Research Report

Validity of the Peabody Developmental Gross Motor
Scale as an Evaluative Measure of Infants Receiving

Physical Therapy

Background and Purpose. The purpose of this study was to examine the
validity of the Peabody Developmental Gross Motor Scale (PDMS-GM) as an
evaluative measure of infants receiving physical therapy. Subjects and Meth-
ods. Infants who attended an early intervention program (N=124) were
grouped by diagnosis: cerebral palsy, Down syndrome, bydrocephalus, preterm
with developmental delay, full term with developmental delay, and otber. The
PDMS-GM was administered to each infant three times over a G-month period

by a therapist who did not provide treatment. Results. Mean scaled scores and

age-equivalent scores increased for each group. Individual change was exam-
ined using the reliable change index. The results indicated that the change in
total raw score for 62% of the infants was greater than what could be attrib-
uted to measurement ervor. When minimal clinically important change was

defined as 10 scaled score points, the index of responsiveness was equal to 0.5.

This finding indicates that a sample size of 68 subjects per group would be
needed when the PDMS-GM is used as an outcome measure in research. Con-
clusion and Discussion. The mean change scores for each group support the

use of the PDMS-GM as an evaluative measure. For many infants, particularly

infants with cerebral palsy, the PDMS-GM was not responsive to change over a

G6-month period. The index of responsiveness suggests that the PDMS-GM should

be used only as an outcome measure in large clinical trials. The PDMS-GM is
not recommended for evaluating the direct effects of physical therapy but is

recommended for providing a global measure of change in motor development

as part of a multidimensional assessment. [Palisano R, Kolobe TH, Haley SM,

et al. Validity of the Peabody Developmental Gross Motor Scale as an evaluative

measure of infants receiving physical therapy. Phys Ther. 1995;75:939-951.]

Key Words: Developmental disability, Gross motor development, Measurement,
Responsiveness, Validity.

Selection of a developmental assess-
ment should be dependent on the
ability of the physical therapist to
identify the purpose of assessment
and to critically review published
information for evidence of a test’s
validity specific to the intended use.
Standardized developmental assess-
ments are administered for several
different purposes, including screen-
ing, diagnosis, determination of eligi-

bility for public-funded early interven-
tion programs, treatment planning,
and measurement of change for evalu-
ating the effectiveness of intervention.

Discriminative measures are intended
to distinguish between individuals
with or without a particular character-
istic or function.! For example, norm-
referenced assessments are based on
the average performance of children
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without impairments or disabilities and
are thus designed to discriminate be-
tween infants with and without devel-
opmental delays. The use of a discrim-
inative measure is appropriate when
the purpose of testing is to screen,
diagnose, or determine eligibility for
early intervention services. Alterna-
tively, evaluative measures are used to
measure the magnitude of change in
development over time or after inter-
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vention.! Criterion-referenced assess-
ments that are based on task analysis,
sequential stages, or mastery of a
content domain without regard to
performance of other children of the
same age are preferable when the
purpose of assessment is treatment
planning or evaluation of the effects of
treatment.?

Although norm-referenced assess-
ments of motor development are in-
tended to discriminate between chil-
dren with and without motor delay,
they have frequently been used as
evaluative measures in research that
has examined the effectiveness of
physical therapy for infants with cere-
bral palsy and those at risk for neuro-
motor disabilities.>> This practice is
controversial, Rosenbaum and col-
leagues® stated that norm-referenced
motor assessments should not be used
as evaluative measures until they are
validated as responsive to changes
made by children with motor
dysfunction.

Responsiveness (ie, the ability to mea-
sure clinically important changes over
time) is a type of validity that is neces-
sary for an evaluative measure.”
Rosenbaum et alé and Boyce et al®

have described several psychometric
properties that are unique to a mea-
sure that is intended to evaluate motor
function outcomes of intervention for
children with cerebral palsy. Items
must reflect the goals of intervention
and the changes that children with
cerebral palsy are capable of making.
There should be a sufficient number
of items above a child's present level
of ability and a rating scale that in-
cludes several response options for
partial as well as complete accom-
plishment of each item. The method
of scoring should be quantitative and
allow detection of small changes in
performance.

