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ABSTRACT
Case Finding, Description and Outcome of a Selective Sample
of Children Identified with and Treated for a Motor Delay of
Non-specifiable Etiology in the First Four Years of Life
Linda Moxley~Haegert,Ph.D
Concordia University,1965

This study described developmentally delayed child fen with a motor"

. delay of non-specifiable etiology ({i.e., no established abnormal

neuvrological signs or diagnosis). These;child're'n were identified and.
treated in the first 48 moocfﬁs of life, The answer\clo t’he first of the
chree\rag\o/r questions add.reésedf in this study was that there 15 a
definable and .,iignificant popul,étlon o'femo;or. deloyed ohild ren of non—\

specifiable etiology (1/3 of the total delayed population). These

child ren differed f rom both. ﬁon-delayed children and delayed children

with a specifiable etiology. Although motor delay was the only variable

that could distinguish these children from non-delayed children under 4

" years of age; at follow-up when the children were 7 or B.yearslold.

£
delayed child ren performed significantly more poorly op motor, reading,

and intelligence measures. These child ron responded more effeoclvely to
therapy)with a dec rease in motor dellay than children with a specifiable
etiology of delay. The oqcon'd question evaluated the effectiveness of
two forms of therapy in reducing motordelay. Intensive (in-cent re)

therapist mediated therapy resulted inr agreaterdecrease in delay by

discharge than infrequent (home programme) parent mediated’ therapy.

.This g reater decrease was not maintained at t:ollow-up 2 to 4 years later -

and these two treatment g roups showed no differences in 1n‘tellige'nce or
, . N . . [ '

’
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: ™ ’ o
reading capabilities. lntgnsi,y_g;y t reated child ren demonst rated more

o n

symptoms of hyperactivity thaﬁ“‘non-delayed children and perfo rmed mofe

, , | S .
_poorly in school than did infrequently treated and non-delayed children.
. : | .
- X
These findings indicated that intensive therapy had no beneficial

4

longer-term-motor effects-while there may be longer~term negative

Behaviopral effects. The third question evaluated the effect of age at:

LN .

‘interventien inktiation on longer-term outcome. Children initiating

years of age perfome.«;.l gignificantly better on motor

fo

the rapy ‘be fo rle‘ 2
‘and LntélligénCe measures’ and be‘ttet at school at. follow=-up than
”(':hild ren 1nit1ating"therapy after age 2.'}'I'he fiﬁdings su;;portéd Pi;zgo‘elt's
;heory that motor abilities are'of primary importance in the development
of in;elligence" and the hS{por_hesfs derived frdm {*\is theory «tha,t‘,
unremediated motorl delay y‘ould result subsequently in lowered

. . e . .

‘ihtellect’ual function. These findings suggest that evaluation of

"different therapy modalities should use as subjects child ren under age’ 2 -

)



. Dedication
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This work is dedicated to the many families with developmentally
delayed child.ren and to theféhild ren r.heti\sel es who need so much more

research than is being currently carried o) ‘Kin order to unde rstand

e

‘their problems better. Over the last 15 #ears the author has become
increasingly “nterested dand involved in e effort to understand better

the delayed child and in particular the motor delayed child with a non-

. specifiable etiology for his/her delay. This study prévides a\ beg inning
. . ! '

»

to a greafer understanding of these /child ren. ‘ . ) o

.
I

Having worked for a numbe yz'ofqyears with delayed chijld ren and

)

thel r parents as an o'c“c.upavtional ,L/‘herapi st, I became inc rga's(ngly aware

that ther was a sx'Jb‘—populatiqn of children who had a motordé’lay‘ for

‘wi'lich no etiolyogy could be eg/tabli shed. It appeared to me that .th'i%\
/

population was a significanﬁ//one and that these children appea°red to be

even more responsive to r.hc/z/rapy than children with an etiology which had»
. ) .

been specified. It alsp/ appeared to me that these children vere not .
/ .
- 7

being referred for the rs(py as early as were the children who hdd a deléy
with a specifiable///etielpgy. Since these child‘ren might be more
responsive to thera /y and may be responsive to eali'ly therapy it seemed a’
shame that they /vfere'not being referred earlier for therapy. 1 fe’lt_ )
that 1if it could/be shown that these children were highly responsive to
therapy. and i%//particular to early therapy, this information might be of
value %n b//l;inging about earlier referrals for therapy. These

’ considerabions led .to the following research project at the Constance-

Lethbri?ée Rehabilitation Centre and the Mont real Children’s Hospital in
/ - - .
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Hospital or the Cénstance-Lethbridge Rehabilitation Centre as having ‘

Chapter 1

Introduction

This study was concernedywith developmentally motor delayed .

féhlldren_who had been identified at either the Mont}eal Children’s

’
’

"

. manifested delayed motor development during the flrst 48 months of life.

-l tm

'The'partt;ular category of delay which was of central concern to this
study has been defined as motor delay of non—épecifiable etiology. That
is, there were not'ﬁny majqr abno;mal néuzélogical signs (often referred
to as hard signs as opposed;to soft signs), and no specifiable diagﬁosis
or etlology had been established. The empirical basis of , such a
definition had beenp established 1n termsof;:aediatric and/ox
neurological examination(s) documented in the children’s medical
records.- There were two aspects as to the nature of. this study. First,
this study was a limited demographic study, gsecond, it was an analytical
study.

~ The demographic pﬁase (medleal’chart.review) of this study was
limited only to those delayed children who wéze born between 1974-09-30
through 1976-09-30 and whose-delay was'identiéied between O and 48
months of age (472 children). Thus at the time ;f follow-up for the
analyticdal phase of the study the ehildren should have been in level two
or ‘three at school. The analytical pﬁaee of the study wag based on a
sample of 48 of thesé delayed children who had been consideréd,

subsequent to the first diagnosis, -to have either;

1) achieved a normal course of development on the basis of specified
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. medical, social and psychological variables, or _: : L
\\\v///(_’iT\\E—;) attained seven yéais of age with the continued fabel~of¢nonr -

sﬁecifiable etiglogx'of motorhﬂelay or defiqitﬂ‘

Aépgéximately 32% (137) of the or}ginal &7é éhildreQ wete\to be included "
in these 'two categories ?y the timé t;ey were sevenﬁyears of aée.

’ « The major‘independen; variable of toncern }n th;‘an?ryt1;31 phase
of the study can be geScr}bed as'inteiveﬁtion'thezapﬁﬁ ,Thé aim'of
.such\therépy was ‘to achieve, uftimétely,~ainprmél cd;nse ofldeyeloﬁmept.
Such therapy was'desiéned to enha;ce the chiidténfé developméﬁi'i; l

physical, perceptual-cognitive, soclal and emotiorial spheres of living

(Llorens, 1970). The intervention therapy exposed the children to, ahd -

encouraged the child .in the participation of, as great a variety of
stimulus situations as was possible within the time limits of. the

. s ~ N © 0
therapy programmes. These stimulus situatlons were chosen to be

approprrate ror each child’s developmental level and changed

»

' appropriately in a developmental progresslon as the child developed

(HfBousefield,petéonal c0mmunicatidn,Nov.1979;M;Nalfiéh,personal ;

communicainN, 0ct.1979). This variable (intervgntlpn therapy) could bec
considered retrospectively ;t the Monfréal‘Chlldren'e Hospiialbéndl
Constan;e-Lethbridge Rehabilitation Centre in terms of the children‘
elther having'received intensive in-centre therapy (6 or more houkq pe;
week for at least 12 months) or having recelved infrequent ﬂome
programme therapy (less than 1Q hours in 12 months).

Objectives ——— ) =

1. To establish a dggcriptive and demographic data base (derived from

|
Q'V\

L]



3:) . !

. . . [
% . s
s , .

1

medical'record reviews)'of the dévelopmentally delayed children

‘ presenting in the first 48 months of life with motor delays which have

o

_no specifiable neurologital or other bxologltal cause(s)

[

2;. To determine analytically the relatlonshlp between ‘the intervention

therapy programmes'and functtonal status of the children both at

‘diacharge from therapy and at follow=up when the chlldren are aged 7 to

8" years. Evaluations at discharge were based on the occupatlonal

,vtherapists'functional-motor scores from the discharge report.

e

Evaluatlons at follov-up were based on measures of motor abilities,

1ntelligence, behaviour, and self-concept for both the delayed children

and an equivalent group of non-delayed children. ‘ o y
7/
Present State of Knouledge b o o %

Contemporary reseaxch into developmental processes during the first
several years of 1life has ldentified a sub—populdtion of children with

a. motor delav of non-specifiable etiology. 'These'children do not
. demonstrate ma jor ahnormal physical signs (these being assoclated
usually with either premnatal .or perinatal Lnsult to the central nervous

syatem GCNS)), and the cause(s) of the delay could not be determined

cllnically. Recent'data have included children'with a-motor delay of

(Barna, Bidder,AGray, Clements, & Gardner, 1980' Gillberg, Rasmussen,§

N

'Wahlsttom, 1982 Meier, 1976; Moxley-Haege:t & Serbin, 1983). Chlldren

/

non-specifiable etlology ln studies of developmentally delayed chlldren'

with &’ non—spetifiable etiology of delay have been described varioualy,\u

as slow ,'flOppy ,’irrltable clumay and so forth' however, these

are deecrlptive labels and. do not imply’a specific etiology (Findlay,

: a



1979; Henderson and Hall, 1982; Meier, 1976). 5
The child who has been identified during the first several years of

life as having a non-specifiable etiology of motor delay could be’

expected to fall eventually into one of four rather broad loosely

"defined categories. Tnese are: . |

l.. The child whose motor delay is associated eventuallj with merital

retardation; . | ﬁ\

2; The child uhose motor delay is ultimately descrioed as cerebralu

palsy; - |

3. The thild who has attained a normal course of development uithtnjtne ‘

first seJeral years of life; and ‘

4, The child of normal intelligence who will‘continue to demonstrate;a-”

measurable motor delay or deficit with a non-specifiaole etiologfl)

The child whose motor delay ig'aseociafed with mental retardation. _

It is> kuuwn thal delay in motor development and” competence often

accompanies the cognitive and language deficits of mentdlly retarded

children (Hogg, 1982). Molnar (1975) hypothesized that disordered

maturation of autonomilc postural control mechanisms could account,for

delay in-gross motor development In retaxrded children and she showed

t

that the emergence of the relevant autonOmic postural, control reliably‘

preceded acquisition of the related gross motor skill, Thus a mild motor

delay can only become obvious at the time at which an important skill

’

(i.e..sitting, walking) epould have developed. This may account for the .

general .lateness in which a ‘minor motoz prqplem‘has~often been referred :

2

for therapy (Fox,1979).

'
[
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Motor différences’have been found betwee? even 511d1§ mentally .
retarded individuals and those with.normal intelligence. For example;
it has been found that even mildly mentally retarded lndividuals have

more difficulty with a motor response as the stimulus for the response

becomes more complex (Multhern & Bauqeistér, 1971);they have been more

able to respond to proprioceptive feedback than visual fgedback cues
unlike non-delayed controls (Anwar & Hermelié, 1979); and mildly
) méntally retarded'individuéls inspectéd a.stimulus'to be %esponded to
longer than non-delayed individuals before making a responsé, even after
- they have undetstéod what th;y must do (Brewer & Nettlebeck, 1977; .
Netklebeck & Brewe?, 19f6; Wade, Newell &'Wallace, 1978). This research )
explains why mildly retarded individuals have shown motor differences
even when they appeared to be physically capable of the motor actions,
. ‘It has b;en shown, as well, that difficulty iQ ‘performability’ of a
moior t;sk increases as the IQ decreases (Berk;on, 19668; 1960b; Wade et
" al., 1978).

