
The Effect Of Early Referral And Intervention 
On The Developmentally Disabled Infant: 
Evaluation At 18 Months Of Age 
Mary Ann Sharkey, Ph.D., Marsha E. Palitz, CCC-s.P., Lynn F Reece, P.T, 
Brenda 1. Rutherford, 0. T, Jennifer P. Akers, P. T, Barbara 1. Alvin, Ph.D., 
and Brian R. Budenholzer, M.D. 

Abstract: This study examines the age of referral and the effect of early intervention for the physically 
handicapped child. Fifty children were referred before 9 months of age, and they were compared with 55 
children referred after 9 months of age. At 18 months of age, the children in the earlier referred group showed 
greater developmental progress in acquisition of skills in all of the six areas tested: perceptual-fine motor 
(P < 0.0003), cognition (P < 0.0001), language (P < 0.00(4), sociaI-cmotionai (P < 0.00(1), sdf-care 
(P < 0.0001), and gross motor (P < 0.00(2). The results show that, at least in the short term, there is a 
critical age for onset of intervention to achieve the most benefit for the devdopmentally disabled child. Family 
physicians should be alert to early warning signs of neurological deficits in order to obtain carIy treatment for 
these children. (J Am Board Fam Pract 1990; 3:163·70.) 

Public law 99-457, a series of amendments to the 
Education of the Handicapped Act that were 
passed in 1986, has a number of features that will 
increase availability of early intervention pro
grams for infants. First, the law gives strong in
centives to states to begin serving children from 
birth to age 6 years. Second, it allows and encour
ages states to include in their services those chil
dren from birth through age 2 years who are "at 
risk" of developmental delay, in addition to those 
who have definite neuromuscular handicaps. 
Family physicians can implement the law by: 
(1) referring children to early intervention if they 
are "at risk" of developmental delay; (2) monitor
ing the progress of children referred; and (3) 
serving as advocates for the family, as well as the 
child, to see that intervention is consistent with 
the parent's goals and is without burden to the 
family unit. 

Some primary caregivers might hesitate to re
fer infants with subtle neurological disabilities to 
early intervention for fear of alarming unneces-
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sarily the parents of children who might "grow 
out" of their problems. Therapists believe that 
the earlier a child with a disability is referred for 
treatment, the more successful will be the inter
vention. However, the efficacy of early interven
tion is controversial. 

There is little published research to resolve 
this conflict. Two recent reviews, using meta
analysis to synthesize data from numerous stud
ies, have noted the scarcity of empirical studies 
addressing the age that childr~n start interven
tion programs. 1

•
2 Investigators from the Utah 

State University Early Intervention Research 
Center reviewed 300 studies of early intervention 
efficacy, including environmentally disadvan
taged and physically handicapped children. 3 

They found only five studies that compared 
starting children at two different ages when all 
other variables were held constant. These studies 
showed a 0.04 standard deviation advantage for 
children who begin later. When other studies 
were examined, which took into account age at 
start-up but with other confounding variables, 
there was a 0.16 average effect size favoring chil
dren who began earlier. 3 

A more recent meta-analysis examined the im
pact of early intervention services on physically 
handicapped children aged < 3 years.2 This report 
found that programs that focused on "mildly" 
impaired children had significantly higher out-
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comes when the children were enrolled before 
they were 6 months old (t = 8.15; P = 0.008). Be
cause of small sample size, similar analyses could 
not be performed for programs aimed at "moder
ately" or "severely" impaired youngsters. 