The Peabody Developmental Gross
Motor Scale (PDMS-GM) is standard-
ized and normed for ages from birth
through 83 months and is intended for
use by professionals from several
disciplines, including physical thera-
pists. Folio and Fewell constructed the
PDMS-GM to accomplish several pur-
poses, including (1) identification of
children with delayed motor develop-
ment, (2) identification of a child’s
unique strengths and needs, (3) as-
sessment of motor development over
time or in response to intervention,
and (4) identification of motor objec-
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tives and intervention strategies when
used with accompanying activity
cards. The PDMS-GM, therefore, was
designed for use as both a discrimina-
tive and an evaluative measure.

The PDMS-GM contains 170 items
equally divided among 17 age levels.
Items are grouped into five skill cate-
gories (reflexes, balance, nonlocomo-
tion, locomotion, and receipt and
propulsion of objects) that in the test
authors’ opinion represent the cluster-
ing of items that place similar de-
mands on the child. Items are scored
on a three-point scale (0, 1, 2), with a
score of 1 indicating that the behavior
is emerging but that the criterion for
successful performance is not fully
met. The raw score for the gross mo-
tor scale can be converted into an

- age-equivalent, a percentile, or a stan-

dardized score. The raw score may
also be converted into a scaled score.
Scaled scores are normalized raw
scores that are independent of age
norms and, therefore, capable of mea-
suring small changes in motor devel-
opment. Scaled scores have a mean of
500, a standard deviation of 100, and a
range of 200 to 800. A scaled score of
500 indicates that a child is at the
midpoint in mastery of the items on
the PDMS-GM but does not indicate
what items were achieved. Although
Folio and Fewell state that “a change
of 25 scaled score points is the same
no matter where it occurs on the
scale,"P120 evidence that items are
ordered from least to most difficult
and that the difficulty of each succes-
sive item increases in equal increments
is not provided in the test manual.

Information on reliability and content,
construct, and concurrent validity of
the PDMS-GM is reported in the test
manual.? Evidence of the ability of the
PDMS-GM to discriminate between
children with and without delayed
motor development (except for the O-
to 5-month age levels) supports con-
struct validity.? Studies have provided
further evidence of concurrent validity
of the PDMS-GM with the Bayley
Motor Scale' and of interrater reliabil-
ity of PDMS-GM scores for 4- and
S-year-old children with and without
motor delays.’* An in-depth analysis of
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the strengths and limitations of the
PDMS-GM when used as a discrimina-
tive measure is provided by Hinderer
etal.’?

Although Folio and Fewell® state that a
purpose of the PDMS-GM is to mea-
sure change across time or after inter-
vention for children with motor im-
pairments or delays and the PDMS-GM
has been used in physical therapy
outcome research,!3+ the responsive-
ness of the PDMS-GM has not been
investigated. The purpose of our study
was to examine the validity of the
PDMS-GM as an evaluative measure of
infants receiving physical therapy. We
were interested in examining change
from three perspectives: mean change,
individual change, and minimal clini-
cally important change. The following
research questions were examined: (1)
Do infants grouped by diagnosis dem-
onstrate an increase in PDMS-GM
scaled scores and age-equivalent
scores when tested three times over a
6-month period? (2) What percentage
of infants demonstrate an increase in
PDMS-GM raw score that exceeds the
change that could be explained by
measurement error? and (3) What is
the sample size requirement when the
PDMS-GM is used as an evaluative
measure in treatment outcome re-
search? The third question was ad-
dressed in two phases, which involved
estimation of minimal clinically impor-
tant change and determination of the
index of responsiveness.”