Definite etiology has been eStablishéd in about 85% of cases of
seYe}e mental retardation'in several etiolggical studies (CzeizeI?
L@nyi-Engglmgyer, Klugber, Metnekl & TUSAady, 1980; . Gustavson, Hagberg,
Hagberg, & Sars, 1977; Mackey, 1982). Mental retardation of mild degree
(IQ 50 - 70) has been long rgcogniied as both a major problem and an
etliolo,gical enigma (Costeff, Cohen, & Weller, 1983). The mildly
retaxrded indiv;dhalﬁmore oftgn has retarded parents and/or siblings than
does the more severely retarded indivjdual (OfReilly.& Walentyrowicz,

KJ

1981; PénroseﬁjIQbB); the dildly retarded individual seems to be

\ 3 A



‘diapropottionately concentrated {n the lower aOgioegonomlc strata of the
population (Dr{llien Thomson & Burgoyne, 1980; Penrose, 1963), and
med!cal investigations qf people wlth mlild retardation demonsprate
clear-cu; present or past neurologlcal {llness ln only'q‘smnll
éroportlon (Penrose, 1963; 1972). Czeizel et al. (1980) felt they could
establisgh etiologi for 87.4% of mildly mentally retarded children when
familiar-cul tural factors were taken into account., Familial-cultural
factors accounted f0t‘49.4i of mildly retarded chlldréé. Subjects in

thelr stucy were categorized aé familial-culﬁurally mentally retarded 1if

2 7 -

their history xevealed no specifié significant etlological factoras, no
cerebral inju{iea attributed to drastic exogenic influencz, no
demonstrable genetic or somaiip disorder, and at least one of the
parents or one sibling had attended a speqial school or yas unable to
complete his/her atudies in the first four grades of primary achool.
Costeff et al, (1983) preaented evidence that the main cause of mild
retardation may be brgin damaé? as a teau;t of blological @isturbAnr:a
during bregnancy, delivery or infancy, ra;;et than pquggnic hgre&ﬂ£y~br'
non-blological social deprivation. This evidence‘Qas derived from a *
. sBurvey of the mgdlcal hi;t;riea of a population havlﬁgvidlonathi;
retardation. Afte; a vet&x th;topéh investlgation, 30X of this
population which totaled 236 c;sgs still had to be defined as having an
‘141opat£ic retardation. Broman, Nichols and Kennedy (1975) found‘thgt
before birth‘the,moat reliabie pre&ictor of mental retardation at age 4
-yés materual education, Such children would be defined as having l‘non-

_-blological "based -etardation., Some of the children in the preseﬁt study

1 . ) | . L/\
- "
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" mild motor dysfunction and a diagnosis of cerebral palsy. a

- - |
msy be of this (diopathic mild mental retardation classification

e

category, )

| The child .whose mqtor‘delaj 1% desctibed as cerebral palsy.,
Motor dysfunction has been a predic o,r ‘of cerebral palsy. Cerebral/l
palsy is by definition a‘ motor disabhlity resulting from a defect oz’/
lesion which may ha:ze a wide variety oflcauseal (0’Reilly &
Ualentynowicz,,' 1981). O‘Reilly and Walentynowiai}(l%l)‘ found that 16%
of cerebral palsy individuals had d4n idiopathic etiology.

Multiple variables have been found to be predictor%of“ tﬁe motc;i
dysfunction of cerebral palsy found in infants in a ne‘onaé'al_inte‘rislive
care unit poﬂpulation by Ellison, Horn and Browning (1981). They found
that very low birthweight (belowl750 grams), 'apnea", intracranial
Ilaleeding, neonatal seizures, treatment with 02 or a chest tupékla‘nd r'a;:‘e~
accounted for élz of children with motor dy'sfunctlzion.. The etiology
could not be identified for the other 9%. All of tiwe children were
identified as ha;ring a motor dysfunctioxj aa\‘a very e‘arly aée so would be
classified as having a severe motor dysf\l;ncthlon. Ther'e have been few
st':u'dies that have loqfced at the etiology of ‘delay in children with a

*

The child who has obtained a8 mormal course of development, Czeizel

‘et al1.(1980), found in their study of mental.retardation in Budapest,
Hungar&. that 6.52 of the children who had been dlagnosed as being
mentdlly retarded before the age of 7 turned out to be ‘normal’ ‘;vhen
evaluated between the ages L)f 7 to 14 years, Many of these non—mentall&

’\
retqrqed children had behavioural deviations at the time of assessment

l
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\L~ and were pLe%Pmably in the special schools because of these problems.

. g 6
There do not:4&ppear to be any prospective studles that have looked at
44;‘_-_‘;’“

school age children to determine sequela of motor delays i{dentifled when
the child 1s very young. Thus an appropridte percentage of chitldren who
were motor delayed and are functioning normally bv school ave cannot be

determined. ,

The child.gf.normal\intelligence who will continue to demonstrate a

measurable motor delay or deficit with a non-specifiable etiology. 1In

.+ this group often either minimal 'softﬂ ﬁeur&logical signs (Hertzlg,
1981), or transient abnprmai neurologica; signs (e.g. transient abnormal
electroencephalogram) early in life have been reported (Drillien et al.,
1980). Some have.aanifested miLﬁ behavioural problems (Gillgerg‘&
Gil}berg, 1983; Oberlalde, DQorkln, & Levine, 1979), while others have
school achlevement proble@s (Gillberg, Gillberg & Rasmua;en, 1983;
Younes, Rosner, & Webb, 1983). Henderson and Hall (1982) examined a
group ofchiidren whose level of motor competence was significantly
below normal but who showed no evlidence of dlsease of thg nervous
system. They (Hendgrson & Hall, 1982) found that a large proportlon of
child;en of'not&al intelligence who experlenced iearning difficulties In

é‘pspec?s'of sc£oolwork such as reading or nuﬁber concépta also exhiblited
delayéd métor beﬁaviour. They and others have found that such children
have more pr;blems in pteschool years, more significant medical events,
have lower scores. on neurodevelopmental ekaminatione, tend to be more

immature socially, and tend to have lower verbal intelligence quotient

scores, and to be reading at a lower level than their nop-motor delayed

@
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controls (Brenner & Gillman,¥§l9ﬁ6; Gordon & - McKirlay, 1986;\

Gubbay, 1975; Henderson & hall, 1982; Orton, 1973).

Ruhen and Barlow (1980) have demonatrated that non-ohtimal
prcgnancy factors, intrapartal and neonatal com;licatidns as well as
minimal neuro]ogical abnormalities in infancy, may interface eventually

with the childrens normal development. These factors maykcauee(be

factors in the etiology of) not only major neurological handicaps, but

[}

also learning disabilities* motor problems and'behavioural ‘

'\difficulties, and such children often have been classified undé? the -

-

heading 'minimal brain dysfunctiOnh However, the contribution of

other factors such as heredity and psycho-social conditions has héen

" less well understood. Gillberg and Rasmussen (1982) found a population

of motor delayed children who also had attentional deficits. They

't

could not Bpecify an-étiology for th‘se children ‘but these children

Ll

tended to come from‘a lower social class than controls and there was a.

tendency for non-optimal hereditary, prenatal-perinatal- and neonatal;;

" were significant *and Gillberg and Rasmpseen (1982) cohcluded .that'

hereditary, brain damaging and psycho-social conditions interact in

» i

‘a complex fashion with these children. Gillberg and Rasmussen. (1982)

also identified a population of children who were only motor delayed -

and had no attentional difficulties. The only variable that tended-to

differentiate these children from controls was non-optimal bgsnatal

3

factors. Thus,' they suggested‘ that the etiology’ of this groupﬁa

.. delay is more homogeneous. Although the differences~wer§ nat

"postnatal factore to be found in this*group. . These etiology factors':_

R~
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significant (numbers -were small so significant differences would have

‘ ‘:’ been hard to obtain), thelr- evidence suggested that the children who had

an hereaity for left—handedness were at greater rIak of suffering from

&

E f:,clinical seguela of_nonjoptimal perinatal factors.

p ’L‘Why Reaearchers"and—Therapists Interested in Child Development Should be .

" Coe e P
{:Intereated-inuthe Child with a Motor Delay of Non-specifiable Etiology

[ERYY
i)

. Although motor delay of non-specifiahle etiology has not been a

major concern historically to those interested in the development of

. - ECAPE I Y

.young chfldren there are several reasons why.it should be. First, in

young childreﬂ motor delay may be the first manifestation of a more

‘o [

pervasive disorder such ‘as- mental retardation or cerebral palsy.
SecondJ delay may be(a predictor o; more subtle but -important later

probl ms, such as difficulties in learning to read or write or a

behav oural problemr For example Hewison (1982) demonstrated that

J/ R

‘(adequLte percéptual motor, abillties ‘were necessary in or\er to learn to

"_'read. Thitd motor delay WhiLh~18 not treated or modified could be the

cause of other problems in learning and behaviour. "(For example, a

a :'lchild who does nbt walk will have to be carried by dn-adult who may feel

resentful of the extra work load thus difficulties in the relationship

between the two begin or a child who does not crawl will have a murh

% A

‘1v_ smaller world to explore -and learn manipulatign akills than a child who
‘-*Tia czawfing) 1t is knowu=that progreasion in one category of

vl development can affect'other categories, as in the case of learning to

~;walki(groea motor ski1l) which in turn augments opportunities to move

::ﬁaroumd_and~interact with a widex range of objects (fine motor skills)

v ' N . s [



-

=

A S B

(Hogg,1982). ﬂ o :

~ H

Problems in motox behavioan—develop.because of a compleX'

interaction ‘between abnormalities in the processes underlying motox
!
development ahd the impact of fhe environment on the person (Bruinicks,

1964; Hogg, 1982; Rarick, 1973). Hogg.illustrated some of the factors
‘that iniluence motor development and,peﬂformance of'delayed children
Awithout other specific physical handicaos (such childrhnxmay~be.similar
to the children with a delay of non-specifiable etiology in our study); .
He (Hogg, 1982) reviewed studies in which different phases of motor.
behaviocur have been divided into those ‘that indicate problems in

processing information from the environment in drder to execute a motor
. - N . , R .

task (input studiés) (Anwar.& Harmelih,41979;'3rewer'& Nettlebeck 1975'

" Multhern § Baumeister, 1971; Nettlebeck & Brewer, 1976) and those

H

concerned with the actual, performance of an: action (output studies)

~ ag (Berkson 1960a; 1960b Wade et al,, 1978) Hogg 61982) explained that’

~
/ ’
P /.
“ag )

from these studies we can realize that environmental influences wilr\

< A4

interact with emerging behaviour  to impair or - facilitate the develbpment

f of motor capacities. It has beéen shown that‘notor development can be-

adversely affected by poor environment or by variations in environment‘

(Ohwaki & Stayton, 1978; : Denniq & Najarian, 1957 Francis, 1971, Piaget,

:1959; Provence&‘Lipton,l962) Fox example, Piaget(l959)found from L

personal observation that his own daughter was much nore delayed in. -eye=

hand co-ordination than hex siblings, presumably because she was born in -

. winter gnd had to wear mittens much of,the time, because she soon caught

"up with other children of the same i?z/when the warm,hweather came.

KJ
1

!
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:These findings have been complementéd by studies of the impact of

[y b

training on motor development. "It has been shown ‘that gross motor

[ - L4

e

skills are responsive to ‘planned interventions (Campbell, 1974; Harris,

’I981g'HoI;ison § éol%ié;,ilQ?Z); however, planned interventions to

ameliorate_visqallmotbf co-ordination have not. been shown to be
-+ effeetive. (Webb: & Kollef, 1979) (for a review of the studies on

effectiveness of physical therapy and occupational therapy on fine and

- + 4

“gross motor function see Henderson, 1981). " '

These ﬁindfngs_hgvezled this researcher to the final reason why

M a

motor delay oﬁ;hon-specifiable etiology should be of interest to

(e

researchers in- thewazea of-child development. There is-evidence to

TN

e e

suggest that the:developmentally delayed child, without gross

s

N e . * o~

. neurological impairment such as either the child identified as having a’

“w

motor delay of non-Specifiably etlology or the socially disadvantaged
P
" child has a 'better overall prognosis than the child with a “specifiable

-

’neurologicaluimpairment (Browder, 1981; Simeonsson, Cooper & Schelner,

~

"1982; Ramey & Smith, 1977; w:ight'& Nicholson, 1973). Fairly convincing

eyidence supports the efficacy of early Intervention in successfully

’

preventing developmental 'delays; in potentially normal children of poor

(ﬂ

\patents (see Bronfenbrenner, 1975; bay & Parker, 1977; Field Hallock

e

Ring, Demprey, Dabini & Shuman 1979 Horowitz & Paden, 1973; Lazar &

Darlington, 1982' and Northcott, 1973 for reviews of this research); in

potentially normal children who were preterm and did ﬁb: demonstrate

-

neu:ological damage (Brom‘vich & Parmelee, 1979 Field, 1980 Masi, 1977;

- -

N Scarr-Salapatek & Williams, 1973); and in potentially normal children
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wvho were hearing impaired”but demonstrated no neurological damage

(Gallagher, 1973; Horton, 1976; Liff 1976° Northcott, 1973). The

efficacy of early intervention in preventing delays has been reported

with such children for the following factors; benefit of treatment

prpérammea (Barna et al,, 1980; Kirk, 1969; Williams & Scarx, 1971),

degree of success in early school functioning (Drill;éh et al.:‘l980)

~—

and degree of success in adult functionlng (ﬂilman{ 1979).

