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Introduction

Researchers at McMaster University,
University, and the Hugh
MacMillan Rehabilitation Center, Ontario,

initiated the development and validation

Queen's

of two assessment instruments designed to
subtle, but

changes over time in motor function and

measure  the meaningful,
motor performance found in children with
cerebral palsy. The Gross Motor Function
Measure (GMFM) and the Gross Motor
Performance Measure (GMPM) were de-
signed to be used together (Gowland et
al, 1995). The distinction between the
measures is that the GMFM measures
'how much' a child can do, whereas the
GMPM measures 'how well' a child can
perform a subset of the motor tasks
(Gowland et al, 1995).

The GMPM consists of 20 items se-
lected from the GMFM to assess the
quality of movement in children with cer-
ebral palsy (Boyce et. al, 1991;1992;
1993;1995;1998). The GMPM uses a sub-
set of four GMFM items from 5 di-
mensions: rolling, crawling/kneeling, sit-
walking/running/
jumping. Three of the 20 items are static,

ting, standing, and

such as standing, while the remaining 17
items are dynamic, such as hopping on
one foot. For each GMPM item, three of
five possible attributes are assessed: align-
ment, coordination, dissociated movement,
stability, and weight shift. Each attribute
is assessed using a five point scale with
a score of 1 representing 'severely abnor-

mal' and 5 representing 'consistently
normal.' All three attributes for each item
are scored simultaneously and are based
on the average performance of three trials
(Boyce et al, 1998).

When an observational assessment tool
is being used as a measure of clinical
outcome, it is important to establish the
reliability of that tool. Several types of
reliability testing are necessary in order to
determine the stability, consistency, and
dependability of the scores for a partic-
ular instrument, particularly inter-rater, in-
tra-rater, and test-retest reliability (Portney
and Watkins, 2000). Although all types of
reliability are important, the purpose of
the present study was to determine the
inter- and intra-rater reliability of the

GMPM in Korea.

Methods

Subjects

A total of 10 children with cerebral
palsy participated in the study from
September 2003 to November 2003. The
sample group comprised 4 children diag-
nosed with spastic diplegia, 3 with spastic
hemiplegia, and 1 with spastic quad-
1 with athetoid, and 1 with
ataxia. The mean age was 5.6 years,

riplegia,

ranging from 4 to 8 years.

Procedures
A 1-day GMPM training program was
developed. The workshops commenced

with a description of the research back-
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Table 1. Subject characteristics (N=10)
Type Frequency

Spastic diplegia 4
Spastic hemiplegia 3

Cerebral palsy type Spastic quadriplegia 1
Ataxia 1
Athetoid 1

Sex Male 3
Female 7

Age (yr) 5.6+1.35

ground and properties of the GMPM. An
overview of general concepts in adminis-
tering and scoring the test was followed
by group discussion on the scoring issues
of each GMPM item using videotaped
examples. The workshop focused on the
specific definitions and criteria used to
evaluate each GMFM item wusing the
GMPM attributes.

Three
students were the evaluators for the study.

inexperienced physical therapy
All three evaluators participated in a
one-day training workshop on the admin-
istration of the GMPM taught by a phys-
ical therapist with 6 years of clinical ex-
perience in pediatric physical therapy.
Before commencing the test, evaluators
were given a GMPM manual and in-
structed to use the administration and
scoring guidelines when scoring the test
videotape. Prior to being shown the
GMPM item on videotape, the item num-
ber and the number of trials they would
see the child attempt for that item were

identified. The tape was stopped between

items to allow participants time to score
and prepare for the next item. No items
were replayed. All children were assessed
barefoot, without assistive devices. No
discussion took place regarding scoring

during the assessment.

Reliability testing

Interrater reliability was assessed by
comparing the simultaneous independent
assessment from the three evaluators using
the GMPM. All items were performed
three times and scored according to the
definitions provided in the manual (Boyce
et al, 1998).

Data analysis

The intraclass correlation coefficient
[ICC (2,1)] was used to assess the degree
of correspondence and agreement among
(Portney and Wakins, 2000).