In reviewing studies of children aged < 1 year 
who were referred for developmental therapy 
(i.e., physical or occupational therapy), the re
ported effects of early intervention showed vari
able results. Scherzer and colleagues,4 using a 
pretest and posttest design with random assign
ment, evaluated the effects of 6 months of treat
ment on a group of cerebral-palsied children. 
Fourteen received neurophysiologic physical 
therapy, and 8 received traditional range of mo
tion. The researchers believed that the children 
who were treated at a younger age showed less 
evidence of motor and social changes than those 
who were treated later, although statistical analy
sis was not performed to substantiate the inter
pretation. In contrast, Kanda, et al..i compared 
the age of onset of walking in a group of 8 spastic 
diplegic children who began treatment before 9 
months of age with 21 children who began treat
ment between age 9 months and 3 years. The 
average age to start walking was 8 months earlier 
in the younger-aged treatment group. Connolly 
and RussellI'> reported that children with Down 
syndrome who were treated before age 6 months 
made more progress in terms of developmental 
age than those treated after they were 6 months 
old. These studies investigated subgroups of de
velopmentally delayed children, and the size of 
the samples were small, which is true of much 
research on the developmentally disabled within 
a limited age range. 

A recent study by Palmer, et al. 7 evaluated a 
group of spastic diplegic children when they 
were aged 12 to 19 months. The motor outcome 
of the group receiving 12 months of physical 
therapy was no better than the group receiving (, 
months of physical therapy following (, months 
of infant stimulation treatment. Thus, the study 
did not support the tenet that physical therapy 
started earlier is more effective in the treatment 
of cerebral palsy. Bax stated in an editorial about 
this report: 

Many proponents of early physical therapy would 
have hoped that children would be identified and in a 
treatment programme very much earlier than that. 
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The spastic diplegic form of cerebral palsy really 
ought to be identified within the first year.H 

Thus, both groups enrolled in this study were 
treated later than one would want to test a hy
pothesis about age of onset of early intervention, 
and perhaps more importantly, both groups were 
receiving early intervention during the entire 
study. One was receiving physical therapy, and 
the other was receiving infant stimulation. What 
method of intervention works for which children 
is a controversial question that has not been ade
quately addressed in the literature. 

The present study examines the age of referral 
and the effect of early intervention for the devel
opmentally delayed child. We report the develop
mental outcomes at 18 months of age of two 
groups of children: those who entered the early 
intervention program before or during their 8th 
month of life and those that entered after they 
were 9 months old. 

Methods 
Sample 
One hundred nine consecutively referred chil
dren treated for at least (, months in the Early 
Intervention Program, Easter Seal Society ofVo
lusia and Flagler Counties, were evaluated. They 
were referred by numerous physicians across two 
counties, although the majority were referred 
from Halifax hospital, which houses the major 
neonatal intensive care unit. Four children were 
excluded from the study because they normal
ized. Normalization was defined as the age
appropriate performance of at least four of the six 
developmental areas on the Early Intervention 
Developmental Profile (EIDP).9 The children 
were divided into two groups. Fifty (25 girls, 25 
boys) were referred before 9 months of age (the 
early group). The mean age of referral for this 
group was 5.26 months. The other 55 (23 girls, 32 
boys) began treatment after 9 months of age (the 
late group). The mean age of referral for this 
group was I 3.44 months. 

Diagnosis of the children with cerebral palsy 
was ascertained by the therapists using the cri
teria outlined in the Appendix. 

Tests 
The EIDP was selected as the infant assessment 
tool for two reasons. First, it is one of the best-
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designed and practical diagnostic-prescriptive 
curriculum systems with specific disability 
modifications. \0 Second, the six developmental 
areas could be matched to the personal expertise 
of the therapists participating in the study. The 
EIDP is made up of six scales that provide de
velopmental milestones: perceptual-fine motor 
(PFM), cognition (C), language (L), social
emotional (SE), self-care (SC), and gross motor 
(GM). The self-care section for this study con
sisted of feeding skills only. The EIDP authors 
assigned items to specific age ranges based on 
standardizations or research from other instru
ments. Concurrent validity of the profile was ex
amined by correlating each of the six profile 
scales with standardized evaluation instruments. 
The coefficients for all the scales were generally 
high, ranging from 0.33 between the gross motor 
scale on the EIDP and the Receptive Expressive 
Emergent Scale to 0.95 between the gross motor 
scale on the EIDP and the Bayley Motor Scale. I I 

The EIDP was implemented at the initial eval
uation and after each 6 months of intervention. 
The PFM and C sections were given by an occu
pational therapist, the Land SC sections by a 
speech therapist, and the SE and GM sections by 
physical therapists. 