‘

The motor delayed children In this stud§ may repteéent a

popuIation, then, which has the potential for normal development and

’

. which could be expected to respond favourably to therapy; and should

\

possibly be given early therapy. There has been evidence which suggests

that the earlier . the intervention the better the effects of the

" intervention (Gilmer, Miller & Gray,‘1975; Karnes, Teska, Hodges;\

Badger, 1969; Levenetein, 1977). 1t has been~specu1ated, however, that

the -infant with a delay who doeé not demonstrate olear physical

" abnormalities is often ‘passed over’, because of tHe belief’ that the.

o

infant will groﬁ out of his/her difficulties (Denhoff & Hymen.l976f.-
Others ha.e shown that many attending phxpicians are reluctant to refera
child for treatment before a erecific diagnoaia is made (Fox, 1979)

The obviqus result Ls that the child with a motor delay of non-:
lpecifiabie etiology may not have entered therapy in the eariy'yeara of
life; and, in the past, many of these children have not\reeeivea any
form of 1ntervention until they entered school (werner,.neinman, &.
French, 1971). There has been presented gsome empirical evidence to

oupport the premiue that many of these chlldren will go on to have

T



problems in school (' Gillberg et al., 1983; Henderson & Hall, 1982;

Werner et aln 1971') In conclusion, the evidence has suggested that

the child wi:h a motor delay of non-specifiable etiology should be given

therapy eatlyu Since the:e does not appear to be an adequate number of
P :

studies which have lnvestigated, for thls population specifically, the

. ‘effects'pf interveﬁtioq{ mhhy'of'these children ‘continue to be untreated
‘:or very lnfrquenply trééted until they enter school and begin to have
'problems;thérel

Theoretical and ﬁxperimental Consider;tiohs Concerniug the

Effectiveness of Early Intervention for the Motor Delayed Child

3 It‘has been widely recognized since the 1930’s a;d 1940’s that the

course of human development 1s not invazjable but may be modified by
.environmental conditions. This recognitidbn arose from observatlons of

the development of children who have been reared in institutions
(Goldfarb, 1945; Skeels & Dye, 1939; Spitz, 1946) and under conditlons

o of isblation (Davis, 1940; 1947; Itaxd, 1932), and extreme poverty
ﬁAshe;, 1939; Gordon, 1923; Sherman & Key, 1932; Wheeler, 1932), It was
,'rea}iged tha; such deprivation could result in delayed development, and

the conclusion drawn by many was that intervention to provide an
ffmproveé environment might prevent deveIOﬁjj:;;} delay, and thus

' subsequeﬁt school failure.

rx:A

v ,Programmes concerned with the prevention of devglopd%ntal delay
‘have received clear and direct impetus from Kirk’a'(l958) work with
h prescﬁ%ol ¢children from low-income families and from several prospective

studies thch tried to change the environments of deprived children
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1

(e.g., Dennis & Naza:ign, 1957; Skﬂdak & Skeels, 1945; 1949). Kirk’'s
(1958) immedlate p;st-intervention success in ameliorating the .effects
of poverty on the cognitive development of young childzen encouraged
those concerned with environmental deprivatikon, BeliefJ;.n the pbwer 'o,f\‘
pres;hool intervention was diminished when Kirk (1969) reported very
modest longer-teim effects a&d when folf;w-up studies of subsequent

p%eschool interventions showed no longer-term effects of raised intelli-

gence scores (e.g. Blatt & Garfunkel, 1967; Bronfenbrenner, 1975;

5 »

Cigirelli, 1969; Spicker, Hodges & McCandless, 1966; Weikart, 1967;
White, 1973).

Partly as a result of these findipés with preschoolers and partly
as a“}eéult of studles which have dem&nstrated that the greatest gains
were made with infants under two years of age (e.g. Gilmer et al,, 1975;

N

Karnes, Teska, Hodgené-& Badger, 1969; Levenstein; 1270) psychologists

-
Jhad  Leguu wu algue that very early experience was critical to

intelfectual development and that intervention with-infants
égisadva;taged) was essential for permanent éains (for an alternate view -
sée Clarke'and'Cla:ke,'l956). The importance of early versus late
intervention has become one of the major controversies that has emerged
in the early literature on intggventian therapy. This controversy
Eenters around the issue of ‘critical’, or'pensitive’periodﬁ and the
disputed importanc;of ‘early experience’. .Ehe reader 18 referred to
Rutter (1980) and Bronfenbrennerx (1975) for reviews, Further support

AN
for earlier intervention has come from research indicating the

beneficial effects of early stimulation on developing animals and
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infants (see Bronfenbrenner, 1968; Field, Sostek, Goldberg, & Shuman,
1979 for Eevlews of this r;search). There has been a growing belief,
more recently, in the relatively greater plasticity of the c;ntral
nervous(sfstem during iﬂfancy (see Bréun, f§78; Hecean & Albert,'197§;
and Kertesz, 1979 for reviews of'fhls research).Sgndown, Clarke, Cox

and Stewart (1981) showed that severely subnormal infauts who made galns

on tests of intelligence and social skills at a younger age during ..

[ 4

intervention were more likely to maintain' that progress than children

who made gains at a later age. Reviews on the effectiveness of early

intgtyencion with disadvéntaged cﬁildren have concluded that the optimal
period for introducing intervention ;é pfior to two years of age
(Bronfenbrenner,1975; Go}don.1973). One stud§ (Bafna et al., 1980)
included children with a delay of non-specifiable etiology. This study
found that age at entry into their specific intervention progtamme‘did
not affect different;ally the rate of progress (mental éée gainsg) during
therapy for thése children. Moxley-Haegert (1981) found a relationship
between age of entry and motor gains made by the children with a non-
specifiable etiology for thelr motor delay, but not between age and
mental gaiﬁé made, The younger children (1 - 18 months) made greater
éotor piogress with intervention therapy than did the older children (19
to 36 months). The literature does not allow for a conclusive Position
;nathe ‘critical’ age for entry into an lntervention pro;ramme for these
children at this time but it does suggest that early intervention may be

r

more effective than later intervention.

!

Cextain theoretical considerations woﬁld indicate, as well, that

- “r

”

.
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early versus late intervention would be important in relation to therapy

for .a.child with a motor delay of non-specifiable etiology. These

) theoretical foundations were dexived from the works of Harter (1978;

¢

1981), Hebb (1947), Hunt (1961, Piagiet (1951; 1952; 1954; 1959; 1970)

and White (1959) Hebb's neuropsychological theory is primary/to the

'h idea that early intervention is important. His.théory asserted that an

organism s ability to learn in later life depends an the quality of its

"»‘early, primary,experience and learning. Hunt.synthesized‘ﬂebb'

neuropsychological theory and Piagets theory of intelligence “with his

2 o=

own fesearch on central processes to argue that intelligence could be.

improved by early intervention, . . " ) ‘
Although there are many theories of development (see Langer, 1969
for a synthesis ‘and critical review of the ma jor contemporary theories

of development), there is-more in Piaget s, theory of the development of

inteiiigence wnren can be related to the motor delayed child and which
Sl would lead one to en;onrage'therapeutic intexvention for the young motor .

delayed child For example; Piaget proposed that the manner in which a

il

Lhild learns is from active interection with the environment and thet
the greater the vériety of circumstances to which a child is exposed,

the greater is his/her 'capacity for coping (Piaget, 1952;,61959). Motor

\
i

'abilitiee and skills are-obviously of primary,importance 1f a child is

"to interact actively.with the‘envirOnment and thus to progress in
. \ " N ‘ \

"environment becanse it is difficult for him/her to.;espOnd physicelly in

motor veye; A motor delay will reduce, as well,- the variety of

'

) 'development.'The motor delayed child will not reepond readily to thell‘
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: experiénceé in which theychi}d participates..
Piaget“hypﬁphesizqdlthat a reflexive schema will not persist or
\ develop if it is not usedvcontiﬁuously (Plaget, 1954; 1970). Motorx
delayed ch}ldren éo;ld, thug,'losé a peflexive s;hema through lack of
_use aqd couldlbecome more and more delayed due. to the lack of
éxperiences.which Aémand an accommodative modification and which are
nece;sary for progreésive developﬁent. In addition, these accommodative
\lmodifications depend én a propei‘match between existing 'schemata and
objeLts (Piaget, 1959;1970). Many moto; delayed cgildren may  be
provided with opportunltiés appropriate to their chrOnologlcélxage, but
‘knot'to their developmentaf ie&el. Therefore, if motor delayed children
. are pFovided with opportunities for experience related to their
chrodélogical age rather than developmentai age, the§ will not be able
'to advance deQelopmentally. These proposals of Piéget are relevant for
thgmtreaCment of delayed children. Not only should motor’delayed
cﬁildren be treated early and the‘therapy and stimulation be as varied
as possible, but alﬁo the stimulation should be appropriate to the
" children’s developmental age regardless of’their chronological age.
Piaget sthte; tﬁat subséquent and more comp}ex forms of behaviour

Tt

are based on and built from earlier and gimpler.forms (Pfaget,

1952; 1959). If a child has zsot developed these early forms of
behaviour the more complex.forms cannot be built. The earlier the
intervention to remediate a motor delay providing as great a varlety of

situations to which the child must accommodate his/her behavioural

structures, the more differentigted and mobile the behavioural
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structures should become. Thus, the rate of intellectual and
psychologlical development should become.more rapid with earlier
intervention and the child should develop earlier in life an interest in

.y
the novel and the new., It could be predicted from this idea that the

. younger a child {s when intervention is provided, the higher would be

the child’s level of functioning when he/she reaches school age. This
level of funct:ioniné should be higher in terms of.psychological
development as well as intellectual and motor development according to
Pilaget’s propositions (Piaget, 1951; 1954; 1959). Thus when evaluating
the effe.ctlveness of early intervention for motor delayed children both
intellectual measures and psycho-social measures should be used as well
a8 motor measures.

/

/ In oxder to e)/cplain the child’s psychological development in
{

1

reiation to Piaget’s t‘heory one must conéider the concept of initiative
or motivation. Fiaget states that as a wic‘i.er variety of circumstances
acquiteg capacity to evoke a chilh's interest, the child becomes curious
about more things (Plaget, 1952)., With this curlosity, according to
Piaget, the child devélops initiative. Other theorists such as Harter
(1978;1981) a_nd White (1959) would label ‘initiative’ as ‘motlvation’,
Harter ha'; postulated a model of intrinsic motivation affecting a
child’s concept o\f gelf which coulci have important implications for the
development of the motor delayed child (Harter, 1978; 1981). It could
be ;)redicted from Plaget’s theory that lack of intervention for the
motor delayed child would have implications for the chilci's de}velopmeh‘t

-

L
of a @lnse of self by delaying the child’s ability to differentiate self!

- — e g _ -
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from environment and thus would delay.the child’s devélophent_of an
accurate perception of his/her own competence. One aspect of a 'child’s
sense of self, perceived competence, is cenxrai iq Harleg's model And

she has developed a measure which evaluates what ‘a cﬁild‘ﬁei;eives in .

terms of his/her physical and éognitive éomﬁetenpe.and in terms of
maternal and peer acceptance‘tHarter & Pike, 1984).