Method
Subjects

The subjects were 124 infants who
met the following eligibility criteria: (1)
were enrolled in an early intervention
program in which they received physi-
cal therapy, (2) had a motor delay as
measured by a z score of —1.5 or
below on the PDMS-GM, (3) did not
have a medical condition that pre-
vented participation in physical ther-
apy, and (4) had no progressive neu-
rological disorder or medical condition
in which progress in motor develop-
ment would not be expected over a
6-month period. Sixty-one infants
attended one of nine early interven-

Table 1.
by Diagnosis

Mean Age and Percentage of Gross Motor Delay at the Initial Test Session

Percentage of Motor

Age (mo}f® Detay®

Diagnosis N X SD Range X SD Range
Cerebral palsy 36 16.6 8.7 28 65% 22% 74%
Developmental

delay-preterm 21 12.8 6.3 23 41% 30% 84%
Developmental

delay-full term 20 19.6 7.4 26 46% 18% 77%
Down syndrome 19 16.8 7.7 28 50% 14% 58%
Hydrocephalus 9 142 55 14 74% 17% 54%
Other 19 15.7 6.0 21 60% 23% 82%

“Ages of preterm infants adjusted for gestational age.

*100% — (Peabody Developmental Gross Motor Scale age-equivalent score/Age).

rion programs in the Boston (Mass)
metropolitan area, 42 infants attended
one of six early intervention programs
in the Chicago (Il) metropolitan area,
and 21 infants attended an early inter-
vention program in Cumberland
County, New Jersey. Informed consent
of a parent or guardian was obtained
for each infant.

The sample comprised 76 male infants
and 48 female infants who ranged in
age from 2 to 33 months (X=16.2,
SD=0.9) at the start of the study. The
ages of the 54 infants born preterm
were adjusted to account for gesta-
tional age at birth. One hundred in-
fants were Caucasian, and 19 infants
were African-American. The race of 5
infants was not reported.

Subjects were grouped by diagnosis
based on review of intake forms and
medical reports contained in each
infant’s early intervention program file
(Tab. 1). Thirty-six infants had cerebral
palsy, 19 infants had Down syndrome,
and 9 infants had hydrocephalus.
Twenty-one preterm infants and 20
full-term infants had a developmental
delay in two or more domains, with
no specific diagnosis. The criterion for
developmental delay varied among
the early intervention programs, but
developmental delay was generally
defined as an age-equivalent score
that was a minimum of 25% below the
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infant’s chronological or adjusted age.
The remaining 19 infants constituted a
heterogeneous group that had the
following diagnoses: spina bifida
(n=3), genetic syndrome other than
Down syndrome (n=4), microcephaly
(n=4), congenital infection (n=2),
congenital central nervous system
malformation (n=1), macrocephaly
(n=1), autism (n=1), and head trauma
(n=1).

The mean age of each group ranged
from 12.8 to 19.60 months (Tab. 1). The
results of a one-way analysis of vari-
ance (ANOVA) indicated an age effect
(F=2.30: df=5,118; P=.05). Post hoc
analysis using Tukey’s honestly signifi-
cant difference multiple-comparison
test indicated that the mean age of the
full-term infants with developmental
delays was greater than that of infants
with other diagnoses (P<.03), whereas
the mean age of the preterm infants
with developmental delays was less
than that of infants with other diag-
noses, except for infants with hydro-
cephalus (P<<.03). The mean percent-
age of gross motor delay at the start of
the study ranged from 41% to 74%
among the groups (Tab. 1).

This study did not investigate the
effectiveness of physical therapy;
therefore, no attempts were made to
control the methods of service deliv-
ery, treatment frequency. or the treat-
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ment approaches utilized among the
physical therapists. In general, infants
were seen by a physical therapist
between twice a month and twice a
week. The type of service delivery
varied and included direct physical
therapy in an isolated setting, group
therapy, therapy that was integrated
into educational and play activities,
and consultation to parents and early
intervention team members. The ser-
vices received by infants who attended
the early intervention programs in
Massachusetts and New Jersey have
been reported.?5.16

Procedure

The PDMS-GM was administered to
the infants at the start of the study and
at 3-month and 6-month intervals
following the standardized procedures
outlined in the test manual. All of the
testing was performed by therapists
who did not provide treatment to any
of the infants. A physical therapist or
an occupational therapist administered
all of the assessments. Sixty-six per-
cent of the assessments were per-
formed at the center at which the
infants received services, and 34% of
the assessments were performed in
the infants’ homes.