Interobserver reliability was evaluated by esti
mating the indexes of agreement of two raters 
who independently scored the performance of 10 
children on the developmental profile, EIDP. Re
liability coefficients for accuracy were calculated 
for each profile area. With two observations on 
each test, the Pearson product-moment correla
tion (r) was chosen to estimate the magnitude of 
relations between paired scores. Agreement was 
excellent across all six scales (r = 0.98-1.00) and 
significant (P < 0.00001). Confidence intervals 
for the true mean difference between the raters 
had a confidence level as low as 80 percent and 
still covered o. 

Intervention 
Each child visited the center once weekly for 90 
minutes. The treatment model consisted of par
ent and child rotating approximately every 30 
minutes from one therapist to the next in one 
large treatment room. The session consisted of 
hands-on treatment, which encompassed teach
ing the parent handling and positioning tech
niques to make activities of daily living easier at 

home and actIvItIes to facilitate normal move
ment and appropriate developmental milestones. 
Treatment techniques were based on neuro
developmental principles developed by the 
Bobaths. lz

-
14 

Therapists (speech, occupational, and physi
cal) were responsible for dealing with problems 
of the child and answering questions from the 
parents. The speech therapist focused on feeding 
skills and acquisition of receptive and expressive 
language. The physical therapist was responsible 
for gross motor activities; orthopedic problems; 
and arranging for necessary adaptive equipment, 
such as wheelchairs, prone standers, and walkers. 
The occupational therapist focused on fine motor 
skills and activities of daily living. Children func
tioning at an appropriate age in a specific area 
would not be seen by the relevant therapist. Nine 
children fell into this category and were seen for 
40-minute sessions by individual therapists. 

The program was dependent upon home fol
low through by parents. Parents' abilities to carry 
out the program were monitored by having them 
demonstrate instructed written handling and ex
ercise techniques each 6 months, and proficiency 
was recorded by the therapist. Each child was 
reevaluated each 6 months, and a team confer
ence was held that included the relevant thera
pists, a social worker, and the program director. 
Therapeutic goals were established at this confer
ence, and these goals were then shared with the 
parent. Progress was checked and recorded dur
ing treatment sessions. The evaluation was sent 
to the referring physicians at these 6-month in
tervals, and a prescription to continue treatment 
was required on a yearly basis. 

Payment for treatment was determined by a 
sliding fee scale, which was dependent upon the 
parents' income. Adaptive equipment was availa
ble on loan when needed. Thus, financial status 
was not a hindrance. 

Data Analysis 
T-tests and chi-square analysis of infants' and 
parents' characteristics were used to ascertain 
whether the two groups were clinically and sta
tistically equal at the outset (Tables 1,2). 

The child's score in each area was derived by 
taking the highest item number among four con
secutively passed items. The score for each area 
was plotted on a profile graph (Figure 1) and the 
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Table 1. Characteristics of Infants (n = 105). 

Early (;roup Late Group 
(n=50) (n=55) I' 

)\; umber of girls 
:'\'umber of Iw,ys 
\Iean birthweight (g) 
.\lean gestational age (wk) 
Birth order 

First child 
Second child 
Third child 
Fourth child 
( >ther 
!\iot availahle 

Diagnosis 
Down svndrome 
Cerebral palsy 

Spastic quadriplegia 
Spastic diplegia 
Spastic hcmiplcgia 
. \thctoid (Iuadriplcgia 
. \taxic quadriplcgia 
Hvptonic quadriplcgia 
Hyptonic hcmiplegia 

.\\yci<,mcningocelc 
\ lental retardation 
()thcr svndromcs 
\ lean developmcntal levels 

Perceptual-tinc motor 
( :ognition 
I~II1f.,'1lage 

S'lCial-cl1l.,ti.>I1al 
Self-care 
(in)ss m()t()r 

25 
25 

247H.3 
35.\1 

20 
15 
f) 

4 
6 

6 

15 

6 

I 

1.620 
1.700 
2.240 
2.120 
I.H.l7 
1.510 

• X· = Il.-+I.H. t X, = 6.4IH2 . 