Pércelved competence is coﬁsidered tg'be an i{mportant ;orrelate
and mediat&r of a child'sintrinsic,motiQaFLOn,u)be effective and to
engage in mastery attempts (Harter, 1978;1981; White, 1958). Usling
Plaget’s terminolégy, mastery. attémpts means to interact actively with
the environment., 1In an eariier study by this researcher (Moxléy-
Haegert,1977) it was found that oidet, (7 to 8~ye§f-olds), motor de}ayed
children of non-specifiable etiology, needed more éxtringlc reinforcers
in order to persist at a'dlfficult activity than did non-J;layed control
children. It could be inferred from these findings that there was a
difference between delayed childéen and normally developing children in
intzinsic motivation and thus in pefceived competence. Based on
Harter’s ;odel, Mo;ley-ﬂaégert (1977) concluded that the children wﬁ§
had been motor delayed may ngt hgve had experienced a sufficient numhber
of success experiences in order to keep on trying once they had;fbund
the tas®, difficult, Harter hypothesized that‘succegs must occur early
in the 3:§g%ene;ic‘seduence and that it is especlally cxitical in the
. first several years of life If Ehe child is to develop and malnfaln the

:‘motivation to be effective (Harter, 1978). It might be suggested ¥from

* these findingsland~theories that a therapy programme which is intensive

4
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and tries to bring about changefh{the child’s 1evei of competence and
numb;r of success experiences maf actually afféct the rate in which the
child can diffe‘rentiate h'imsel\f/i\er’self from, the environment and m'ay‘
thus‘affegt thg'ﬁhild's’perceétion of his/her own compétence when
compared tq_a'programme which {is infrequenh'and.ls involved qqu
~minimali§ with the child. It could also bé-predlcted tth the younger a
child is when therap} begins and when. success experiences begin the more
~able the child will b; to kaye'a defined and correct perception of
his/her own c?mpetence. Such effects'of early intérveﬁtion have‘bgen
demonstrated for socially disadvantaged children when they arxe 13 dh& 14
'years old (Miller & Bizzell,1984). ' .

" In conclusion, it has been these Pi;getian theoretical pgbpgsitions
which have providea the underlying rationale for this research; 1.e.
early intervention therapy will have a positivé effect on both the
intelleutua} and psycho-social development of the child with a motor
delay of nqn;specifiable etiology. The experience of early intervention
(experience is defined by fiaget as the organism’s encounteré with
his/her environment) would be continually building into the developing
child a hierarchy of operations for processiné information and for
coping with different citcumstancga. These operations are defined as
intelligence. If therapy helps a child’s atfémpts at certain tasks to
be a success rather than a failure,‘that is, 1f they result in competent
performance, the child should experience feelings of “efficacy. This, in

turn, should maintain, if not increase, the child’s motivation or

initiative to continue to try to interact with the environment, to try

1
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¥
to perform new develogsental taske arid thus to continue to learn and

develop. In order for the motor delayed child to be prevented ftom

becoming more and more delayed and to reach his/her potential level'of

intellectual capacity-and psycho-social development an environmental -

1nter§ent{on’wou1d have to be introduced as early as possible.{

a
\

LLLLLL 7Y variety of studies with developmentally delayed and non-delayed

infants and children have, supported the premise that ptimary'

sensorimotor development is hlghly sensitlve to environmental factors

(White, 1977; Rutter, 1980). There have been many studieb ditectly

concerned with the environmental factor of ‘{ntervention therapy for-

several different categories of delayed children such as deprived
cﬁildren, bliologically retarded children, deaf children and preterm
children (see Bronfenbrenner, 1975; Caldwell, Bradley& Elardo, 1975;

Day & Parker, 1977; Field et al.,1979; Horowltz & Paden, 1973; Mittiex,

1977;~No£thcott, 1973; Piper, 1978; and Tzossen, 1976 for reviews of

this research).f‘The majority of studles have supported the general °

.

conclusion that there is an immediate positive effect of early
therapeutic intexvention. There are only a limited number of studies
reported in the literature_ which are concefned with the effectiveness of
early intervention for children with a motor delay of noh-dpeeifiable
;;iblogy identified in early childhood. Three studies involving such
children have suggested that there is an immediate positive effect of
" therapy; that is, an iﬂerease in the child’s rate of developmenf when

compared before and after therapy (Barna et al.,-1980; Findlay, 197%&

Moxley~-Haegert and Serbin,1983).



An important question yet to be determined would be whether or not

-y

trestment of children with a motor delay or deficit of non-specifiable

etiology has a longer-term'(months to years) impaclt. ,Bronf‘enbre‘nn’e’r ‘

(1975) 5tates that there has been, 1in genersl a lack of studies (
concerned with extended follow-up for the disadvantaged child. {!e and
"o‘thérs,cOncluded that the effects of early’ educational intervention

often do not persist once the intervention ceases (Blatt 5 Garfunkel,

, . 1967; Bronfenbrenner, 1975; Cicirelld, 1969; Kirk, 1969; Klaus & Gray,

L»" . d96\7;"Spicker et al,, 196?;»Weikart, 1967; i'lhite,g 1973). Longer—term
R ‘ ' .‘ e'ffect's-have emerged however, when intervention has been extensive '

(Cordon, 1973; Heber, 1978). Later studies have suggested that the
10nger~ternr effects of early intervention could be considered 1n terms ‘

of retention 1n grade, Aor» being placed in specisl classes (Lazawr &

-

i

barlington,'1982)"rather than in terms of an intelligence qgo‘tient

'Chc'u‘lbcn
. Gordon's (1973) and Heber's (1978) findings ralse the question of
' \.‘ . 1 ~

the lmportance of duration of intervention tl&rapy for the child with .a:
delay of non-sbecifiable etlology. Both the Fin‘dla& (1979) and Moxley-
};‘aeger; and Serbin {1983) studies were of short duration (‘one nonth),~
. thus an),; differential effect of duratior: could not be evaluated. 1In the
"study of‘Barna et al. (1980) the duratien of .therap)'t varied from child-
‘o child (Iaversge 12 months). Their data (Barna et al.,, 1980) show that
Athere vas a positive relationship between duration of intervention

therdpy and mental age gains. The longex the duration the greater the

dyerage monthly gains made in mental age by the children with a non-

»



apecifiable et.iology for their delay. It could be stated‘ thus, that

the factor of duratLon of therapy 18 critlcal in attemptlng to study the

14

association between institutional intetventiOn therapy and both

" lamediate andflonger-.-term out‘ciome of children with a motor delay or

defie:it of. non—'speclfiable etiology.

A ‘review of a number of early {ntervention programmes for

"

hand{capped” and mentally retarded children, and for children who were

consldered at risl( for developmental delay, revealed certalin parameters

‘ »
that aet effective ptogrammes'apart frOm others. It appears that one of

»

. the most lmportant criteria for stccess of an Lntervention programme
v'ith Infants is that there be a strong parental involvement component to

'the intervention (Bronfenbrenner 1975 Goodson & Hess 1983; Gray &°

T

-‘ WAnder'sman, 1980; Rosenburg, 1977; Schaefer & Moersch, 1977). When
pa.ren_ta are highly motivated and give high rprior‘ity to the Intervention,

~ e T . g - »
\si»h'terventi‘on is most likely to be successful. Thus successful

4. l-' -
f

“ programmes are those which can motivate parents and which allow. parents

to feel a gertaln amount of responaibillty for the treatment ‘process.

It has been shown in a. pr‘evious study that Infrequent home programme

therapy for children with a non—specifi

iology for their motor

v

delay gives most of the résponslb"ll ty for the interventlon to the

~pare.nts’ wlthout providing a way “to motivate the parents’ involvement in

~the. :lnterventldn'(noxley-Ha{egert_ &-Serbin, 1983). However, it was also

IS

. 'shown"r ln thl:s atudy thao i‘t'was p“ossible to motivate these parents, and

' when parenta vere mbre motivated the children made mores progress

(Moxley—Haegert & Serbin, 1983.. ., - i’

S



‘\1-'\

4
I

- ’ }’ )
Otber important factoxrs include a well defined instructional model

for structuring the programme\(Levenstein, 1977; Schaefer & Moersch, .

1977), attention to the child’s total development, appropriate
< instructional materials (Karnes, 196?), and an intensive prog‘ramme'(S
days a week) maintained for sev,erai years (Garber & Heber, 1977; Gorxdon,
Guinagh, & Jé‘ste}’, 1‘970; Hehber; 1978). A combination‘qt such parametere
seems to be requisite for all successful:orogrammes regardless of the
etiology of the child's delay. Moreover.. fi;nd:l..ngs néve ghown that when

nutritional supplements and good medical care are provided as well as

, .-

developmental intervention to poor people 8 children, the children.
"demonstrate improved development (Ramey & Cainpbell 1979; Jensen, 1981)

However, ‘the benefits of good intervention programmes are ‘over and. ebove .

X

any benefits suc.h as héalth screening, nutriti.onal supplementation and

faﬁily services that the individual programmes may aleo provide (Ramey &

CaupBelil, 1979). It .eould be suggest,ed ~from the research that an

A .

-~

infrequent hope programme which does mnot encornorate !aya of motivating

parents would not be as; eff\ective in ,ameliorating children's delays as
N : . . R
an intensive structured programme of therapy.
At present there is .a paucity of info.rmation concerning the

. stabi\l/:ly[and significance of a motor delay of’ non-specifiable etiology

-

diagnosed at 'a very young .age. For‘example, are there certain

- N -

demographic vari’élbles such as maternal age at tgixrth,_ as suggested by’
_several researchers (Gillberg,1980; Jayaxkara & Street,1978; 'i‘izard &
(frad. 1971), or abnormal head circumference (Smith,léBl), which might

separate children with motor delays of non-specifiable etiology-from ~

\Cans

-
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normally developing children? It is not known in addition, what

problemstrhese particular- children (childrer with a motor delay of non=-

-

specifiable etiology) have later in life; and more importantly how many

n -

of these motor delayeﬂ children have transient versus permanent delays.

It has been hypothesized that over-stimulation could be harmful for a

v

child who does not need thée extra stimulation in order to progress (i.e.

L

"a child who has a transient motor delay) (Bromwich, 1977). It is known

t 4
as well, that parents of even minimally delayed infants experience.

stxess (Field et al., 197$£ Poznanski, 1973) and therefore it may be

- important to identify those children with transient delays from those

with permanent delays. ' v
In‘conclusion, this research has been designed to broaden the
’ynoyledge about the population of children with a8 dlagnosed motor delay
L

of non-specifiable etiology. Theory suggests that motor delays in

children make them susceptible to both intellectual and psychological

negative effects 1f these deldys are ndt treated. Children with motor

delays oftnOnJSpecifiable etlology would probably be responsive to early

'Y -

'interventionlbut at present little is known as to the effectiveness of

-trearlng them, ° The‘komplete study was designed to evaluate longer-term

feffectiveness of therapy as well as shorter—term effectiveness of .

-

.Atherapy for . these children. It was realized that not all these children

might need intetvention. It was thus important to try to characterize

the particular children with delays of non—specifiable etiology who were

in need of treatment.

- “ >

- -
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Hzgotheses

The’geﬁeral hypothesis zas that there would be a-difference
in terms of developmenial level among the three groups (motox
delayed infrequent home“programme therapy, motor delayed
1nt;nsive in-bentré Fhet;py and non~delayed Ao the?apy). -The
primary pgedlction relating to groups differences was that

 children who were not delayed would be significantly different :
frbm moto; delayed children in all spheres of development when

tzf children were 7 ot 8 years of age.

) The gpecific hypothesis related to therapy effectiveness.
This was that there would be a deczeasé in percentage motor
delay at the time gf &iecharge from therapy for all motof
delayed children receiving therapy regardless of the‘

)

intensity of therapy. - -

The f{rst prediction relating to therapy effectiveness
was that the /therapy as specified would be more effective ]
in reducing motor .delay for tge: children with ; non~-
apecifiablg etiology than for the children witﬁ'a specifiable
etiology for their delay. A specific related ptedictioi
which would verifiy the effectiveness of therapy Qas that

children with a non-specifiable etiology for their delay:

1. would demonstrate a greater decrease in fine, gross,



L hours or less of in-centre therapy for'12 ﬁonths).