The occupational therapist and the
physical therapist who administered
the PDMS-GM to the infants who
attended the early intervention pro-
grams in Massachusetts established
interrater reliability by independently
scoring the performance of nine sub-
jects prior to data collection. The intra-
class correlation coefficient (1ICC[2,1])
for age-equivalent scores was .98.

The first author (RJP) established inter-
rater reliability with the author (THK)
who administered the PDMS-GM to
the infants in Illinois and the author
(SLJ) who administered the PDMS-GM
to the infants in New Jersey. Prior to
testing the infants who lived in Illinois,
six infants were independently scored
(three from videotape and three from
direct observation) and the ICC (2,1)

for age-equivalent scores was .95. To
determine test-retest reliability, the
author who administered the
PDMS-GM to the infants in Illinois
tested six infants twice within 1 week.
The ICC (3,1) for age-equivalent
scores was .99.

A similar procedure was followed
prior to testing the infants who lived
in New Jersey. Six infants were inde-
pendently scored, three from video-
tape. The ICC (2,1) for raw scores of
items administered was .96. One week
later, the therapist readministered the
PDMS-GM to three of the infants to
determine test-retest reliability. The
ICC (3,1) for raw scores of items ad-
ministered was .98.

Data Analysis

The PDMS-GM raw scores were con-
verted into scaled scores and age-
equivalent scores using the tables
contained in the test manual. Statistical
analyses were performed using SPSS/
PC+, version 3.0.*

The distributions of scaled scores and
age-equivalent scores for each group
at each of the three test sessions were
examined for skewness and kurtosis
using the z distribution and an alpha
level of .001.%” The distributions of
age-equivalent scores did not demon-
strate skewness or kurtosis for any
group. The distributions of scaled
scores demonstrated skewness, kurto-
sis, or both, for three groups. For the
preterm infants with developmental
delays, the distribution of scaled
scores for the 6-month test session
demonstrated positive kurtosis and
negative skewness. For the full-term
infants with developmental delays and
the infants with hydrocephalus, the
distribution of scaled scores demon-
strated positive kurtosis for two of the
test sessions. Overall, the assumption
of a normal distribution was not vio-
lated, and the data were analyzed
using parametric statistics.

*SPSS Inc, 444 N Michigan Ave, Chicago, IL 60611.
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For each group, a one-way ANOVA
for repeated measures was used to
analyze differences in mean scaled
scores and age-equivalent scores for
the three test sessions. For all ANO-
VAs, post boc analyses of effects were
performed using the Tukey honestly
significant difference multiple-
comparison test. The .05 probability
level was used to test for statistical
significance.

The reliable change index (RCD) devel-
oped by Jacobson et al'® and modified
by Christensen and Mendoza'® was
used to examine whether each infant’s
change in raw score for the 6-month
period exceeded what could be ex-
plained by measurement error. Appli-
cation of the modified RCI to measure-
ment of change in children receiving
therapy services is discussed by Otten-
bacher et al.2° The formula for the
modified RCI is

posttest score — pretest score
\/ Saie

where the S ¢ is the standard error of
the difference between pretest and
posttest scores that would be expected
if no actual change had occurred.

(D RCI =

The Sy for a particular test is com-
puted from the standard error of mea-
surement for a 95% confidence inter-
val. The S, for the PDMS-GM was
calculated using the formula:

@) Sair = \/ (SE)? + (SE,)

where SE, is the standard error of
measurement of the raw score for the
age level of the PDMS-GM that corre-
sponded to the infant's age at the
initial assessment and SE, is the stan-
dard error of measurement for the raw
score for the age level that corre-
sponded to the infant’s age at the
6-month assessment. Jacobson et al®
proposed that an RCI larger than
+1.96 would be unlikely to occur
without actual change (P<.05).

