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ABSTRACT. A prospective, randomized, controlled trial
was conducted to assess the effects of early physical
therapy on infants at risk for neurologic sequelae and to
evaluate the impact of such early treatment on the pre-
vention or minimization of future handicaps. A cohort of
134 infants who had received care in two Montreal inborn
neonatal intensive care units was identified prospectively.
Infants were stratified according to prognosis and birth
weight and were randomly assigned to either an experi-
mental or control group. Babies assigned to the experi-
mental group received early physical therapy, whereas
those allocated to the control group received conventional
follow-up care. Qutcome measures were administered by
independent evaluators at 12 months and included meas-
ures of neurologic status, motor and overall development,
and physical growth. No statistically significant differ-
ences on any of the measured outcomes at 12 months
were found between the experimental and control groups.
Infants weighing less than 750 g at birth, regardless of
group assignment, consistently demonstrated significant
delays in their growth and development when compared
with their heavier peers. The early physical therapy pro-
gram investigated in this study was not efficacious in
altering the pattern of motor development in those high-
risk infants participating in the trial. Pediatrics
1986;78:216-224; physical therapy, high-risk infant, pre-
maturity, neuromuscular development, clinical trial.

Physical therapy has long been the treatment of
choice for children suffering with neuromotor dis-
orders such as cerebral palsy. Specific treatment
approaches and handling techniques have been de-
veloped and are now being offered to infants and
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young children with motor handicaps secondary to
CNS deficits."* Yet, careful investigations of the
efficacy of these therapeutic approaches as they are
applied to involved children are lacking.

Advocates of physical therapy argue that early
referral is required to elicit optimal results. Unfor-
tunately, affected children are often not identifiable
at birth, thus making early treatment impossible.
Accordingly, proponents of very early treatment
are suggesting that intervention should be provided
for infants who are at risk for neuromotor disorders
and should be treated as soon as possible to mini-
mize future handicaps.?

Due to inevitable methodologic problems, ethical
issues, and practical constraints, the question con-
cerning the efficacy of physical therapy in the treat-
ment of either children at risk for or children with
neuromotor delays remains unanswered. In addi-
tion, the effect of the timing of intervention, ie,
early v late, remains unknown. The few studies
conducted to date have produced equivocal results
that may be questioned on methodologic issues such
as a lack of control groups, sample size, outcome
measures, and sample population.*® The dearth of
studies is understandable given the fact that phys-
ical therapy has become an accepted form of treat-
ment for these children, making the withholding of
treatment almost impossible. Similarly, the ques-
tion regarding the prevention of delays by interven-
ing early is complicated by the lack of definitive
characteristics of abnormality in the newborn stage

with severity.

The present randomized controlled clinical trial
was conceived to overcome some of the methodo-
logic problems that have plagued earlier investiga-



tions. The aim of this study was to assess the role
of physical therapy in the treatment of infants at
risk for neuromotor delays and to evaluate the
impact of such early treatment on the prevention
or minimization of future handicaps.

M AUDS

Lesign

A cohort of 134 surviving infants who were con-
sidered to be at risk for neurologic sequelae was
identified during a 24-month period (March 1, 1982,
to February 28, 1984). Two at-risk groups of infants
were included in the cohort: infants weighing 1,500
g or less at birth and infants, regardless of birth
weight, who had experienced birth asphyxia, sei-
zures, or CNS dysfunction with a subsequent ab-
normal EEG tracing during their newborn period.

All study infants received neonatal care at the
inborn neonatal care unit of either the Royal Vic-
toria or the Jewish General Hospitals. An asphyxic
infant was defined as any infant who had an Apgar
score of 3 or less at one minute and required bag
and mask ventilation for more than three minutes
immediately after birth. Infants with overt congen-
ital abnormalities were excluded from the study.

The cohort of 134 children does not include all
of the children who met the inclusion criteria, as
some parents refused to provide consent for partic-
ipation in the trial. Although we failed to document
either the number or characteristics of the “non-
consenters”, it 1s our impression that the two pri-
mary reasons for nonparticipation were (1) distance
of program from place of residence and (2) the
unwillingness of some parents to agree to the pos-
sibility of being randomly assigned to the experi-
mental group and having to attend the program.