2.l 
32 

3041.6 
35.2 

34 
II 
5 

0 
.l 

7 

12 

II 

0.5193* 
0 .. l006 
0.553H 

0.16H7t 

0.6761:1: 

2.727 O'(X)OO 
2.H73 O'()(XX) 
3.3 5 2 O,()(XX) 

3.491 O.()(XX) 
3.241 O'(X)(X) 
2.519 O.(XXX) 

* X, = 7.5297. 

connecting line was dated. The horizontal lines 
within which the points fall represent develop
mental levels. The profile graphs and develop
mental levels were determined by an outside re
searcher. Evaluations of developmental levels 
between the early and late groups at age 18 
months were compared. Statistical analysis of the 
mean developmental levels between the two 
groups was determined by t-test analysis. Both 
separate and pooled variances were generated, 
and the larger of the two P values are reported. 

Results 
Tables I and 2 summarize the characteristics of 
the groups. The developmental levels of the late 
group at the onset of intervention were signifi
cantly higher than the early group in all areas. No 
sif,rnificant differences were found in the early 
versus the late group for sex, birthweight, gesta-
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tional age, birth order, or diagnosis. Thus, the 
distribution of baseline variables between the two 
infant groups appeared to be equal, except for 
developmental levels. There were no significant 
differences for parents' marital status, mothers' 
educational levels, or mean age of the father at 
the child's birth, but there were significant differ
ences in the fathers' educational levels and the 
mean age of the mother at the child's birth. 

When developmental testing was done at 18 
months, the t-tests for differences in mean func
tionallevels between the two groups showed that 
the early group had significantly higher levels in 
all six areas (Table 3): perceptual-fine motor 
(P < 0.(003), cognition (P < 0.00(1), language 
(P < 0.00(4), social-emotional (P < 0.(001), self
care (P < 0.(001), and gross motor (P < 0.(002). 

Discussion 
Our evaluation of developmental outcomes at 18 
months of age shows an advantage for physically 
handicapped infants referred before 9 months 
for early intervention. This advantage included 
fine- and gross-motor development, cognition, 
language, and social-emotional skills. Our data 
suggest that a program that includes physical, 
occupational, and speech therapy, as well as a 
home program, can enhance the outcome of chil
dren who are referred before 9 months of age 
compared with later referral, at least in the short 
term. Follow-up studies will be able to ascer
tain whether the early group maintains their 
advantage. 

Clinically, in all areas, the children referred 
before 9 months were more than one develop
mental level ahead of those referred later; more
over, they were approximately two developmen
tal levels ahead of their counterparts in social and 
emotional skills. 

One of the limitations of this study was that we 
did not randomly assign children to treatment at 
different ages, but this was not feasible in our 
setting because parents had the right to choose to 
have their child participate in early intervention. 
I n fact, Bax noted that the use of control groups 
with handicapped children has proved to be one 
major stumbling block to evaluating methods of 
treatment. 15 He also stated that we might have to 
accept the fact that certain types of evaluation 
will have to be done on an uncontrolled basis. 
Thus, we attempted to establish the equality of 
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Table 2. Charac:terlsdcs of Parents (0 = 105). 

Early Group Late Group 
(n = 50) (n = 55) P Values 

Marital status 
Married 
Divorced 
Single 
Foster 

Mother's highest educational 
level 

Grade school 
High school 
Technical 
College 
Graduate school 
Not available 

Father's highest educational 
level 

40 

4 

o 
32 

12 
2 

Grade school 4 
High school 18 
Technical 5 
College 13 
Graduate school 4 
Not available 6 

Mean age of mother at 27.0 
child's birth (years) 

Mean age of father at 28.3 
child's birth (years) 

• X, = 4.1174H. t X, = 4.5051. 