_ed between 2 and 4 years. - ) 7
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and -average motor per£entage'delaxlat'éhe time .of diécﬁarge.

r

I V.
The second prediction relating to therapy effectiveneea was

that children recelving an 1ntensive intervention therapy (no

less‘than 6 hours perfﬁeek for at 1eaat:l2 months) would.

demonstrate a higher level'of~developmenf'when compared to

children receiving an infrequent home programme the}apy (10

-

’

A thitd prediction relating to'fherapy effectiveness was

thac children who received therapy before 2 years of agg would

N
demonstrate a higher level of development than child;en‘ treat-
oo T

Specific related predictions which would verify the

greater effectiveness of infensive therapy and of early.therapy

¢

were that children receiving intensive or early therapy:

.

1. would demonstrate a greater decrease in fine, gross,

and average motor percemntage delay at the t{me of discharge from

VT

therapy;
2. would demonstrate ; lower average motor percentage
delay et follow-up 2 to 4 years after discharge from therepy;“
3. yould demonstrate an highernintellecsual leeel at

follow-up 2,to 4 years after discharge from therapy;

4. would demonstrate more accurate perceptions of their -

R
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oﬁwn‘ competence at follow-up 2 to 4 years after discharge from

_therapy; and ' © . /

‘ 5. would demonstrate fewer behavioural problems at follow-

up‘z to 4 years after discharge from therapy. .

J'ii

>,
NG .-

Methodological Comnsid erations

AN

One of the major methodological issues that has emexrged from the

literature is how to determine and evaluate effectiveness of
. ”

intervention. It has been usual to ev#luate cognitive function using

[y

- the Intelligence Quotient (IQ). It should be emphasized. that although

the major factor used to evaluate intervention effectiveness Pas been the

' child’s progression in vartous developmental categories or’ intelligenc"e

measures such as the standardized intelligence quotient (IQ), this is
only one way of evaluating an intervention programme. -While 1IQ or

developmentai quotient (DQ) can be an appropriate measure of
effectiveness in relation to imme@ate gain,' it may not Pe an
apprdpr;ate measure in relation to longer~term gain. In fact,' when
usipg IQ as a measure c_:f“trea'tmenﬁ& effectiveness some childrxen who have
demonstrated an increase initially, have returned to a pre-int;arvention
level (Br:nfgnbtenner, 1975). In contrast, recent longer-terxrm
evaluations (Lazar & Darlington,1982; Schweinhart & Weikart, 1980) imave
demonstrated that the important-and }ongez—lasting. effect of
intervention fer aigadvantaged children was tha,.t fewer of such children
receiving preschool intexrvertion either have beer.1 retained ,ina grade or

* - N v . ‘ ' .: .
have been placed in special classes. It would be possible, thus, that
. . ~ i

N . - .
‘ ) .
% N | ’
. M



measures of school achievement and/or functional and behavioural indices
may be ;eanlngful in evaluating treatment effectiveness, particularly in
reference to longer—term effect. Zigler and Trickett (1978) have been
among the main proponents of broadéﬁing the evaluation criteria. They
’(Zigler & Trickett, 1978) argued that\g§ins in social competence rather

than gains in intelligence scores should be the ultimate criteria of
programme effectiveness'and other factor; of a soclal psychological
nature would be impo;tant criteria. 1In this study it was felt. that
eYaluation of motor gai&s:yas an important mea;ure of treatment
effectiveness since itjwas a motor delay the lnterventibn programme
specifically was trying to ameliorate. Based on Plaget’s theorf that
subsequent and more complex forms of behaviour such as intellectual and
psychological development are based on and built from earller and
simplexr forms of behaviour such as motor béhaviour, it was felt that
intellectual and psychological measures were also important. * As well,
since the Iintensive intervention programme thérapy also encorporated,

beh;vioural treatment into its programme, measures,of behaviour were
also lmplemented to evaluate treatment effectiveness.

This was both a descriptive and analytlc“study. There was a larger
group of chil&ren referred for assessment to the océupational therapy
department for a possible motor delay before 48 months of age who wére

evaluated and desgribed using data obtained only from the medical

records. There was a smaller group of children who were&ﬁntensively
assessed at follow-up when the children were at least seven years of

age. While there has been an overlap in methodology between the

‘
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,degériptive and anal&tic pﬁaéq of this stpdj, for‘che.purposgléf'clarity
the methods will be presented in.two distinct chapfers. ere will be-

one chapter fér the'methodology of the de8criptive phase aég one for the

methoaoiogy of the anﬁlytic phase. ' This proceduref has been repeated for
thé results. . That is, chapters IT and II1 ade concgrned‘with the\

descriptive phase and chapters IV and V are concerhed with the analytic -

'phasg.

‘Tﬁe study cohort was based ﬁpou case finding from medical records

of children born from Septémber 30, 1974 through September 30, 1976.
. All chlldren who had been born in these years, and evaluated at either

‘the Montreal ‘Children Hospital or the Constance~Lethbridge

Rehabilitation Centre were considered for ;Hé descriptive phése of the

-8tudy. Seventy-two 6£/these children were selected subsequently for the

analyticjphasew . Lo

N
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" o  ‘Chapter 1I
Method

Descriptive phase

Subjects. The ;dtal sample of children referred for a motor

assessment dnd considered fqr the descriptive phase of the std%y
consisted of 472 ?hildrén. The critexia for dmission into the
gescriptive pﬁase of the study were: that the children had been referred
to‘the Occuﬁational Therapy Department at the Montreal Children’s
Hospital (MCH) ér to the Paediatric Servicé at the Constance-Lethbridge
Rehabilitation Centre (CLRC) and accepted for evaluatlon before the age
of 48 months, and had been born between September 30, 1974 and September
30, 1976. These children were divided into‘three groups. One groqp
congisted of child;en who were found to have no delay. That is, they
were found not to have a delay or had a aelay between 1% and 10% in only
one of the three catégories of motor development (gross motor, fine

-~

‘motor, and perceptual-motor development). The percentage delay was

calculated by the researcher at the time of the review of the medical

?

records by comparing developmental age with chronological age. A,

percentage delay was calculated rather than making use of the actual
delay (e.g. 2 months delay) to take into account the different ages of
the children at the time‘of assessment, For example, a 2-month delay is
a much more significant delay for a 6 month old than for an lé month

old., Children who had a minimum motor delay of 10% in at least two

categories of motor development (gross motor, fine motor, or perceptual-.

motor) or had a minimum motor delay of 20%Z in one of the three -

(Y
>



33

1

- ~
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~ categories were consldered to be delayed.
These delayed chlldren were divided into two groups based on
etiology. The first group -of .delayed children had a specifiable

etiology for their dglay‘ according' to data documented in their medical
re;ordslat the time of initial a;séssment. The second grou~p of children
H':d a non-specifiabtlé etiﬂl'ogy\ for their motor delay.

In accoqnti?g'for‘\the'first group, child.ren with a specifiable
etiology of delay, ét“'iolo'gi',cal factors have been grouped into prenatal,
«atal and p‘ost‘nata'l categor'ies. Prenatal factors comprifsgd those
operating from the time of conception to time of labour, such .as
hereditary or' genetic c:'onditior'ls, prenatal infections, prenatal an‘ogia,'
hagporrhage, Rh problems and'metabonli;: disturbance. Natal fact;)rs
included va'rious cayses of anoxia and constitutional factors such as
prematurity (le'sé than 37 weeks gesta’ti'onal agle)', postmaturity (over 43
weeks gestational age with r'ecorded cl‘in;.cal postmaturit); featu;es),
cae;sarean se}ct[on due to fetal d\istress (1l.e.fiot due to repeat caésa;rean
or elective caesarian), dystocia, *plachnta praevia, or placental
\abruptio. Postnat;sl fa"ctors included trauma, in.fections, vascular

accidents, anoxia, tumors, convulsions other than febrile convulsions,

encephalitis, and finfection. All 247 children with specifiable

M| .
etiologies at themof assessment in occupational therapy were

L3

excluded from the¥study after identificatidn, because the researcher
wasg Interested specifically in those children with non-specifiable
etlology of delay. - . .

The second group of delayed ‘children_ was defined as having a non-

]
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specifiable etiology of delay.” That is, there were no major abnormal

neurological signs and no specifiable etiology had bepen identified in

. a1 " -
_each child’s medical record by eitﬁg’;’é’/"ﬁhe neurologist or paediatrician

at the time of evaluation by the treating occupationél therapist" (or by
the time the child was 48 months /of age).

Pro‘cedures. " The fir;t step was the search of the medical records ’
%or the 'tot_al sqmple’of motor delayed children, which was 472 children.
The second step wa;: to identify the appropriate children for this study.
One h;.xnd red and seventy-nine children were defined from this medical
record search as having a r:19\n—specif1ab1e etiology| for their motor aélay
at 48 months of age. There were five éoals in this medical record
search: 1) To extract the medical history for each child; 2) to .
determi‘nei diagnostic eligibilit'y for inclusion in the study; 3) to

classify each child acco'rdi'ng\'t:o the two.levels of therapy defined for
' &y

-th:e'a'nal'«ytic (fo'llow-u‘p) phase of .the study;‘ 4) to establish the

functional motor and chronological ages and thus percentage delay of:

y

“each ¢hild at the time of his/her initial and dis'charge occupational

v

therapy assessment; and 5) to obtain.basic demographic information on

each child and family. The data extracted from medical ‘records and used

s
/

subsequently as part of the basis for describfng_rx;otor delayed children

’ -

of non—specifiablé etiology and the evolution of these children has been
standardized far all children (Appendix A). A methodologhcal issue does

emerge in relation to the accuracy and reliability of these data since

the demographic data were extracted from medical records and previous.

-functional evalua‘tions." Since there would be an explicit dependency

’

' o «
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upon the accuracy of these records, eve\ry_att‘empt ha's been made to
minimize the negative effect that this could have h’ad on the reliability
of the data. The data form we;s piloted and standardized in consultation
with an epiden;iologist. One person collected all these data so that
data in the medical records were all interpreted in the same manner. Th;z
correctness of this interpretation was verified on five cases with two

people collecting data on the same subject and each collection was

-

: /
compared with the other. The data collected by the two Sersons were

very similar. The accuracy of data collection from day to day was

verified by the data collector who gathered data twice on five medical

’charts on two different days. The data collecéed were very similar from

°

day to day. ' : ,

LY

A factor to be considered in evaluating the effectiveness of

therapy was functional motor age of each child versus chronologiz:al age

‘during the course of therapy. Functional motor age versus chronological

age was not manipulated in this research, but was taken into

consideration retrospectively.‘ The functional age was determined for

each child in the initial and subsequent assessments by’the therapist
-
and recorded in. the patient’s' file. This has been done .Ey the

evaluative proceddre standardized by .Talbot (1974, 1977).

