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ABSTRACT. The Gross Motor Function Measure
((:MFM), an instrument comprising five dimensions
levised by Russell and co-workers (7) to measure gross
wotor function in children with cerebral palsy (CP) or
hinin damage, enables changes in performance status to
I evaluated after therapy or when monitored over time.
We analysed its inter-rater and intra-rater reliability on
{he three most difficult dimensions. A video-recording of
{hree children with CP performing test tasks was
assessed on two occasions at an interval of six months
Iy each of the 15 physiotherapists using the GMFM
manual but without previous experience or training in
{he use of the instrument. Mean percentage scores were
smilar at the first and second assessments. Both inter-
iund intra-rater reliabilities were good, inter-rater relia-
bility being 0.77 and 0.88 at the first and second
jssessments, respectively, and intra-rater reliability
0,68 at the second assessment. The findings suggest
ihe GMFM to be a useful and reliable instrument for
iissessing motor function and treatment outcome in CP.

Kev words: cerebral palsy, children, motor function, relia-
hility. video-recording.

INTRODUCTION

Assessing treatment outcome in children with cerebral
palsy (CP) is difficult, and diagnosis and classification
of CP, as well as defining treatment in terms of the
lype and amount of care required are complicated. It
is also difficult to distinguish between the specific
¢licets of the specific interventions from those of
overall rehabilitation efforts and the child’s sponta-
neous improvement due to growth and natural devel-
opment. Accordingly, there is a lack of satisfactory
{ools for assessing outcome in children with CP (1).
The Gross Motor Function Measure (GMFM) is a
new standardized observational instrument designed

by Russell and co-workers to yield an index of gross
motor function, enabling changes in function to be
evaluated after therapy or monitored over time, espe-
cially in children with CP or head injuries (7). The
GMFM is based on normal gross developmental
milestones, and includes tests of the following items:
lying in prone and supine positions, progressing to
rolling, sitting, kneeling, crawling, standing and ulti-
mately walking, running and jumping. It has been
developed for use in both clinical and research set-
tings (6). Since its first publication in 1989, the
GMFM has been spread via workshops, including
training videos arranged by its constructors.

Naturally, the acid test of an instrument of this
kind is its reliability, i.e. the consistency of the results
obtained at repeated applications, over time or
between observers (9). All measurements are suscep-
tible to sources of variation including factors pertain-
ing to the subject of assessment, the test, the user and
the context. Russell and colleagues (8) have singled
out important variables such as the performance
status and degree of disability of the examinee. The
duration of the assessment and the clarity of the
administration guidelines are factors that may vary
from one test to another. Factors associated with the
environment include the test setting, temperature and
time of day. Other sources of variability are patient
compliance, age and background, experience of the
examiner, the examiner’s familiarity with the exam-
inee, and the method of assessment, e.g. direct contact
or analysis of videotaped performance (8). For relia-
bility to be general, reliability testing needs to be
conducted with people deemed to be typical users of
the instrument, and subjects typical of those the
instrument was designed to test. When considering
the incorporation of a new test in research projects or
clinical practice, it is important to determine whether
the test is well standardized, valid. reliable and clini-
cally useful (11).
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It was planned to introduce the GMFM in Scan-
dinavia, as part of the test battery for evaluating child-
ren undergoing selective dorsal rhizotomy (SDR).
Accordingly, the aim of this study was to analyse
the intra-observer and inter-observer reliability of the
GMFM on its three most difficult dimensions at
repeated administration.

MATERIALS AND METHODS

The GMFM contains 88 items, grouped to represent five
distinct areas of motor function. The five dimensions are: (A)
lying and rolling, (B) sitting, (C) crawling and kneeling, (D)
standing, and (E) walking, running and jumping. Each
GMFM item is scored on a four-point scale, ratings of 0,
I, 2 and 3 being assigned thus: 0 =does not initiate;
I = initiates (<10% of the task); 2 = partially completes
(10 to <100% of the task); and 3 = completes the task. A
percentage score can be calculated for each dimension
(child’s score/maximum score x 100), and an overall or
aggregated score is obtained as the quotient of the sum of
percentage scores divided by the number of dimensions. The
responsiveness of the GMFM can be enhanced and its focus
narrowed by including only dimensions where change is
expected to take place, and for which target or goal scores
can be set (7).

A 20-minute long video-recording was spliced together of
children with CP, performing the required tasks on the 44
items from dimensions A, B and C. These three dimensions
were considered the most difficult ones to score. Testing on
the items was undergone by three children with CP (spastic
diplegia), aged 4, 5 and 9 years, and representing different
severities of disease and levels of function. This video-
recording was individually observed and scored by each of
15 physical therapists working at three different rehab-
ilitation centres in southern Sweden. The physical therapists
had at least two years’ experience of working with children
with CP. They were all mailed introductory information on
the GMFM, the introduction and the administration and
scoring guidelines having been translated into Swedish from
the original manual.