All infants meeting the inclusion criteria with
consenting parents were assessed within 2 weeks of
term by one of the two neonatologists associated
with the study using the Prechtl Neurological Ex-
amination of the Full-Term Newborn Infant.® Ges-
tational age was determined from the maternal
history of her last menstrual period and confirmed
by early ultrasound findings. To avoid any bias
associated with prior knowledge of the infant’s
medical condition, the neonatologist from the first
hospital assessed the neonates from the second
hospital and vice versa. This examination includes
a comprehensive list of age-specific items that as-
sess the important subsystems of the nervous sys-
tem. The examination also controls for the behav-
ioral state of the infant when the items are admin-
istered.

Precht)® has applied the optimality concept to
this scale for the purpose of objective scoring. For

an item to be scored “optimal,” the best possible
response must be obtained. Hence, the definition
of an optimal response is more narrow and more
precise than the definition of normality which pre-
sumes the absence of a pathologic condition. A list

surements tor 42 items on the neonatal scale,™"

criterion, a point is added to the total score, which
reaches a maximum of 42 if all of the items are
found to be optimal.

Following the assessment, infants were classified
according to the Prechtl score as either “optimal”
(total score of =32) or “nonoptimal” (total score of
<32) and also according to birth weight. Three birth
weight groups were selected: <750 g, 750 to 1,500 g,
and >1,500 g. Infants were then stratified according
to optimality and birth weight and were randomly
assigned to the experimental or control groups us-
ing a balanced system of block randomization. The
randomization scheme was set up before the study
began in a series of sealed envelopes. Until the
consent form was signed and the Prechtl assess-
ment completed, the group assignment was un-
known.

Treatment Procedure

Physical therapy programs were initiated at term
for all infants assigned to the experimental group.
These treatment programs emphasized teaching
parents specific handling, positioning, and stimu-
lation techniques based on neurodevelopmental
treatment principles and patterns of movement in
order that the infant experience normal positions
and movements."*!! For the first 3 months, infants
were seen weekly by the same physical therapist,
who is a certified instructor in the neurodevelop-
mental treatment approach, for a one-hour private
session. Following this 3-month period, experimen-
tal infants were seen once every 2 weeks for the
next 9 months. Treatment sessions comprised three
components: individualized treatment, demonstra-
tion, and parent instruction. Approximately 30
minutes of the session was used for individualized
treatment of the infant by the therapist; the re-
maining 30 minutes was devoted to demonstration
and instruction. Handling, positioning, and specific
exercise routines were demonstrated, and parents
were instructed to incorporate these routines into
their daily activities, such as diaper changing, bath-
ing, and feeding. Individualized written treatment
programs were provided weekly to the parents in a
notebook. Parents were requested to record in the
notebook on a daily basis whether or not they had
carried out the activities as well as any specific
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problems they had encountered or pertinent devel-
opmental observations. Transportation to and from
the treatment sessions was provided, as was baby-
sitting for older siblings.

This treatment protocol was chosen for several
reasons. Because neuromotor dysfunction is not
always identifiable at birth and because asympto-
matic infants may manifest pathologic conditions
during the first year, we chose to evaluate the
efficacy of physical therapy in preventing or mini-
mizing handicap with all children in an at-risk
sample. The specific frequency and intensity of the
treatments were based on the belief that initially
parents would require more input by the therapist
to learn and carry out the exercise routines. Follow-
ing the first 3 months of intensive treatment, par-
ents would be able to assume a more active role in
the treatment of their children and require less
contact with the therapist. The neurodevelopmen-
tal treatment orientation was selected because in
our opinion this approach is currently the treat-
ment most widely advocated and used in North
America for the prevention and remediation of neu-
romotor disorders."’

In addition to the physical therapy treatment
programs, all infants assigned to either the experi-
mental or the control group continued to attend
their respective neonatal follow-up program. Indi-
vidual referrals of the control children to physical
therapy by the neonatologists, pediatricians, or
neurologists were accepted at any time during the
follow-up period. Control infants referred to phys-
ical therapy received treatment as it was offered in
the local pediatric hospital.