39 
6 
7 
3 0.1972* 

4 
32 

10 
1 
7 0.3419t 

31 
3 
6 
0 

10 0.0406* 
24.0 0.0208 

28.1 0.9066 

* X, = II.II0()3. 

our two groups by comparing the distribution of 
baseline variables in both the child and parents. 

Our two groups of infants appeared to be 
equal, except in developmental levels, where the 
infants in the early group at the outset were sig
nificantly lower than the late group. This result 
was expected because of their lower chronologi
cal age. Thus, at the onset of intervention, the 
early group did not have higher test scores that 
could account for their significantly higher devel
opmental levels at 18 months. 

Comparison of parents' characteristics showed 

no significant difference between the two groups, 
except for fathers' educational levels and the 
mean age of the mother at the child's birth. The 
fathers of the early-treated group were more 
highly educated. Perhaps this influenced early 
referral because parents were more attuned to 
aberrant behavior and problems in their children. 
There is also the possibility that parent compli
ance with the home program was better in these 
families, because of greater comprehension. 
However, in most instances in both groups, it 
was the mother who was present at the sessions 
and instructed in the activities. The difference in 
the mother's age at the child's birth was statisti
cally significant, but a maternal age of 27 years in 
the early group versus 24 years in the late group 
is not clinically significant. Missing data about 
parents' educational levels were due to single par
ent households, foster home placements, and in
fant adoptions. 

There has been criticism that the positive re
sults of early intervention in the very young 
child, the early group in this study, might be 
influenced by inaccurate early newborn assess
ment. Scrutton stated, " ... there is probably a 
proportion of normal-but-different babies treated 
'successfully' in the age group under 3 months." III 

We attempted to circumvent this problem of 
"normal but different" by disqualifying any child 
who "normalized" - defined as performing age
appropriately in at least four out of six develop
mental areas. All children were followed until at 
least 18 months of age to detect normalization 
before their scores were included in the study. 
Also, we realize that the prediction of neurologi
cal outcome in the premature infant is difficult, 
perhaps even after the I8-month follow-up. 17 We 
controlled effectively for this factor because there 
was no significant difference between gestational 

Table 3. Values of t·Tests Comparing Mean Developmental Levels for the Early and Late Groups. 

Early Group Late Group 
Areas P 

n X n X 

Perceptual-fine motor 50 4.74 1.86 55 3.47 1.55 3.77 (l.OO03 
C.ognition 50 5.1 1.89 55 3.69 1.63 4.07 0.0001 
Language 48 5.19 1.55 52 4.1 1.42 3.66 0.0004 
Social-emotional 48 7.04 2.32 55 5.13 2.31 4.19 0.0001 
Self-care 48 5.17 1.6 52 3.98 1.29 4.05 0.0001 
Gross-motor 50 4.6 1.97 54 3.26 1.42 3.% 0.0002 
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Figure 1. A Profile Graft. Used with pennivion from Schafer DS, Moersch MS, eds. Developmental pro
gramming for in&nts and young children. Ann Arbor, MI: University of MIchigan Press, 1981:9. 

ages or hirthweights of children at delivery be
tween our two groups (Table 1). 

The mechanisms by which intervention might 
be more successful before the age of 9 months are 
not apparent in our research, but we speculate 
that the explanation prohably consists of numer
ous factors. First, the plasticity of the nervous 
system in early development has been demon
strated in numerous animal studies. I ~-21 Second, 
older children struggling with the developmental 
task of establishing independence might be less 
compliant with treatment than younger infants. 
Third, it appears easier to estahlish good habits 
than to reform bad habits. Perhaps, correct com-

16il JABFP July-Scl'tcmhcr 1990 Vol. 3 No, 3 

ponents of movement are more easily learned if 
abnormal patterns are not already ingrained. 
Fourth, parental factors might playa strong role 
in more successful intervention at a young age. 
As Scrutton has written, "Most parents expect to 
devote a large proportion of their time to the 
young baby, so it is easier to involve them in 
treatment."16 It is also a time when parents are 
learning: (1) to cope with the reality of their 
child's handicaps, and they need a constructive 
format in which to deal with their feelings of 
inadequacy, and (2) to establish a good parent
child relationship. The program's impact upon 
the parents might be one of the essential ingredi-
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Table 4. PhysJduIs' Reuons for Refernl of Children. 