The guidelines contained the explicit definitions of the
criteria for successful achievement of the selected items on
the video-recording. The physical therapists assessed the
video-recording twice at an interval of six months. None of
them had used the GMFM before the first assessment or
between the first and second assessments. They were also
unfamiliar with the children on the video-recording.

Kendall's coefficient of concordance was used to assess
inter-rater reliability, and Kendall’s rank correlation to
assess intra-rater reliability (10).

RESULTS

The mean percent score was almost similar at the first
assessment and at the reassessment six months later
(Table I). The interrater observer reliability in the first
assessment was 0.77 and at the retest 0.88. The
intrarater observer reliability was 0.68 (Fig. 1).
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first and second assessments

Table 1. Mean percentage scores (mean %), range
and SD in dimensions A, B and C of the GMFM, ar th

Dimension Mean %  Range  SI
Ist assessment A 82 73-88 4.
B 84 77-98 59
e 63 48-73 6.4
2nd assessment A 81 69-90 53
B 84 79-94 43
C 62 55-73 6
DISCUSSION

The GMFM is designed to measure quantity ang
capacity, as distinct from quality and performance;
To elicit the child’s present abilities and limitations in
motor function, it is important to decide whethe
typical performance should be measured, as opposed
to the child’s best-ever performance in a specific
testing situation. Since both assessment and therap;
are costly, constitute intrusive and disruptions of 4
child’s life, it is important to determine why and how
we assess children with CP, and what precisely we are
assessing. Thus, not only do we need tools to measurg
and evaluate changes in motor function, but as testers
it is also our responsibility to evaluate the applic-
ability of the instruments to specific clinical situations;
The results of our study suggest the GMFM to
possess both a good intra-rater and inter-rater relia
bility, despite the fact that only the most difficult
dimensions were tested, and the observers were nol
trained in using the test. Earlier studies have sho
the GMFM to be highly reliable, valid and sensitive ta
changes in a child’s motor function (6). However,

dimensions D and E (7), suggesting dimensions A, B
and C to be more difficult to score.

least for two years. However, as precision in result
had been reported to be independent of previous:
clinical experience of using the GMFM (7), another
selection criterion was the absence of such experience.

Physical therapists need to know whether they are
using tests in a manner that produces reliable meas:
urements, so that they can have confidence in thein
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Jig. I. Agreement between percentage scores by individual raters at two different assessments. O = Dimension A,
[ |- dimension B, A = dimension C. Arrows indicate duplicated data.

ibility to attribute a change in score to changes in
patient function rather than to measurement error (5).
I'hus, for the present study a standardized test situa-
{ion was required, and therefore video-recordings of
¢hildren with CP performing the set tasks on dimen-
sions A, Band C were spliced together. Using a video-
recording is an efficient means of assessing patients of
various ages, functional levels and severities of CP.
When evaluating measures for clinical use, it is impor-
(unt to consider population-specific reliability for the
particular group being measured, and for the type of
people administrating the instrument (4). This was
borne in mind when selecting children for the video-
recording, all three of whom had been referred as
candidates for SDR.

The video-recording was kept short (20 minutes) to
ivoid the impairment of the reliability due to over-
long assessment. We measured test reliability on three
(A. B and C) of the five dimensions, considered to be
the more difficult part of the test.

There are several advantages and disadvantages of
using video-recordings to capture observational data
(2. 3, 8). By using a video-recording, it is possible to
¢liminate such confounding factors as variation in
patient compliance. This advantage is particularly
apparent when dealing with children. However, this

approach is of no help in evaluating the physical
therapist’s ability to administer the instrument in
practice (8). Nor does it take into account other
sources of variability that are present when clinicians
assess children in practice, e.g. variability due to
different testers and environments. Therefore further
research is needed to determine whether reliability is
maintained in a clinical situation in which it is neces-
sary to both administer and score the GMFM.

The physical therapists in our study had no pre-
vious experience of the GMFM. None the less, their
ratings were characterized by a high level of agree-
ment and a good level of agreement between the two
assessments. This suggests the GMFM to be easy to
use due to the helpful administration and scoring
guidelines containing explicit definitions of the criteria
for successful accomplishment by the examinee of the
set task for each item (7). The manual was translated
into Swedish in order to minimize error due to lan-
guage difficulties. Inter-rater reliability was better at
the reassessment, possibly due to the physical thera-
pists being somewhat more experienced or motivated
on the second occasion.

In conclusion, both the inter-rater and intra-rater
reliability would seem to be good at repeated admin-
istration of the GMFM, even if the tester is not
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trained in its use. We suggest that the GMFM may
prove to be an important measurement tool for use
in follow-up to assess function and treatment out-
come in CP.
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