]
‘'
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Chapter 111

Resu!ts

The results of the des;riptlve phase are presented 1n four major

¥
se}tions. These 1nc1ude: first, a descrlption of the complete

)

population referred fer an assessment of a motor:delayi and second, a
cfescrlption of the children-with a non-spect'fiable etiology of delay;
third, comparisons of the children. with a non-speclfiable etiology for
their delay and children with a specifiable etlology for their delay,"
and fourth, comparisons between the two genders (male &nd female) and -
the three treatment groups, (infrequent home programme thergpy, intepsive

in-centre therap‘y, and no therapy‘)

Description of the Complete Populat:ion Referred for Assessment of Notor

Delay by 48 Months of Age
"A total number of 472 children b.or’n between 1974-09-30 through
1976-09-30 were referred before the age of 48 months to eirher‘ the

Montreal Children’s Hospital (MCH) occupational ttlerapy'department or

. the Constance-=Lethbridge .Rehahilltation Centre. (CLRC) ‘paediairi'c gervice -

for assessment of and/or treatment for .a dévelo’pmental- motar 'deley.
(Three hundred and elght':y_—‘six.(81.787i')‘were referred t:c; the M‘CH and 86(.
(l8.22%) were referred to the CLl!C). As can be seenl fr_mh Table 1, 46 of
all the children (9.7%). who were assessed were found elrher. not to have
a delay, or to have .no more than a 10% delay in only one ﬁof three
categories of motor deve10pment (gross motor, fine motor, and

perceptual=-motox). Thirty—fouq of - these 46 non-delayed children were
. Y .

e
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TABLE 1 - T
Ve DlSTRIBUTION OF TOTAL POPULATION AT AGE 4 BY MOTOR DIAGNOSTITIC
‘ CLASS{FICATION T . |
, o TOTAL SAWPLE 472 CHILDREN
I. . .
N 8 X \nx\~
FROM THE MONTREAL T « FROM THE CONSTANCE
CHILDREN'S HOSPITAL = . “ "LETHBRIDGE REHABILITATION .
386 (81 78:) AT CENTER 86 (18.22%) :
16.(9.7%) HAD ‘N0 DELAY
' ‘ & "’ . ‘v
- 426 CHILDREN \
. .47 (57.98%) SHOWED - , 179 (42.02%) .
"SPECEFIC ETIOLOGY OF ‘ .- SHOWED NO SPECIFIC -
DELAY (EXCLUDED FROM. : .ETIOLOGY OF .DELAY
-FURTHER ANALYSIS) . = ‘

42 CHILDREN 137 CHILDREN

DEVELOPED NEUROLOGICAL

STGNS . - omor L -
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. paed{atrician at the time of evaluation by th

' .8 years and ‘the 46 ﬁon—delayed chlldten b

38

ERS

X,

males and 12 were femaTes. The other 426 ghildren either had a minimum

"motor delay of 10% in at least two of the three areas of motor
, ~ * ) /

development, or they had a minimum motor delay of 20% in ome of the

¥

three areas. Of the 426 motor delayed children, 247 (57.98%) had been
assigned a specifiable etiology for their delay at the time of
assessment, by neurological or paediat:ric evaluation; and 179 ~(42.022)

could not be aésignea a specifiable etiology for their delay at the time

1

) 'of thelr assessment. All 247 children with specifiable etiologies .

’

within the first-48 ‘months of life were excluded from the descriptiv‘
_ phase of the study.l This was done because of the specific interest in
those children with non~specifiable etiology of delay. ¢

Conmparisons of Children Who by-the Age of 7 and 8 Years had a Non-

é.pecifiable Etiology for Theix Delay With Those Who at the Same Age had

a Specifiable Etiology fox Their Delay

,z \One hund¥ed and seventy-nine children (42. 022) of the delayed

l

population could be defined according to their -medical diagnosis as

-~

having a non-specifiablé gtioiogy of delay ar Initial assessment. That

is,there were‘ no” major abnormal neurological signs and no specifiable-

’ etio’lbgy héd been established ox identified by the neurologist or

‘occupational therapist.

:Tebie 2. provides a description of 'the 179 deldyed childeen at age 7 and

y for

sex and treatment received.

\ -

P

From Table 2 it can be seen thaf) by the time these children were aéed 7

-

. ..to 8 years ‘of age, 42 of the eriginal 179 childrxen who had had a non=-

speci.fiable. etiol‘ogy pf delay (23.55%) now had, acco'/rdlng to their
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Table 2 - TR | . V’\.
[y . E » ' v
Distribution of Population of Childrem, Who at Initial’Assegsment: - -
~Had Non-specifiable Etiology for Their Deléy, at Age 7 or 8
by Motor Diagnostic Classification, Gende}J and Treatment °“Category
No Delay . ’ . R L .-
[} ” © ’ ' . . )
< ) - N ) i
T . Male Female Total 4 l\., .
. Number Percent Number Perc?nt Number Percent . -y
'c':. . ' N ' * &" - [
No- 32 94312 12 . 100.00 44 .93.65 - C
treatmfent o LT L . ‘.
Home 01  02.94 00 00,00 01 ‘ 02.17
tréatment L . S
\ s L .+ .
| Intensive, 01  02.94 - 00 , 00.00 o1 02.17 .
| treatment - ) o . . Y ) N .
. " Total 34 100.00 12 -7 100.00 46  100.00. - - -
Specifiable Etiology of Delay . . L - ' .
Male Female . o Total L - -
| - O B
o Number Percent Nugber  Percent ‘' Number  Percemt * ! .’
No . 05  22.7 07  35.0. - 12 . 28,6 o+ it
Treatment ‘ : . v o o Tt
> { Y . - « <
Home 11 50.0 €10 . 50.0- .21 . 50.0
} Treatment . ® ‘ - o s
) ) . » \" _,',~ \!‘, L ot . ‘ bN
Intensive 06  27.3 - 03: 15.0 09 - 214 - iy
"\, Treatment A , ch. RN
Total 22 100.0 20 ° 100.0 . 42 100.0. L
. . . o s . N A
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cha&ts, been given a specifiable etiology. In genéral, these childreﬁ
" with specifiable etiology had developed abnormal hard neurological signs

(21 had abnormal electroencephalograms, § had abnormal computerized

L4

axial tomographic scans (C.T.scans), 2 had abnérmai echoencephalograms
|

and for 3 the skull x-ray showed a definite abnormality), For 5
* children genetic abnormalities had been diagnosed, and for 6. children
electromyelographic abnormalities were reported and 11 children had been

identified with auditory abnormalities that were considered severe

enough to interfere with the development of language. Two children were

L4

.

identified as being legally blind. There was gome overlap in categories
(i.e. some children demonstrated both abnormal EEGs and (LT. scans).

Method'of analysié. Initially the X2 tegt for examining

differences among the distributions was performed on the etiology
distxibution (specifiable versus qon-specifiable etiology of delay).
Subsequent to significa;t findings or to indicated differences a
multivariant analysis of covariance (MANCOVA) was performed to examine
differences améng means, A MANCOVA was used as opposed to an ANCOVA
when ' related variables were examined. In the MANCOVA_s;bsequent
univariate results were interpreted only wﬁ;n a signific;}t overall
multivariate F was obtained.

Etiology (specifiable versus non-gpecifiable etiology of delay) did

not make a differente in terms of whether the delayed children received

physiotherapy, X2(3, N=179) = .24,p <.62,0ccupational therapy,’xz(z,g

= 179) = 1.2,p<.25,0r speech thekapy,‘xz( 2, N=179) = 1.1,p<.28. As

well, etlology made no difference in terms of whether a child received

)
W

)
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no treatment, inf requ'enc home prog _ramrﬁe treatment, of‘lncénaivé in-
centre treatment.‘ ‘:12(2, \y_"- 179) = 3,4,p<.18, Tt.ue nl;mber ;md
percentages in each category are shown in Table_ 3.

It was noted tha't~ there appeared to.be adifference irlx respon se CO\
the rapy between children with a speci,flabie etiology an&_ children with a
non-specifiable eciology of Relay‘; The' mean values for ir\itla.l“
assessment and dischamge assessment can be seen in Tal;le'é. The average
percentage motor Qel;'ay for the children with a non-speci{fiable etialogy
of delay at {uitial a:ssessme;lt was 30,627 while the ‘average dela; fo{.
the child ren who developédla specifiable etiology was 35.692\ . At final
assessment the ave rag e delay fo;' the chilMth a'non—sgpecifiable .
etiology of delay had decreased to 21.7371, while for child ren w~1'th.-
specifiable etiology of delay thle average delay had ‘c'hanged minimal}y

with an average delay of 33.00Z, -

It was hypothesized that therapy would have a dif_ferentlél effect on
‘ \

children with a non-specifiable etiology for their delay as compared to
children with a specifiable etiology for their delay. In order to eval-
uvate this hypothesis, a multivariate -analysis of covariance (MANQ.OVA) in

which the initial aasmm%t 8co res\ gerved as co;wa rjrates was used\to

evaluate treatment effectiveness 'for these two groups. Change in.fine,

»

g ross, and average motor pe rcentage;‘ﬁlay from infitial asae‘s'sment. to

¥ prrd
dischaige was compared for the children with specifiable and non-speci-
fiable etiology for their delay. This strategy was chosen in preference

to the repeated measures design since comparisons of the two approaches

have swyggested that the former model more accurately ref'lects the data.’

o ¢



- Table 3

43

" Mumber and Percentages Treated (No Therapy, Infrequent Home

PR

Prog ramme Therapy, and Intensive In-cent re Therapy) in

Occupatjional, Therapy, in Phyéiotherapy, and in Speech Therapy by

v

.

5 .o . T
. .+, . Not treated

4

Inf requent
Home t reatment

[}
:

Intensive In-
Cent re treatment

No t reatment

-
~

Treatment

Diagnostic Cdtegory (Specifiable and Non-specifiable)

(

" General Treatmentl
Specifiable  Non-specifiable Total
12 25 37 .
32,4% . 67.6% 20.7%
n ' o N\
22 69 ' 91 , \
a ' )
24,2% 75.8% 50.8%
43 51 _
84.3% 28.5%
179
* 100.0%
Occupational Therapy )
Specifiable Non-specifiable Total
© o1l S23 . 34
32,4% . 67.6% ©19
<31 114 145
21.4, T 78.6% 81.0%
179
100.0%
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Table 3 (cont)

Physical .Therapy
- Specifiable Non-specifiable
No Treatment o 29 102
: o220z 77.9% »
;‘h.f . . . . .
Treatment ' 13 35 ‘
2712 712.9%
Speech Therapy ‘
Specifiable Non-specifiable
No t reatment {/ ) 35 100
) 25,7 © o 74,3%
Treatment ) 7 - 36

16.3% 83.7%

~F

Total .
A
131

73.2% ..

48

26.8%

179
100,0%

Total
136
76 .0%

43

24.,0%

179
100,0%
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Table &

Mean Initial and Dischame Percentage Delax Scores for Fine

,Mocor,Gmas Motor and Average Motor Percentage Delay _l

o Dignostic Categgg (Specifiable and Non-specifiable) §
), ‘Fine Motor Gross Motor - Average Motor
.. . Delay o Delay " Delay

N=82 . . ®=I52 T N=179
Non-Specifiable “ S . S ;
\ . S . '_ ) . ¢ . M
' Initial © 0 30.39 26.60 .. 30,62
) Dischage 21,48 - ©19.36 7 21,73
T Specifiabie, )
Initial 34,24 37.93 . 35.69
Di scharge 36.14' 36,09 - 33,00
\
- \y‘ i
: | . N
§ - 1




A

46

v

in this stud); (Huck & McLean, 1975). Perceptuai-‘motor‘peréentage delay
scores \;ere not used in thg_; analysis because more than 50% of the
paopulation did not have dagal recorded for the fnitial assessment.

The overall MANCOVA was significant, F (3,73) = 8.16,p<.001. As can

be seen in Table 5, the univariate analysis of covarlance demonstrated ‘a

<
x

stgni fice;nt difference between the g roups for g ross motor pe rc'entage .
delay, F(1,75) = 8.82‘3, p<.0l, fine .n.wtor percentage delay, F(1,75) =
7.57, p<.0l, and average percentage motor delay,F(1,75) = 7.31,p<.01.
The initial assessmerit \measure’s used as covariates did not demonstrate
significant differences far any of the three variables, fine motor
per,centage delay, F(1,75) = .35, _é_(.SS, g ross motor percentage delay,
F(1,75) = .08, p<.78, or average motor percentage delay,
F(1,75) = .178, p<.67. Thus the groups did not differ before therapy
began. Thirty-eigh.t percent of the cases were rejected because of
missing data. "l"he results of the MANCOVA supports the prediction théit
the child ren w;.t:h a non-gpecifiable etiology ‘of delay would make 'mqre'
gailns, by the time of 8ischarge as a result of therapy than would the
children who later were diagnosed with a specifiable etiology of delay.