The index of responsiveness’” was
calculated to determine sample size
requirements when the PDMS-GM is
used as an outcome measure in clini-
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Figure 1. Mean Peabody Developmental Gross Motor Scale scaled scores for initial, 3-month, and G-month assessments by
diagnosis.

cal research. The equation for the
index of responsiveness is

A
(3) R=——=——
\/ 2 X MSE

The numerator Delta (A) is the mini-
mal clinically important change. The
denominator is derived from the mean
square error (MSE) of a univariate
repeated-measures ANOVA and re-
flects within-subject variability. Delta
has not been determined for the
PDMS-GM scaled score. In this study,
Delta was estimated as 10 points. This
estimate is roughly equivalent to a
1-month gain in age-equivalent score

for the age levels of the infants in this
study. The rationale for the estimate
was also based on pilot work that
involved having two physical thera-
pists independently view videotaped
excerpts of consecutive test sessions
for five infants who made varying
amounts of change during this study.
The two infants judged as having
made minimal clinically important
change by both therapists had a
1-month gain in age-equivalent score.

Results

Mean scaled scores and age-equivalent
scores for each group are presented in
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Figures 1 and 2. For all groups, mean
scaled scores and age-equivalent
scores were higher for each successive
test session. The mean change in
scaled scores and age-equivalent
scores for the 6 months for each
group are presented in Table 2. The
mean change in scaled scores ranged
from 15.0 (infants with cerebral palsy)
to 33.3 (infants with hydrocephalus).
The mean change in age-equivalent
scores ranged from 2.2 months (in-
fants with cerebral palsy) to 4.0
months (preterm infants with develop-
mental delays).
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Figure 2. Mean Peabody Developmental Gross Motor Scale age-equivalent scores for initial, 3-month, and 6-month assessments

by diagnosis.
_ The results of the one-way ANOVAs
Table 2. Mean Change in Peabody Developmental Gross Motor Scale Scaled Scores for repeated measures are summarized
and Age-Equivalent Scores for the G-Month Period by Diagnosis in Table 3. Both mean scaled scores
and mean age-equivalent scores in-
Scaled Score Age-Equivalent Score creased for each group. The results of
Diagnosis N X sD Range X SD Range the Tukey multiple-comparison tests
indicated that mean scaled scores and
mean age-equivalent scores were
Cerebral palsy 36 15.0 14.7 65 22 1.7 6.0 higher for each successive test session
Developmental for all groups, except infants with
delay-preterm 21 301 17.0 67 4.0 2.1 9.0 hydrocephalus (P<.05). The mean
Deﬁ"’p?‘ﬁ?ta' 20 03 5 . . 60 scores of infants with hydrocephalus
eyl term 19 3 ° ' 2.0 ' increased between the initial and
Down syndrome 19 23.1 15.5 64 33 1.7 5.5 3-month test sessions and the initial
Hydrocephalus 9 33.3 19.8 61 3.7 2 9.0 and 6-month test sessions but not
Other 19 30.2 27.8 122 3.2 241 8.0
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between the 3- and 6-month test
sessions.

Table 3. Results of One-Way Analyses of Variance for Repeated Measures Done to

Examine Differences in Mean Peabody Developmental Gross Motor Scale Scaled Scores
and Age-Equivalent Scores for the Three Test Sessions by Diagnosis

A graph of the RCI value for each
infant’s initial and 6-month raw scores

rank ordered by group is presented in

Age-Equivalent Figure 3. The RCI values ranged from

Scaled Score Score
—0.46 to 9.06. Seventy-seven infants
Diagnosis of F P F P (62%) had an RCI greater than 1.96,
indicating that their change in raw
Cerebral palsy 2,70 31.75 <.001 49.29 <.001 score was greater than what could
Developmental potentially be attributed to measure-
delay-preterm 2,40 55.91 <.001 59.22 <.001 ment error (P <.05). The RCI of the
Developmental remaining 47 infants (38%) was less
delay-full term 2,38 20.92 <.001 38.92 <.001 than 1.96, indicating that their change
Down syndrome 2,36 31.95 <.001 41.23 <.001 in raw score could potentially repre-
Hydrocephalus 216 16.02 <.01 8.90 <.001 sent measurement error and not actual
Other 236 17141 <.001 29.46 <.001 change. The percentage of infants in

each group with an RCI of greater

than 1.96 was 86% for preterm infants
with developmental delays, 63% for

*1.96

O

10 15 20 25 30 35
No. of Subjects
Legend
cP A Preterm 4 Full Term
@ DownSyndrome ¥ Hydrocephalus ) Other