Overall agreement score of ICCs were de-

ratings

termined by dimension and attribute. For
this study, ICCs below .75 were consid-
ered 'poor to moderate', those above .75
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were considered 'good', and above .90
'excellent’ (Portney and Wakins, 2000).

Results

The reliability indexes are shown in
Table 2. There was great variability in
the performance for judgements of attrib-
ute, with ICC(2,1) values ranging from
13 to .53. ICCs revealed that weight
shift was in the 'poor' category while the
attributes of dissociated movement, coordi-
nation, alignment, and stability were
found to be in the 'moderate’ category

(Table 2).

Table 2. Reliability measures by attribute

for the total group (N=10)
Attribute ICC(2,1)
Dissociated movement 52
Coordination 46
Alignment 53
Weight shift A3
Stability 38
Total 44

Discussion

Knowledge of inter-rater reliability and
agreement provides the clinician with in-
sight into the standardization of the test,
and the raters with the ability to use the
criteria correctly in scoring behaviors
(Harris et al, 1984; Tinsley and Weiss,
1975). An important consideration in all
reliability studies is the need to sample

the range of performance across the range
of items (Russell et al, 1994). Previous
studies have used either a descriptive or
correlative  statistic. These statistics are
not appropriate for reliability testing of an
ordinal scale. The intraclass correlation
coefficient statistic is preferred because it
measures agreement while accounting for
chance agreement (Portney and Wakins,
2000).

Primary purveyors of measures usually
spend a great deal of time developing
and validating a new instrument, and col-
lecting normative data. Generally, a much
smaller amount of effort is directed to-
ward issues of training. Although clini-
cians have a responsibility to acquire the
necessary training before using a new
measure, it is often not clear what the
necessary training is, or how to acquire it
in a systematic and effective manner. The
time and cost associated with setting up a
training package have likely been de-
terrents to its development (Russell et al,
1994).

There are a number of disadvantages
and advantages to the use of videotapes
as a medium for training and evaluating
new users of a test such as the GMPM.
One of the main disadvantages of using
criterion videotapes to assess reliability is
that this method is only testing the partic-
ipant's ability to score the videotaped test
reliably and is not providing an indication
of the assessor's ability to administer and
score the test in a clinical situation
(Russell et al, 1994).
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Another problem with using videotapes
is the quality of videotaping, in particular,
the ability to capture on videotape, from
the best possible camera angle, the move-
trying to test.
Experience has shown it may be more
difficult to judge whether a child is

"initiating” a movement from videotape or

ment the therapist is

from real life.

There are, however, a number of ad-
vantages to using videotapes as a method
of assessing reliability. First, it is possible
to evaluate the effects of an intervention
(such as a training workshop) in a stand-
ardized manner. Second, the use of video-
tapes allows an efficient means of assess-
ing several patients of varying diagnostic
and functional levels while eliminating the
issue of patient compliance. This advant-
age is particularly appealing when dealing
with children. Videotapes can be edited to
ensure they are capturing different training
issues and covering an appropriate spec-
trum of function. Third, by having a cri-
terion testing videotape with the "correct"
score, as determined by experts, the thera-
pist can ensure that response are not only
reliable, but valid.

When the therapists then assess in-
ter-rater reliability, it may be high be-
cause everyone agrees on how to score,
but the score is not the correct (valid)
one. Finally, another use for criterion test-
ing videotapes is to have an easy method
of assessing ongoing levels of competency.
Tests can be completed at regular inter-
vals to ensure that high levels of reli-

ability are maintained over time. Gross
(1991) and Gross and Conrad (1991) of-
fer further discussion of the advantages
and disadvantages of using videotape to
capture observational data.

The results from this pilot study in-
dicate that it is questionable to assess the
reliability of the quality of movement in
children with CP wusing a videotape.
Further research is needed to determine
whether this reliability is improved in a

clinical situation.

Conclusion

Our purpose was to examine the inter-
rater reliability of inexperienced physical
therapy students’ scores using the GMPM
from videotaped performances. The results
from this study indicate that it is ques-
tionable to assess the reliability of the
quality of movement in children with CP
using GMPM. Further work is needed to
whether the reliability of

GMPM is improved in a clinical situation.

determine
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