T

Several variables were thought to be of potential importance in de-

14
N

termining retrospectively whether a child who originally had a non-spe-
cifiable etiology of delay would be rediagnosed with a specifiable
etiology of delay, or would remain with a non-specifiable etiology of de-

lay at school age. The basis upon which these variables were conside red

was the fact that they were variables for which reliable information was~

available. Their me'an'é or ratios can be seen in Table_ 6. These

-
|



Table 5

{

Multivariate Analysis of Covariance Summary Table :

]

Effects of Diagnostic Category (Specifiable and Non-specifiable)

on Change in Percentage belaj After Treatment

o MANCOVA F - Pillals 3,73 © . .. 816 <.001%
ANCOVA F*s - o ,
- i Gross Motot 1. .. 2614.87 8.88 ' <,004%
Error 75 294,39
" Fine Motor _ 1 2535,61  7.57 <.007%
T Error " 75 334,78 )
- Aversge Motor -~ 1 12060.0% 7.31  <.009%
Error 75 ° - 281.00
*2(001 . ' ) ." ) ",’



Table 6 _ T ' "

.Means or.Ratios for Variebles (Mother;s Age at Birth of Child,

Number of Prenatal and Postnatal Problems, Gestational f!L_L Birthweight,

[}

Total Number of Major Problems, Larg_ or Small Head Circumference,

. and Socioeconomic Level) for each Diag;pstic Categoxy (Specifiable"

and Non-specifiable)

e : ' b P,

i} . ) §pecifiab1e ~Non—-specifiable '
Mother’s age at ' -+ 25.30 . 27.80
child’s birth (years) . .
Number of prenatal E <68, , .80
problems - . "
. )
Number of postnatal . 1.00 , «92
problems R '
Gestational age (weeks)- 39.60 ©39.50 '
" Birthweight (grams) 3339.64% - 3114.45
Total mumber of . 160 o o 1.00 )
- ‘major problems ‘ R
Large head o S 72 T 15/l
circumference/ ' RN "
' normal head cireumferenee 5
Small head B 321 .12/1 '
circumference/ " C \ :
‘normal head circumference . -
» ’ \ ’ , v
Socioeconomic _ 4,95~ . 5.20 ‘

level~parental vocational .
status (scale 1-7) ) ‘ ) L
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variables (mother” s age at tile birth of the chiid'. nunber of prenatal
problems, gestatton‘al age, bi*fth weight, number of postnatal problems,
total number.of major problemsa, ratio of larg‘e or small heiad
.c1 rcumference, and aocioeconomié: level) were.entered into a discriminant
analysis (Table 7). The -stepdown discriminant analysis entered each
of the variables in order of theirdiscriminating values. The most
discriminating variabIe was i:h'e total number of major pr.oblerhs, Wilks

i1

lambda = .95, p<.03. Mothers age at the birth of the child was entered
next, Wilks lambda = 94, pd03. Small head ci rcumfe rence wa;s ente red
next, Wilks lambda = .93, p<.05. The F level of number of prenatal
problems, gestationil age, birthweight, numbér of postnatal problems,
large head circumfe r_enc‘e and socioeconomic level were insuffient to

enter into the equation. These variableg did not, thetef-ore, .add

significantly to the discriminating value of the other meagures, It

~ .

would appear that children with younger mothers ( M specifiable = 25.3,
M m;n-epecifiatﬁe - 27.8), more major problems which included febrile
t{eiz;x res, minor st ructural abnormalities, and failure to thrive, ( M
speciéiable = 1.6, M non—specifiable = 1.0) and more often having a ,h*ead
¢l rcumference in the lower 25 percentile ( ratio small head
ci rcumferance versus normal head circumference specifiable = ,32/1,
ratio small head circumfe rence versus normal head c1 rcumfe rence non-"
;1‘pec'1fiable -.13/1)‘ were more likely to develr;p a specifiable etiology
of delay than children with older mothers, fewer major problems and head

ci rcumference above the lower 25th percentile. These three variables

correctly classified 71.21X of the children into the appropriate groups -
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Table 7

Discriminant Analysis Summary Table

Mother’s Age, Number of Prenatal and Postnatal Problems,

Gestational Age, Birthweight, Large or Small Head Circumference

and Socioeconomic Level by Diagnostic Catggory

(Specifiable or Non—specifiable)

1\ 8
Wilk‘s Lambda® P
Variables Entered
: 7
Total number of  .953 | .03% .58
majoxr 1illnesses . ,
Mothexr’s age at ‘ .§38 ) 03*% = 44
child’s birth
Small Head -929 : 005* n[‘3
circumference .
*p<.05 -

Note: the Eigenvalue and its accompanying canonical correlation are .07
and .26 respectively, '

8A measure of group homogeneity.

-

bOnly those variables that significantly increaae the‘distance
between group centrolds were entered. :

_ Cstandardized linear weights that optimize the distance between the
group centroids (for the group with non-specifiable etiology of
delay the centroid was -.139,and for the group with specifiable
etiology the group centroid was-.537(F=2.61,3/129df,<. 005)

-~
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(specifiable or non-specifiable etiology of delay). This is greater
than the chance level of 50%. The F value for the discriminant analysis
equalled 2.61,3/329 df, and was significant at the p <.0l level.

Summary of Comparisons of 7 and 8 Year 0ld Children Who Had Non-

qpécifiable Etiology of Delay with Children Who Had Specifiable Etiology

CIERY

Of Delay

No differences were found in the type or amount of therapy received
by the children with a 8pe;ifiab1e and non-specifiable etiologj of
delay. As predlicted in the hypotheses the children with a non-
épecifiable etiology of delay benefited more from therapy than did the
;hlldren with a specifiable etiology of delay. Variables such as number
of major problems (included such factors as febrile selzures, fgilure—
to~thrive, minor strucgural abnormalities), mother’s age, and head -.

-2

circumference below the 25th percentile were able to discriﬁinate

v

between the specifiable and non-specifiable etiology of delay groups

with a 71.2X accuracy.

Comparigons of Delayed Children with Non-specifiable Etiology of Delay

and Children with No Delay

As can be seen in Table 8 only(ZOZ of the mothers of the children
with a non-apeéifiable etiology for their delay had more than one
pregn&ncy difficulty (i.e. bleeding, needing to take medications,
sickness). As well, only 34% had more than one minor birth problem
(1.e: " longwlabour, repeat caesarean birth, induced birth). Only 15Z had
more than one postnatal problem (.i.e. %3

undice, swallowing amniotic‘

fluid, low APGAR). These children .tended to have no history of seizure,’

N

.
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- - Table 8 ' L . - R
".* "2 7. Number of Prenatal)Perinatal, and ‘Péstnatal Problems,Seizures,"
. = « Small or LarL Head Circimférenc €, Struftural Al;hotma'lit;ies, Failure-to—
s IR -'thrive Ear Infect;:!.onsi and B;ehavioural Problems for All Children
“' ) ., o ' o No de'lay i Specifiable : Non-apecifiable
Prenatal Problems .° 0=54.87 ¢ - 0=50.08 = 0556.7% .
‘(bleeding,sicknegs  1=33.3% " . 1=35,7%° . , 1=24.1%
, drugs taken,other) 2=9.5% * ! 2= 9.5% . = 2= 9.5% -
T R 2 4% * 3 or more=4.8 3 or more=10.2
- Perinatal Problems 0=39.1% - -0=23.8% 0=32.1%
’ o (labout ovex 12 © I=26.1% , -~ 1=23.8% . 1=29.92
oo - " hours,drugs, . 2m15.,2% ° ' 2=31.0% 2=21,9%
- ws _ T -caesgtean, induced) " 3 to 4=10.9%° 3 to 5-21 az 3=12.5%
CLd LT ’Immediat:e Pbstaat:al J0O=63% . 0=35. 7% 0=47.4%
. - Problems . 1=26.1% - 1=31,0% 1=37.2%
’ R Te0 0t 2m 4,3% 0 2m23.8% 2= 737
e L " -3 to 5=6. 62 . 3=7.2% - 3= 8.0%2
.4 - . ‘Selzites . no-71 7% *,n’o~42.92 . - no=85.0%
o e T yes;-28 k)4 ,yes_-ST,. 12 .. -yes=15.0%
e R Latge Head =~ . - no=89.1% : no=85,7% no=85.0%
oo Circunferehce - yes=10.9%. ~yes-llo 3%  yes=15.0% ° ¢
0 ‘ " oo - Yoo T - i . - ' b .
.. ., Small, Head 7 mo=91.3% nos76.2%  © no=85.01 . -
.l ~*. .- Gircumference yes= 8.7%, yes=23.8% . yes=15.0% -
T _wi_. Stru-ctnxta'l a no-8§.12‘ " no=66.7% no=79,62
. - Abnormdlities yes=1079% yes-33 Ky 4 -yes=19.72%
- - - . Failure-to= . ho=87.0%" no=69.0% no=7426%
T , .“ 2 thrive " . yes=13.0% yes=31.0%  yes=19.72
. _ . TEar Infections ~ no=69.6% no=83.3%Z .  no=66.4% -
o oo -0 . . yes=30.4% yes=16,7% yes=33.6%
-~ v - i B . ~
. Behavioural | ~ @ . 1o=80.4% - no=76,3% no=80.3%
4, -%.. .Problems . yes=I9.6% ' ‘ yes=23,87 yes=19.7% . .
I w«. ¥ 7 ’social Problems  .no=81:3% no=69.4% . now74.3%
N . e yes=18.7% yea=l0, 6% ’ yes-2§;\7%
_ ‘ " ~ q
. ] hd

ve

.
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measurahle head cir«.umference injhe lower or upper 25th percentile and
no structural abndrmality. Thirty-four percent had had ear infections

o

.and 20% were hospitalized for failure—to—thrive. e
As can 'be seen from Table 9 the averag-e age'of the mothers and
fathers at the birth of these children waa 27. 8 (range 14 to 47) and x

30. 76 (xange 18 to 55) respectively. Mother 8 average age is slightly

higher than the mean age of 25, 9 for mothersr 1n the yeara 1974 to 1976

(Canada Central Bureau of Statistics 19.80) but it was no higher than

[3

- for the non-delayed children. Forty-one percent ‘of the children were -

fixst born, ‘and 33 vere seeond born, and the rest (262):were later
: "y SRR R
born. The average eduéation level of these chilidren’s .mother was 12.3

s

years.(range 3 to 20 years) and of the fathers was 13. 07 years, (range 2
» "-’ *

. t;o 20 years). The average socioeconomic level on a acale of 1 to 7 was

5.22 S . R l

The avetrage age at which delays were identified was 27.7 months
with a range from 6 to 47 months of age. The majority of delays were in®

(-
the grosa motor. .area (N=98,71.5%) with ‘the average gross motor delay

o

4

being . 29% (range 0~96%Z). Twenty-seven of these children with'a gross
motor delay (19.7%) also had a delay in another area of motor

developmen/t. Fifty-seven (41.6%) of the children had a language delay.x

-

as well as a motor delays, . - . ‘

. . . . . -
Several variables (prenatal, postnatal, family and child variables)
- . ¢ N

were entered into a discriminant analysis to determine what combination

of variables, if any, could be found to discriminate between children

with a motor delay of non-specifiabl¥e etiology and children with no.

3
N s

‘1“1- N‘Q _ @
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Tabie, 9

i’

Means and Ranges _g_f_ Mother’s and Father’s Age and Educational Level

o

(No Delay, Specifiab]:e, and Non-specifiable)

\ at ‘Child’s Birth,.Sociaeconomic Level and Language by Etiology "

a1

v - ” » N
;o No Delay " specifiable Non-specifiable.
_Méther’s Age _ 27.80 © .-  25.32 .- 27.82 '
, (years) (19-39) B (18-37) (14=47)
. TFather's Age 33,06 29.10 30.76
(years). (19-41) (19-43) (18-55)"
Mothexr’s - 12.59 10.30 - 12.30 -
y Education (6-16) (4-18) (3-20)
) (years) , ' o
. Father’s 14.00 v 12217, 13.07
_ Education (10~18) (3~18) (4-20)
. (years) - N .
v n L
. Socio= . 4.79 4.95 . /75,20
. 0 Economic (1-7) (2-7) S (1=7Y.
‘ . Level-Parental :, ‘ /
5 -~ Vocational Status , g
K : (scale 1-7) Vv
. 'y 7 - —
,, Note: The numbérs in parentheses are ranges.
" - o /
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‘4: delay, The means for these variables - can be seen in Tables 8 and

9. These variables (mothér‘s and father's age at the birth of the
child ren, number of prenatal, perinatal, and postnatal problems, total
number of major problems, large or s.ma‘ll head ¢i rcumference, febrile
seizures, st ructural abnormalities, ear infections, and sqcioeconomic
level) were entered into a discrimin“ant analysis (Table 10).