Figure 3. Reliable change index (RCD values of individual infants rank ordered by diagnosis.
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infants with Down syndrome, 63% for
infants with other diagnoses, 60% for
full-term infants with developmental
delays, 56% for infants with hydro-
cephalus, and 50% for infants with
cerebral palsy.

The equation for the index of respon-
siveness (R) was solved when the
numerator Delta (minimal clinically
important change) was equal to 10
scaled score points (equivalent to a
1-month gain in age-equivalent score).
The MSE for the repeated-measures
ANOVA for initial and 6-month scaled
scores for the entire sample was
182.01. Entering this value into the
responsiveness equation resulted in a
denominator of 19.1 and an R of 0.5.
Using a table of sample size require-
ments for various responsiveness lev-
els, a sample size of 68 subjects per
group would be required when
R=0.5.7 This sample size require-
ment is based on an alpha of .05
(one tailed), a beta of .10, and the
assumption that the samples are
independent.”

Discussion

The purpose of this study was to ex-
amine the validity of the PDMS-GM
when used as an evaluative measure
in infants receiving physical therapy
from three perspectives: mean change,
individual change, and minimal clini-
cally important change. The changes
in mean scores for each group provide
initial support for the validity of the
PDMS-GM when used as an evaluative
measure for infants receiving physical
therapy. Although the scaled score is
recommended when the purpose of
testing is to measure change in gross
motor development, the infants in this
study also made gains in age-
equivalent scores. Although an in-
crease in raw score of 1 or 2 points
increased the scaled score, a gain of
between 5 and 12 points was neces-
sary to increase the age-equivalent
scores achieved by the infants in this
study. The finding that the mean age-
equivalent scores for each group in-
creased between a mean of 1.0 and
2.1 months for the 3-month intervals
and between a mean of 2.2 and 4.0
months for the 6-month interval sug-
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gests that the changes were of clinical
importance.

Each subject’s change in PDMS-GM
raw score was also examined because
decisions in clinical practice are made
on an individual basis. Furthermore,
Jacobson et al'® contend that statistical
analyses based on group means pro-
vide no information on the proportion
of subjects who benefited from the
treatment. The RCI was developed as
one criterion for determining improve-
ment in individual clients based on the
premise that for individual change to
be considered statistically significant, it
must also be statistically reliable.!® The
RCI values for this study indicate that
62% of the infants demonstrated an
increase in raw score for the 6-month
period that could not be attributed to
either random variation or measure-
ment error associated with the PDMS-
GM. Although the majority of infants
made true gains in raw scores, the
changes made by 38% of the infants
were not large enough to rule out
measurement error. This finding sug-
gests that for many infants, particularly
those with neuromotor impairments
such as cerebral palsy, the PDMS-GM
is not responsive to change over a
6-month period. Therapists, therefore,
should take into consideration the
standard error of the difference be-
tween initial and follow-up assessment
scores to determine whether the
change in PDMS-GM raw score made
by individual children exceeds what
could potentially be attributed to mea-
surement error.