Measures

The infants were classified and stratified accord-
ing to birth weight and their Prechtl scores prior to
the randomization to make the experimental and
control groups comparable. However, to ensure that
the stratification/randomization process did, in
fact, result in comparable groups, the following
independent variables were collected and recorded
for all trial infants: birth weight, gestational age,
birth length, head circumference, time to regain
birth weight, age at hospital discharge, discharge
weight and length, length of infant’s hospital stay,
maternal and paternal age, Apgar scores, Prechtl
score, sex, delivery, appropriate or small for gesta-
tional age, living arrangement, level of maternal
and paternal education, socioeconomic status, as-
phyxia, seizures, hypoglycemia, and prolonged ven-
tilation. It was judged that any of these variables
might affect the performance of the infants in the
trial.
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To assess the impact of early physical therapy on
the motor status of the developing infant, we eval-
uated outcomes at 12 months for all of the study
children. The children’s ages were corrected for
prematurity by subtracting the number of weeks
born prematurely from the child’s chronologic age.
Independent evaluators who were unaware of the
group assignment of the participating infants per-
formed the outcome evaluations.

We selected a variety of measures to assess the
various aspects of development. The Wolanski
Gross Motor Evaluation'? is designed to evaluate
motor development from 3 to 13 months of age and
provides an overall score as well as a score for four
motor subsections: head and trunk movements, sit-
ting, standing, and locomotion.

The Wilson Developmental Reflex Profile!® as-
sesses the quality of primitive and postural reflexes.
A chart listing the reflexes present from birth to 2
years of age indicates graphically the normal devel-
opment of these reactions. The infants’ responses
are compared to the expected reactions, and the
number of abnormal responses is calculated.

The Milani-Comparetti Motor Development
Screening Test!! evaluates motor development
from birth to 2 vears of age. Postural control and
reflex reactions are evaluated, and the results ob-
tained are compared to the age norms of the profile.
The number of abnormal or deviant responses is
calculated.

The Griffiths Mental Development Scale'® pro-
vides mental ages and developmental quotients for
five subscales, locomotor, personal-social, hearing
and speech, eye-hand, and performance, as well as
a general development quotient.

The Neurological Examination of the Collabo-
rative Perinatal Project'® involves a complete pe-
diatric examination of neurologic function and de-
velopmental skills as well as the neurologist’s final
Judgement on the overall status of the infant: nor-
mal, suspect, or abnormal.

In addition to the developmental and neuromotor
assessments, physical measurements, weight,
height, and head circumference, were collected.

RESULTS

Of the 134 infants who entered the trial during
the 24-month period, 19 (14%) dropped out of the
study prior to the 12-month assessment. Four fam-
ilies moved, eight families became disinterested in
the study and refused to return for assessments,
two families who had given their initial consent
refused to participate, one family with twins was
advised by their pediatrician to discontinue, one
family discontinued due to the death of the child’s



TABLE 1.

Birth Wt (g} and Prechtl Experimental Control Group
Neurologic Examination (Group {n =59
Classification {n = 56)

<750
Optimal 1 0

Balanced System of Block Randomization*

>1,500
Optimal 1 3
Nonoptimal 9 a

* Results are numbers of infants.

mother, and two families refused treatment but
returned for asessments. The results of the initial
hlock randomization process for the remaining 115
children is shown in Table 1. The 19 infants who
li:.d dropped out were equally distributed between
the experimental group (n = 10) and the control
group (n = 9). Analyses were conducted to deter-
mine whether the experimental and control groups
were comparable on the 25 independent variables.
No significant differences were found between the
two groups on any of the background variables.
Summaries of these analyses are provided in Tables
2 and 3.

Analyses comparing the 19 infants who dropped
out with the 115 remaining children on the 25
independent variables revealed that the infants no
longer in the program were more likely to have
single parents and mothers and fathers with lower
levels of education than the remaining children.

