 GMFM85 GMFM86
GMFM87 GMFM88.

EXECUTE.

7. Close all windows after running all of the necessary syntax in the steps above and reopen the newest outfile
(named “second prep file”).

8. Run syntax (example below) on this prepared data file to create an ascii file.

GET FILE�‘Z:�Studies�Grants In Progress�MOVE & PLAY study�second prep file.sav’
WRITE OUTFILE�‘Z:�Studies�Grants In Progress�MOVE & PLAY study�GMFM prep for GMAE fixed ascii.dat’

TABLE/ALL.
EXECUTE.

(Continued)
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Appendix 2.
Continued

9. You now have a new file named “GMFM prep for GMAE fixed ascii.dat.” This is the file you need for the GMAE
program.

NOW GO TO THE GMAE PROGRAM

10. On the 1st page, choose the command “calculate scores from a text file.”

11. On the 2nd page, click on “only the 66 Rasch items”; also note what column the response strings begin on. For
example, if your ID variable is 4 numbers, then the response string begins at column 5 (modify this step
according to the length of your ID). This is a very important step, as it tells the GMAE program where the actual
GMFM data begin.

12. On the 3rd page, select your data file; this is the file named in step 9. Then name a new outfile (this is the final
file of scores that will be created by the GMAE program). Click “next.”

13. You will be asked to check and confirm that the info listed is correct. Click “yes.”

14. The final page is the list of results for your data; you now have a new file (which you named in step 12) in .dat
format.

15. Click “return to the main menu” and then exit the GMAE program.

NOW GO TO SPSS

16. Open the .dat file (new file named in step 12) in SPSS and save as an SPSS file using the “text import wizard”
that will automatically open (there are 6 steps in this process).

17. By clicking “next” for each step, you will go through the process with the default settings already there for each
step.

18. This will result in an SPSS file with 3 variables: ID, GMAE score, and SD (this new file automatically opens at the
end of the import process).

19. You will need to define the properties for these 3 variables and name and save the file (when the new file opens
in SPSS at the end of the import process, you will see the variables named in the 1st line of the data file; just
delete that line and then define the variables in the usual way).

It is advisable to double-check a few scores by using your original data file to enter some individual cases into the
GMAE program (there is an option on the 1st page of the GMAE to enter one case rather than an entire data file).
Check if the scores obtained using the process above match the scores obtained by entering individual data directly
into the GMAE program.
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