The results suggest that the PDMS-GM
has limitations when used as an evalu-
ative measure in infants with cerebral
palsy. The mean scaled scores and
age-equivalent scores of infants with
cerebral palsy increased over a
6-month period; however, the amount
of change was less than the changes
made by the other groups. Further-
more, only 50% of infants with cere-
bral palsy made changes in raw score
that exceeded what could potentially
be attributed to random variation or
measurement associated with the
PDMS-GM. The results are not surpris-
ing given the number and severity of
motor impairments associated with

cerebral palsy and the fact that the
construct of the PDMS-GM is based on
motor development of children with-
out motor delays or impairments. The
Gross Motor Function Measure
(GMFM)?! was recently designed and
validated to measure change in gross
motor function in children with cere-
bral palsy. Kolobe?? compared the
GMFM and the PDMS-GM and re-
ported that although infants made
comparable changes on both mea-
sures, the construct; large number of
items in the lying and rolling, sitting,
and crawling and kneeling domains; a
four-point rating scale, and separate
items for the right and left sides sug-
gest that the GMFM is the preferred
measure for evaluating change in
infants with cerebral palsy.

What constitutes minimal clinically
important change for a 6-month pe-
riod has not been determined for the
PDMS-GM. Our estimate of minimal
clinically important change was based
on the impression that a gain in scaled
score of 10 points would require the
infant to demonstrate emerging ability
or acquisition of several postures and
movements that parents and health
care professionals would perceive as
important for motor function. When
minimal clinically important change
was defined as 10 scaled score points,
the sample size requirement of 68
subjects per group exceeds the sample
size of all but one intervention study
that included a control or comparison
group.>2325 This finding suggests that
for research purposes, the PDMS-GM
is appropriate for use as an outcome
measure only when there is a large
sample size or when evidence exists
that the intervention will produce a
moderate or large treatment effect.

Although minimal clinically important
change was used in this study to de-
termine sample size, the concept has
broader implications that have not
been addressed in physical therapy
outcome research. Changes that are
statistically significant are not necessar-
ily of clinical importance, and vice
versa. Jaeschke et al? define minimal
clinically important difference as the
smallest difference in score that pa-
tients perceive as beneficial and that
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would mandate a change in the pa-
tients’ management. Based on this
definition, the question of what consti-
tutes minimal clinically important
change must reflect the perceptions of
families and children who receive
physical therapy. Ultimately, resolution
of this issue may depend on the cost-
to-benefit ratio of providing children
and their families the services associ-
ated with achievement of minimal
clinically important change.

The results of this study cannot be
generalized to children with motor
impairments who are above the age of
3 years. Subjects were selected based
on the assumption that infants with
motor impairments would be more
likely to demonstrate changes on the
PDMS-GM compared with children
above 3 years of age. This assumption
is based on the expectation that there
are a sufficient number of items on the
PDMS-GM below the 12- to 14-month
age level to measure changes in pos-
tures and movements in supine,
prone, quadruped, and sitting posi-
tions made over a 3- to 6-month pe-
riod in infants with mild to moderate
motor impairments, including infants
with limited potential for short-term
changes in standing and walking. For
children with motor impairments who
are 3 years of age and older, many
items below the 12- to 14-month age
level no longer reflect the focus of
physical therapy, and there is a ceiling
effect above this age level for children
who are unable to stand and walk
independently.

Although the mean change scores and
to a lesser extent the individual
change scores support the use of the
PDMS-GM as an evaluative measure,
the gains measured may not be di-
rectly related to the goals of physical
therapy. The PDMS-GM is based on
the motor development sequence and
the change needed to pass successive
items for a posture or movement may
exceed the potential of infants with
motor impairments and disabilities,
especially when change is measured
over a short period of time. The
PDMS-GM was not constructed to
measure changes in quality of move-
ment, arnount of caregiver assistance,

the need for assistive devices and
orthoses, or changes in motor function
within contexts that are important for
daily routines. When these areas are
the focus of physical therapy, alterna-
tive or additional evaluative measures
are recommended. Previous research
supports the use of individualized
outcome measures such as goal attain-
ment scaling to measure small, but
clinically meaningful, changes that are
directly related to the focus of physical
therapy.'627 We recommend using the
PDMS-GM to provide a global mea-
sure of change in motor development
but not as the primary method of
evaluating change in infants receiving
physical therapy, especially infants
with cerebral palsy.