Three-way analyses of variance were then per-
tormed with all of the 12-month dependent varia-
bles (weight, height, head circumference, Wilson
Reflex Profile, Milani-Comparetti, Wolanski, and
Griffiths scores). The three independent factors
and levels associated with each factor are given in
Table 4. No significant main group effect was noted
for any of the dependent variables; ie, experimental
children did not significantly differ from control
children on any of the measured outcomes at 12
months. Neurologically optimal children differed
significantly from nonoptimal children on only one
outcome measure: height (P = .05). Children who
weighed <750 g at birth performed consistently
more poorly at 12 months than their heavier coun-
terparts. They were significantly lighter and
smaller, had smaller head circumferences, and ex-
hibited slower motor development and lower loco-
motor and personal-social developmental quotients
than the other two birth weight groups. Subsequent
multiple comparison analyses (Scheffe) revealed
that infants weighing <750 g achieved significantly
lower Wilson reflex, Milani-Comparetti and Wo-

TABLE 2. Comparison of Experimental and Control
Groups on Independent Variables

Variable and Group Mean SD T P

Value Value

Birth wt {g)
Experimental 1.356.34 59607 —N.0N1 99
wolitl o oty N P (S TN §

Birth length (cm)

Experimental 38.56  4.80 —0.02 .98

Control 3857  4.56
Head circumference
(cm)
Experimental 2705 335 0.77 .44
Control 26.58  3.19
Time to regain
birth wt (d)
Experimental 1443 642 -0.77 .44
Control 1532  6.08
Age at discharge
(d since conception)
Experimental 27889 3491 122 22
Control 27251 19.33
Discharge wt (g)
Experimental 2,620.36 54049 —-0.11 .92
Control 2,530.25 463.51

Discharge length (cm)

Experimental 46.47 3.86 1.00 .32

Control 45,79 341

Length of infant’s

hospital stay (d)

Experimental 69.46 42.06 062 54
Control 65.31 29.30

Maternal age
Experimental 28.59 560 014 .89
Control 28.46  4.70

Paternal age
Experimental 30,73 6.09 31 .75
Control 30,39 512

Apgar score (1 min)
Experimental 3.80 258 —-1.74 .08
Control 461 240

Apgar score (5 min)
Experimental 6.54 204 —1.19 .24
Control 697 1.74

Prechtl score
Experimental 23.27 747 —-0.86 .39
Control 2436 597

lanski locomotor scores, and lower locomotor and
personal-social Griffiths quotients than infants
weighing 750 to 1,500 g at birth. The smallest
infants also differed significantly from the two
larger birth weight groups on measures of height
and head circumference and on Wolanski standing
scores. The results of these analyses for the three
main effects are grouped according to physical mea-
surements, motor development items, and devel-
opmental quotients and are reported in Tables 5 to
7. Finally, no significant two-way or three-way in-
teractions were noted.
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TABLE 3. Comparison of Experimental and Control Groups on Independent Variables

Variable Experimental Control x* P Value
Group Group

Sex
Male 24 26 .00 1.0
Female 32 33

Pregnancy
Single 40 45 14 70
Multiple 16 14

Delivery
Vertex 23 31 1.59 45
Breech 3 2
Cesarean section 30 26

Gestational age
Small 8 2 3.03 .08
Appropriate 48 a7

Maternal education
(Grade school 9 11 4.83 .30
High school 17 24
Technical school 8 9
University 21 12
Information unavailable 1 3

Paternal education
Grade school 8 12 5.18 27
High school 10 16
Technical school 12 10
University 24 16
Information unavailable 2 5

Socioeconomic status
Professional or executive 24 18 2,94 40
Technical or skilled labor 29 36
Unskilled labor or unemployed 2 1
Information unavailable 1 4

Asphyxia
Yes 26 20 1.39 23
No 30 39

Seizures (abnormal EEG finding)
Yes 4 6 06 .81
No 52 53

Hypoglvcemia
Yes 4 6 0B 81
No 52 53

Prolonged ventilation
Yes 16 13 35 .55
No 40 46

TABLE 4. Factors and Levels in Analyses of Variance
Factor Levels

Group
Prechtl Neurological Examination
Birth wt category

Experimental, control
Optimal, nonoptimal
<750 g, 750-1,500 g, >1,500 g

A stepwise discriminant analysis was then per-

P laial i dliu LainE oL Broups, OLX vdridples (rer-
formance Developmental Quotient, Eve-Hand De-
velopmental Quotient, Wilson Reflex Profile, Per-
sonal-Social Developmental Quotient, Speech/
Hearing Developmental Quotient, and Wolanski
Sitting) were entered in the analyses. The derived
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discriminant function had a x* of 17.24 with an

Compliance was monitored during the 12-month
period for the experimental children to assess
whether the treatment programs were being imple-
mented. Compliance was subjectively rated inde-
pendently by the project coordinator and the phys-
ical therapist as being excellent, moderate, or poor.