Reason 

Evaluate-no diagnosis 
Prematurity 
Developmental delay 
Cerebral palsy 
Seizure disorder 
Specific syndrome (i.e., Down, 

trisomy E, Mobius) 
Spina bifida 
Erb's palsy 
Tetralogy of F allot 
Muscle weakness on left side 
Hydrocephalus 
Cytomegalic virus 
Pulmonary atresia 
Cystic fibrosis 
Inspiratory stridor 

Early Group 
(n = 50) 

7 
15 
6 
4 
5 
4 

I 
o 
o 
o 
o 
o 

Late Group 
(n = 55) 

4 
8 

15 
12 
o 
9 

2 
o 
o 
() 

I 

ents for the greater success of early intervention 
rather than direct infant treatment. All these fac
tors need to be addressed in order to study the 
actual mechanisms that enable early intervention 
to have more of an impact on the child before 9 
months of life. 

Table 4 presents the reasons children in the 
study were referred for treatment. Children 
should be referred for early intervention if they 
have central nervous system injury or dysfunc
tion (i.e., cerebral palsy, myelomeningocele, 
neonatal seizures), Down syndrome, or other 
chromosomal abnormalities associated with neu
rologic handicap, or damage because of intra
uterine exposure to drugs or alcohol (i.e., fetal 
alcohol syndrome, cocaine exposure). Table 4 
also shows that many of the children were re
ferred to the program with predisposing risk fac
tors, such as prematurity or developmental delay 
rather than with a clear diagnosis of a specific 
neurologic disease. 

ImpUcations for Family Physicians 
Family physicians need to evaluate carefully in
fants at high risk for needed early intervention. 
Such infants include those with birthweights less 
than 1750 grams, birth asphyxia (i.e., Apgar 
scores that are 4 or less at 5 minutes), the pres
ence of neonatal intracerebral hemorrhage, and 
infants small-sized for gestational age. For chil
dren at high risk, the Denver Developmental 
Screening Test lacks adequate sensitivity to iden-

tify children who could benefit from early inter
vention programsP Because many family physi
cians have not received adequate training in more 
sensitive testing of children's developmental sta
tus, most early intervention programs will pro
vide the additional service of interdisciplinary 
evaluation for possible developmental delay. 

One additional service family physicians can 
provide is to review a child's treatment and prog
ress with parents during routine care. They can 
advocate for the parents through consultation 
with the therapists, insuring that treatment is not 
placing excessive burdens on parents and siblings 
and that treatment goals are clarified so that par
ents' and therapists' goals coincide. 

Because there appears to be a critical age for 
treatment of the young handicapped child, 
family physicians must identify children with 
neurological deficits early and refer them to in
tervention programs for optimum benefit from 
treatment. 

The authors acknowledge the invaluable assistance of 
Patricia A. Nohr, without whom this research project 
would have been impossible to complete. 
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Appendix 
Classification for Diagnosis of Cerebral Palsy 

1. Spastic - Exaggerated stretch reflex, In
creased tendon jerks, and persistently In

creased tone in muscle groups. 
2. Athetoid (includes dystonia) - Fluctuating 

tone, which can alternate between high and 
low, involuntary movement, tone at rest usu
ally low. 

3. Ataxia - Incoordination and perhaps tremor 
upon movement, (drunken appearance). No 
involuntary movements, child's resting tone 
can be normal to hypotonic. 

4. Hypotonia - Generalized low tone. No invol
untary movements. Muscles overall lack firm
ness of the normally relaxed muscle. Weak 
stretch reflexes. 
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