Conclusions

This study was an initial attempt to
examine the validity of the PDMS-GM
when used as an evaluative measure
of infants receiving physical therapy.
Infants grouped by diagnosis made
gains in mean scaled scores and age-
equivalent scores over a 6-month
period, and the magnitude of the
mean changes was judged as clinically
important. These findings provide
support for use of the PDMS-GM as an
evaluative measure. The measurement
error associated with change scores of
individual subjects was examined
using the RCI. The gains in raw score
made by 38% of the infants were not
of sufficient magnitude to conclude
that an actual change in motor devel-
opment had occurred. This finding
suggests that for many infants who
receive physical therapy, the
PDMS-GM is not responsive to
changes made over a 6-month period.
In particular, the changes made by
infants with cerebral palsy were less
than the changes made by the other
groups, and only 50% of infants with
cerebral palsy made changes in raw
score that exceeded what could po-
tentially be attributed to random varia-
tion or measurement error associated
with the PDMS-GM.

The concept of minimal clinically
important change has important impli-
cations for treatment outcome research
and warrants further investigation.

Physical Therapy / Volume 75, Number 11/ November 1995

When minimal clinically important
change for a 6-month period is de-
fined as 10 scaled score points, the
sample size requirement would be 68
subjects per group. This requirement
suggests that the PDMS-GM should be
used as an outcome measure only in
large clinical trials or when evidence
exists that the intervention will pro-
duce a moderate or large treatment
effect. In accordance with the recom-
mendations of Neisworth and Bag-
nato,? we advocate that the
PDMS-GM should be used as a global
measure of change in motor develop-
ment as part of an assessment that
includes multiple dependent measures
and derives data from multiple sources
and contexts.
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The desire to create and validate an
instrument that can be used with con-
fidence to conclusively demonstrate
the effectiveness of treatment in infants
recetving physical therapy is a laud-
able goal. Palisano et al have shown
the merit of a sequential, step-by-step
process in establishing the measure-
ment properties of the Peabody Devel-
opmental Gross Motor Scale (PDMS-
GM) for this purpose. They describe a
detailed study in which they answer
key questions for evaluative measures:
Does the measure show changes in
group scores over time? Do most
infants show changes in their individ-
ual scores? Is the measure responsive
to clinically important differences in
gross motor skills, and can data from
the study be used for sample-size
calculations in clinical trials? This arti-
cle, however, should be making only
tentative conclusions for a variety of
methodological reasons.

In establishing validity of an evaluative

measure, it is commonly agreed that a
new measure must demonstrate its
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ability to record changes in subjects
who are actually changing. Without a
“gold standard” to assess whether
individuals in the sample are truly
changing, one cannot conclude that
the change scores that may be ob-
served actually reflect true change.!
One may merely be observing mea-
surement error or random variation in
gross motor skills unless the study also
collects data from an external measure
that is applied concurrently with the
test measure. Alternatively, one could
divide the sample into groups known
to be “stable” and “changing” by some
other criterion, such as parent or ther-
apist report, and then compare the
ability of the test to show differential
change between the groups.*® Finally,
one could apply the test measure to a
sample that receives an intervention of
known efficacy and observe whether
the test measure correctly detects a
change in motor skills.

The authors have not incorporated
any of these comparative techniques
in the study, and thus we are left

wondering whether the observed
change scores represented true change
in motor skills. They appear to rely on
the fact that the sample was recruited
from children receiving therapy, as if
that guaranteed that the children
would actually be changing their skills.
Even this assumption, however, does
not appear to hold for the reported
38% of children who did not record a
criterion reliable change index value
of 1.96 and thus whose change scores
may have been due to measurement
error. It is questionable whether the
authors’ conclusion that the PDMS-GM
can detect true change in motor skills
in the diagnostic groups can be fully
supported.

A similar lack of comparative informa-
tion is evident in the sample selection.
The authors use the PDMS-GM itself to
classify children with motor delay.
They also report, however, that the
measure has not been validated for
this purpose in the 0- to 5-month-old
population. If the PDMS-GM is not
sensitive in discriminating delay in this
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