TABLE 5. Analyses of Variance: Physical Measurements at 12 Months

Source of Variation Wt (g) Height {cm) Head Circumfer-
ence (cm)
Mean P Value Mean P Value Mean P Value
Group
Experimental 9,062.7 NS 74.6 NS 45.7 NS
Control 9,171.8 74.5 46.0
Prechtl Neurological
Examination
Optimal 9,561.5 NS 759 .05 46.5 NS
Nonoptimal 9,039.2 74.3 45.7
Birth wt (g)
<750 7,741.7 .001 70.9 001 44.0 007
750-1,500 9,173.7 74.8 46.0
=>1,500 9,501.8 75.1 46.0

TABLE 6. Analyses of Variance: Motor Development at 12 Months

Source of Variation Wilson Reflex  Milani-Com- Wolanski (Score)
Profile paretti —_—
{No. of Abnor- (No. of Abnor- Head and Sitting Standing Locomotor
mal Respanses) mal Responses) Trunk
Mean P Value Mean P Value Mean P Value Mean P Value Mean P Value Mean P Value
Group
Experimental 2.39 NS 2.84 NS 4505 NS 5520 NS 6732 NS 7425 NS
Control 2.68 2.78 45.27 56.07 69.81 75.88
Prechtl Neurological
Examination
Optimal 2.12 NS 1.76 NS 4571 NS 5800 NS 7165 NS 7729 NS
Nonoptimal 2.61 2.99 45.07 55.23 68.07 74.70
Birth wt (g)
<750 4.78 .03 6.33 .04 4333 NS 5467 NS 5600 .01 6233 .01
750-1,500 2.19 2.35 45.72 55.92 69.88 76.72
=>1,500 3.00 3.14 43.71 54.95 68.81 T73.95
TABLE 7. Analyses of Variance: Griffith Developmental Quotients at 12 Months
Source of Variation Locomotor Personal/Social Speech/Hearing Eye/Hand Performance
Mean P Value Mean P Value Mean PValue Mean P Value Mean P Value
Group
Experimental 109.6 NS 97.5 NS 95.3 NS 98.1 NS 97.3 NS
Control 112.0 102.3 98.5 116.1 112.9
Precht] Neurological
Examination
Optimal 118.1 NS 104.7 NS 103.9 NS 1095 NS 106.7 NS
Nonoptimal 109.6 99.1 95.7 106.9 105.0
Birth wt (g)
<750 92.8 .01 85.7 .02 82.4 NS 82.1 NS 85.8 NS
750-1,500 113.2 101.5 98.6 111.2 108.1
>1,600 109.1 100.0 96.3 102.4 102.0

Ratings were based on the notebook recordings and  locomotor quotient, a difference of ten points be-

on the rater’s impressions of the parents’ ability
and commitment to follow through on the home
program. Of the 56 ratings, the two raters disagreed
o only ten cases. In these ten cases, the higher
compliance rating was used. Sixty-eight percent of
the parents were viewed as being excellent com-
pliers, 27% as moderate, and 5% as poor.
Clinically important differences were unlikely to
have been missed. Specifically, for the Griffiths

tween the experimental group and the control group
would have been found 80% of the time, whereas a
difference of 14 points would have been found 95%
ot the time, ie, 1t a true difference of 14 points in
the locomotor quotient existed between the exper-
imental and control groups, there was only a 5%
chance of failing to reject the null hypothesis of no
difference.

Results from the Neurological Examination of
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TABLE 8. Twelve-Month Neurologic Assessment

(EU up Normal Suspicious A bnormal
Experimental 35 14 7
Control 41 15 3

Ly LU Ul ie DO Ul UBUEIaL GALE BLYELL L L diig Oy
Of the ten children with neurologic abnormalities,
four were blind with generalized developmental de-
lays, one child was blind and had a shunted hydro-
cephalus, one child had a shunted hydrocephalus
with accompanying development delay, one child
had microcephaly, one child had spastic diplegia,
and two had overall developmental delays. Of the
five blind children, three were in the experimerital
group and two were in the control group; of the two
children with hydrocephalus, one was in the exper-
imental group and one was in the control group.

Subsequent analyses were performed excluding
the five blind children. No significant main effects
for the two factors, group, or optimality were noted.
All previous birth weight category differences other
than height and weight were eliminated.

Physical therapy was not completely withheld
from the entire control group of children through-
out the 12-month period. Although no control child
received physical or occupational therapy before 6
months of age, seven of the control children were
referred for treatment during the second half of the
first year. The mean age of these “treated” control
children at the time of referral was 8.25 months.
To analyze the effects of the “treated” control chil-
dren, two additional sets of analyses were per-
formed. First, because no control child had received
treatment prior to 6 months of age and because we
had uniformly collected outcome data on all of the
study children at 6 months, a complete series of
analyses of variance were performed with all of the
6-month dependent variables. No significant main
group effect at 6 months was noted for any of the
dependent variables. Second, we removed the seven
“treated” control children from the control group
to reanalyze the 12-month outcome data. One-way
analyses were conducted with all of the 12-month
dependent variables comparing the performance of
the three groups of children: experimental, control,
and “treated” control. Significant differences be-
tween the three groups were found on three of the
dependent variables: Wolanski Standing (P = .03),
Griffiths Locomotor Developmental Quotient (P =
.03), and Griffiths Personal-Social Developmental
Quotient (P = .003). Subsequent multiple compar-
ison analyses (Scheffé) revealed that the control
children performed significantly better than the
“treated” control children on all three variables.
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Also, the control children achieved significantly
higher Personal-Social Developmental Quotient
scores than the experimental children.

DISCUSSION

Our findines fail to nrovide statistieal evidence

as applied 1n this tnal either prevents neuromotor
dysfunction or promotes motor development in at-
risk infants. The performance at 12 months of age
by the experimental group was not superior to the
control group in any of the assessed areas of devel-
opment. Similarly, children in the experimental
group were as likely to be categorized as neurolog-
ically suspicious or abnormal at 1 year of age as
control children,

Unlike earlier studies that have reported positive
responses to physical therapy with specific sub-
groups of children,'® we were unable to demon-
strate signifiant interaction effects with either of
the two additional factors studied, Prechtl optimal-
ity scores and birth weight. Early physical therapy
as provided in this clinical trial did not have a
significant impact on any specific subgroup of ex-
perimental children. In other words, we were unable
to demonstrate treatment effects in selective groups
of infants.

Several explanations for these findings should be
considered. The referral and subsequent treatment
of control children was unavoidable due to ethical
considerations and may, indeed, have contaminated
the results. Clearly, however, this referral pattern
and subsequent treatment cannot be considered to
be early treatment, because children were only re-
ferred after the manifestation of a developmental
problem. Accordingly, we believe that the study
design still adequately addresses the question con-
cerning the impact of a specific type of early phys-
ical therapy. Our 6-month analyses fail to demon-
strate short-term early treatment effects. Although
the 12-month comparison of “treated” controls with
controls is difficult to interpret due to methodologic
limitations, it is clear that the overall absence of
treatment effects cannot be simply explained by
the performance of the “treated” control group.

More intensive intervention than that offered in
this trial may be required to effect developmental
advances. It may be unreasonable to expect a one-
hour weekly treatment session to have measurable
impact on neurologic maturation or motor devel-
opment. The program included individualized treat-
ment, but it stressed parental education and en-
couraged home programming. More intensive, spe-
cialized treatment by highly skilled therapists may
indeed be required to prevent neuromotor dysfunc-



tion. Previous early intervention studies with cul-
turally disadvantaged children have shown that
daily intensive intervention is required to derive
positive outcomes.'”'® Although this may be true as
well with neurologically at-risk youngsters, we be-
lieve that the model evaluated in this trial closely
represents the treatment pattern most emphasized
in North America today for long-term chronic dis-
ability.

The timing of the initiation of the intervention
may be questioned. Although we have considered
this study to have assessed early physical therapy,

it is still possible to intervene earlier within an -

infant’s life. Many proponents of early intervention
recommend intervening in the neonatal intensive
care unit after the infant is medically stable but
prior to term or discharge.'®* We chose to stand-
ardize the timing of treatment and, thus, only began
treatment at 40 weeks of conceptional age. Perhaps
earlier treatment would have elicited different re-
sults.

One might question whether a larger proportion
of the more seriously involved children were ran-
domly assigned to the experimental group. This
reservation is largely based on the disproportionate
number of experimental children who were consid-
ered to be neurologically abnormal at 12 months.
Of the seven abnormal experimental children, six
of them exhibited conditions that clearly demon-
strate major CNS involvement. Only two of the
three abnormal control children can be considered
to be severely involved. Despite the convincingly
similarity of the two groups as measured by the
various independent variables, one might argue that
the apparent disparity in the numbers of severely
involved children may, in fact, have diminished any
true treatment effects. Few therapists would sug-
gest that neurodevelopmental treatment programs
will resolve major brain impairments. Perhaps of
more relevance are the children who are deemed to
be neurologically suspicious at 1 year. These chil-
dren, although not categorically involved, are at
risk for minimal to moderate levels of dysfunction.
It might be implied that, whereas early physical
therapy may not impact on the severely involved
child, it should have measurable effects on the
suspect children. These 29 children were evenly
distributed between the treatment and control
groups. This finding, perhaps more than any other,
yuestions the role of this fori of therapy on even-
tual outcome of the at-risk infant.

Although the assessment of compliance in this
trial may be suspect, it is difficult to suggest, on the
basis of the available data, that the lack of a treat-
ment effect is due to the absence of parental com-
pliance, On the other hand, it may be that control

parents assumed a more “active” role in the stim-
ulation of their infants than the experimental par-
ents. Because control parents were aware that they
were not receiving the “treatment,” they may have
become more active participants in their child’s
daily care than the experimental parents, who be-
lieved that their child was being “treated” by some-
one else. If we accept the critical role of the parent
in infant education, this participation factor may
be of vital importance.?!

Finally, the positive effect of early physical ther-
apy may only be detectable with further matura-
tion. It is possible that only with long-term follow-
up will we be able to detect either a general treat-
ment effect or specific subgroups of children who
benefit from early physical therapy. [t may be that
treatment minimizes the motor disability in those
infants who have been or will be diagnosed as
having cerebral palsy. We intend to continue to
monitor the developmental progress of the children
as they age to better evaluate the long-term treat-
ment effects.

As important as the clinical trial results are, the
clear findings that were associated with the birth
weight factor. Regardless of group assignment, chil-
dren weighing <750 g at birth consistently exhib-
ited physical, motor, and developmental delays at
12 months of age. And, all nine children who
weighed <750 g at birth were assessed as being
neurologically suspicious or abnormal at 1 year.
Although the final developmental outcome for these
nine children is still uncertain, this subgroup of
very low birth weight infants represents a unique
at-risk population,

IMPLICATIONS

The failure to demonstrate benefits for the
treated group of children is disappointing for those
who advocate this form of early physical therapy as
a means of enhancing the motor development of
high-risk infants. Although the statistical findings
are difficult to discount, we do not believe that the
results of this one study should be interpreted as
the final answer to this important question.

Specifically, the results of this one clinical trial
with a specified treatment program and a carefully
defined infant population should not be generalized
to other treatment programs or different pediatric
popuiations. In additon, by the measures used, we
chose to assess certain motor and developmental
outcomes. This, in itself, is a major limitation of
the trial because the effects of early physical ther-
apy may be quite varied and not limited to the
parameters assessed in this study. Although the
value of these additional potential benefits of ther-



apy should not be inferred from the results of this
investigation, further work is required to objectively
assess them.

Traditionally, physical and occupational thera-
pists have been the primary care providers in the
long-term management of these children. During
the years, parents have looked toward therapists
for valuable support and guidance for the care of
their handicapped children. Given this long-stand-
ing commitment to the management of these chil-
dren, physical therapists should view these findings
as a challenge to search for and develop new treat-
ment approaches. It may well be that an earlier,
more intensive, or longer intervention than that
provided in this study is required to significantly
impact on developmental or motor outcome. Simi-
larly, innovative techniques using different theoret-
ical constructs and the latest technologic advances
may have to be adopted to prevent dysfunction.

Clearly, the task at hand is to continue to identify
and evaluate new therapeutic approaches for in-
fants at risk for neuromotor dysfunction. It is only
through careful, scientific investigation that we will
be able to identify the components of efficacious
treatment programs.

ACKNOWLEDGMENTS

The research was supported by Social and Behavioral
Sciences Research grant 12-99 from the March of Dimes
Birth Defects Foundation and grants from National
Health Research and Development Program, Health and
Welfare Canada, and Fonds de la Recherche en Santé du
Québec.

We thank Carol Doucette, Susan Hardy, and Rochelle
Hasen for their assistance in the administration of the
study.

REFERENCES

1. Bobath B: A very early treatment of cerebral palsy. Dev Med
Child Neurol 1967;9:373-390

2. Bobath K: A Neurophysiological Basts for the Treatment of
Cerebral Palsy. London, Spastics International Medical
Publications, 1980

3. Masi1 W: Supplemental stimulation of the premature infant,

224 PHYSICAL THERAPY

10.
11.

12.

14,

15.

16.

17.

18.

19.
20

21.

in Field TM (ed): Infants Born at Risk: Behavior and De-
velopment. New York, Spectrum Publications, 1979, pp
367-387

. Paine RS: On the treatment of cerebral palsy—The outcome

of 177 patients, 74 totally untreated. Pediatrics 1962;29:605—
616

. Wright F, Nicholson J: Physiotherapy for the spastic child:

An evaluation. Dev Med Child Neurol 1973;15:146-163

. Scherzer AL, Mike V, Ilson J: Physical therapy as a deter-

minant of change in the cerebral palsied infant. Pediatrics
1976:58:47-52

. Brandt S, Lonstrup HV, Marner T, et al: Prevention of

cerebral palsy in motor risk infants by treatment ad modum
Vojta: A controlled study. Acta Pediatr Scand 1980:69:283—
286

. Somerfield D, Fraser BA, Hensinger RN, et al: Evaluation

of physical therapy service for severely mentally impaired
students with cerebral palsy. Phys Ther 1981:61:338-343

. Precht! HFR: The Neurological Examination of the Full-

Term Newborn Infant. London, William Heinemann Medi-
cal Books, 1977

Touwen BCL: Neurologicat Development in Infancy. London,
William Heinemann Medical Books, 1976

Scherzer AL, Tscharnuter I: Early Diagnosis and Therapy
in Cerebral Palsy. A Primer on Infant Developmental Prob-
lems. New York, Marcel Dekker, 1982

Wolanski N, Zdanska-Brincken M: A new method for the
evaluation of motor development of infants. Pol Psychol
Bull 1973;4:43-53

. Wilson J: A developmental reflex test, in Vulpé SG (ed):

Vulpé Assessment Battery. Toronto, National Institute on
Mental Retardation, 1979

Milani-Comparetti A, Gidoni EA: Routine developmental
examination in pormal and retarded children. Der Med
Child Neurol 1967;9:631-638

Griffiths R: The Abilities of Babies: A Study in Mental
Measurement. London, University of London Press, 1954
Hardy JB, Drage JS, Jackson EC: The First Year of Life:
The Collaborative Perinatal Project of the National Institute
of Neurological and Communicative Disorders and Stroke.
Baltimore, Johns Hopkins University Press, 1979

Heber P, Garber H: The Milwaukee project: A study of the
use of family intervention to prevent cultural-familial retar-
dation, in Friedlander B, Sterritt G, Kirk G (eds): Excep-
tional Infant Assessment and Intervention. New York, Brun-
ner/Mazel, 1975, vol 3, pp 399433

Ramey C, Smith BJ: Assessing the intellectual consequences
of early intervention with high-risk infants, Am J Ment
Defic 1976:81:318-324

Rice RD: Neurophysiological development in premature in-
fants following stimulation. Dev Physchobiol 1977;13:69-76
Dickson JM: A model for the physical therapist in the
intensive care nursery. Phys Ther 1981;61:45-48
Bronfenbrenner U: Is early intervention effective? in Fried-
lander BZ, Sterritt GM, Kirk GE (eds): Exceptional Infants,
Assessment and Intervention. New York, Brunner/Mazel,
1975, vol 3, pp 449-475