The stepdown discriminant analysis entered the variables in onder
of their discriminating values. The most discriminating varlable was
chronic ear infections, Wilks lambda = .98, p<.l. Structural
abnormalities was entered next, Wilks lambda = .96, p<.l. Numberof
perinatal problems, Wilks lambda = .94, p<.088 and number of social
problems, Wilks lambda = .93, p<.l, were enteregl last, All othe‘r
variables had an F.levélvof insu'fficient value to enter into the
equation, ¥

It appeared 't:hat there was a tendency fpr child ren manifesting
chronic ear 1nfections: mo re minor st n_:ct:ural abnormalities, more
perinatal 'pmblems‘ a;\d more soclial problems than oth';.r children to have
a delay of non—speci fi‘al?le etiology. These four variables, however,
could only correctly di{fe rentiate the children into the two gtou;‘is at a
rate of s'lightly g reater than chance (56%). However, when average motor
delay was entered into t‘he discriminant analysis,Wilks lambda = ,53,
p<001, the correct discriminatory rate increased to 89.33%., Thus, it
would appear that the only variable which is able to correctly
discriminate the children with a délay of non-specifiable etiology from

4

non-delayed children is the imotor delay. " -

[N
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‘Table 10 ' ' =t

Discriminant Analysis Summary Table

Parent’s Age at Child’s Birth, Number of Prenatal, Perinatal and

Postnatal Problems, Large or Small Head Circumference, Febrile Seizures, -

Structural Abnormalities, Failure-—to—thrive, Chronic Ear Infectiomns,

Number of Social Problems, and Socioeconomic Level by Delay

(No Delay or Delay with Non-specifiable Etiology)-

Wilks lambda & ‘Bp B¢ ]
Vﬁriables Entered z
Chronic Ear Infections «975 ‘ .1 .57
Structural Abnormalities <957 .1 .55
Number of Perinatal Problems .938 ,088 49
Number of Social Problems  %%.929 1 .37

Note: The Eigenvalues and their accompanying canonical correlations are
respectively .075 and .27 respectively. ‘

N

8A measure of group homogenelity. * «

bOnly those variables that significantly inccease the distance '
between group centrolds were entered. s

Cstandardized linear weights that optimize the distance between group

centroilds (for the group with non~specifiable etiology of delay the
centroid was .15 and for the non-delayed group the centroid was —.48

. F-.16,l‘/102 df, B<066)0 {
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Description of the Child ren Who at Age 7. Still Had a Nbn-speci:fiable

Sty

Etiology for Their Dlelgz ‘ \ "

When the delayed children were 7 and 8 years of age, 137 (32.16% of
the original 472 children in the complete population) of the 179
child ren who had had' a non-specifiable etiology at initial assessmeh/t
continued to haye a non-specifiable etiology for their delay. This is
\t::h"e particular population of interest in this study.

Tab].‘es 8 and 9 provide a description of the 137 children with a
non—specifiablg etiology of delay as well as those with a specifiable
‘etiology for thelr dglay apd those who had no delay when they were
assessed In occupational therapy. For the children with a non-
specifiable etiology of delay the pregnancy and delivery were normal and

no abnormality had been detected at birth.

Gender Dist ribution. Method of analysis. The female to male ratio
was .6/]1 (n female =' 51, n male = 86) for all the children with a
non—-specifiable etiology of delay. The female to male ratio for the
general population is .8/1 at birth. Thus the ratio of males to females
wuas slightly higher in the study population than was p"re;sent in the
general population at birth. .

The chi square -analysis was used for exzﬂmin'ing differences in the
distribution of gender. Subsequent to significant findings or to
indicated differences a multivariate analysis of covariance (MANCOVA) to
examine differences between the means was pe r;folrmed. The chi square

analysis which was perform‘ed showed that there was no significant

difference in the female/male ratio in each diagnostic category

r g

N\
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(specifiable versus non-sp,eciéiable e'tiology of delay), x2(2,_tj_ -
179) = .77, p<.67.

It was noted that although males accounted.for 60.4% of the delayed
populatinon and females accounted for 39.6% of this population, almost
four times as many males as females were intensively treated. When a

-

chl square analyslis was performed (gender by treatment) the chi square

X2 (2, N=137) = 11.91) was significant at the p<.00l level. That is,
there was a significant E:orrelat:‘ion for gender and treatment in the
direction of more males receiving intensive t rfeatment than females
(Table 11). It was important to determine whether thisdifference in
admi'il)istration of intensive therapy was due to females belng less
responsive to therapy than males. Mean values for initial assessment

o

and discharge assessments can be seen in Table 12. The average

¢ «

percentage motor delay for males and females at initial assessment was
23,97 and was 28.37 respectively. At disc\harge assessment- the average
delay for males was 21,13 and for females was'22.48. A multivariate’
analysis of covarliance was used to compare males and females in terms of
changé in fine, gross, and average motor percentage delay from ipitial
to discharge assessment. The overall MANCOVA was not significant,
F(3,9()) = ,267, P <?8\5. Thi‘s indicates that neither males nor females
made more gains from initial assessment to dischamge assessment in fi‘ne
motor, g ross motor or average motor developmené.

Treatment Dist ribution Method of ,analysi !’s. Similar methods of

analysis were used for treatment dist ribution as for examination of the

etiology dist ribution. In general, the children with a non-specifiable
- .
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)

X . J
Numbers and Percentage of Children by Gender and 'I’rea#nt

o

No treatment Home Intengive
Treatment Treatment
N\
Male 15 37 34
10.9% 27.0% 24.8%
Female ~ 10 32 09 51
7.32 23.4% 6.6% 37.3%
4 . «
Total 25 69 43 137
18.2%

. 50.4%

31.4% 100%
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Table 12.

Mean Initial and Discharge Percentage Deiay for Fine Motor,

IS

Gross Moter and Average Motor Percentage Delay by Gender
I

Fine ﬁotor Gross Motgqr Average Motor
Delay Delay Delay
Group
,$
Male
Initial Assessment  23.50 ' 23.41 , 23.97
Discharge Assessment 20.60 19.00 21.13
Female
Initial Assessment  27.36 28.53 28.37
Discharge Assessment 24,26 22.14 22.48
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etiology of delay were treated either by "a home prog ramme (n = 69,

!
-

50.37%) or by a more intensive in-patient t reatment p rog ramme (n, = 42,

31.39%). . Twenty-five children (18.25%), however, were given no

t reatment in either type of prog ramme. 'One cannot evaluate the

\

difference among all three types of treatment on the change in motor
delay‘because a final evaluation was missing for 78.47% of the children
who were not treated. In order to evaluate the hypothesis that
treatmént wouWld be effective in decre:asing the ‘percentage motor delay
f rom 1n~itial to discharge assessment assessment a t-test was performed.
As had been predicted there was a significant difference between average
percentage motordelay at initial and discharge assessment for all
delayed children with a non-specifiable etiology. .The{e?yinitial delay
was 30.29 and at discharge the mean dela;l was 21.,73. 'fhis difference
was significant according to the t-test (75) = 4.8, p<.0l. This
supports the hypothesis that the average percentage motor delay would be
significantly less at dischamge assessment t:h‘an at initial assessment.
It had been predicted that intensive therapy would be more
effective than infrequent therapy in decreasing the percentage motor
delay from initjal to dischamge assessment. The differential effect of
t reatment (inf requent and‘ intensive) on the change in average percentage
motor delay was analyzed by a multivariate analysis of covariance. This
analysis demonstrated a significant F(3,53) = 5.08, B(.Oi. The mean

-

values are presented in Table 13. As can be seen in Table l4 the

12

univariate analysis of covariance demonstrated’a significant difference

between the g rqups for g ross motor percentage delay, F(Z,Sl)\ = 7.7,

’



Table 13

Mean Initial Assessment and Final Asseéssment Scorxes for

Fine Motor, Gross Motoxr, and Average Motor‘Pércéntage‘Delaxg

by Treatment (Infréquent Home Programme and Intensive In-Céntfe)

Fine Motor Gross Motor Average All Motor *
Delay \ Delay . Delay
Group { K "
iﬁfrequent '

Home Programme -

Initial 31.20 - 31.87 . 31.54

S Discharge  26.60 24,43 . . 27.09 '
Intensive : . T~
Init{al  31.60 .  32.10 32.57
% bt -

Discharge 23.05 21.42 22.40
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‘\'Téble 14

Multivariate Analysis of Covariance Summary Table

- Effects of Treatment Conditipn'tlnfzequent Therapy and Intensive Therapy)

“on Fine Motor, Gross Motor and Average Motor Pexrcentage Delay

" for Children with Motor Delay of Non-specifiable Etiology

g af MS F »
MANCOVA F - Pillais 3,53 . 5.08  .006**
ANCOVA F’s . .-
Gross Motor 2 .1893.26 7.67. .004%*
Error 51 246.61
Fine Motor 2 1050.90 3.33  .03* .
Frror 51 315.54
‘Average Motor 2 - 1142.49° 4,41 .008%*
Exrror . 51 252.70
*p<. 05 ‘ | ' |
*fgﬁ.Ol‘
- ~
4 )
- — | .

- .
T .

“ N !
. .
oy +
*
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p»:0l, for fine motor pe-rceﬁt:age delay, F(2,51) = 3.3, _p_‘<.05, and fc;r
average pe rcentag‘e motor delay ‘f,c;.r all motor del;'ays, P:(Z,S‘l) = 4.4,
p<.Ul, ’The pretest scores used as covariates did not deu;uns; rate
significant differences between the g roups prior to the .’,intewention
for g ross motor initial assessment scores, ‘F(Z.Sl) = 65, B('.AZ,. for
'fin(; motor initial assessment scores, F(2,51) = .25,‘_[3(.(;1, or 'for
average motor initial assessment scores, F(2,51) = .75, R<"39' As
had been predicted in the hy;‘)otheses‘ intensive therapy caused a-g reater
decrease in motor delay than did inf requent home therapy.

It was of interest to try to identify what -variables, 1if any,
influeneed whether each child w.as treated by home treatment, by
intensive treatment or not at all. A stépdowﬁ discriminant analysis was
performed: the variables included age of the child at initi{)l
assessment, gender of the child, socioeconomic level and average
percentage motordelay at initial assessment. These variables were
chosen because 1t was thought that they might influence the treatment
received. The mean values for these variables are shown on Table 15.

The stepdown di scriminant analysis entered each of the variables in
order of their discriminating values., The most discriminating variable,
socioeconomic level was entered first, Wilks lambda = .84, p<.005 and
gender was e‘ntered next, Wilks lambda = .76, B(.OOI. The F level for sge
and average percen‘t:age motor delay at intake was insufficient to enter
into the equation. These two variablesdid not, therefore, add

significantly to the discriminating value of the other two variables.

The two variables, gender and socioegonomic level however, could only
\



Table 15 B , ) ) AN

Mean'ége; Gender, Average Delay on Initial Assessment and Socioeconomic

Level for egch Treatment Level.(No Therapy, Infrequent Home Programme

Therapy and Intensive Theiﬁpy) for the Children with E_Hotot Delay of

Non-specifiable Etiology

[ N
e Gender Average Delay SES
(months) Male/Female (Percentage) (Parental
g Vocational
‘ -, Status -
scale 1-7)
< . N
No Therapy 22.0 15/10 .+ 29.5° 6.0 :
Infrequent 25.2 37/32 . '29.7 5.6
Therapy - *
Intensiva - 27,6 34/9 31.9 4.5
Therapy . d
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classify the child ren correctly info the three g roups at the level of
‘chance (32.467,")(Tat_>1e 16). Upon closer look it wa's determined that 652
'of the no t reatment g roup )apd 60% of the intensive treatment g roup were
-co rrecw' classified '::i'\.il'e only l"/"o‘f the home treatment g roup was
.gorrectly cl'ass‘i'fie'd. It would appear that chi ldﬁren of any g ende ror
socioeconomic level ‘;gre treated‘by home t reatment, while families from
a higher socioeconomic 1level tended to hqve; thei r delayed sons treated
by intensive treatment;,‘and families from lower socio—economic levels:

tended to have proportionately more delayed daughters not treated.

e still

specifiable Etiology for Thelr Delay

N

Thirty—two percent (n=137) the original delayed population

(N=426) still had a y of non~-specifiable etiology at age 7 and 8.

No variables other than!motor delay could be found which differentiated

the children with a moto}delay of non-specifiable etio(logy from the non

‘ delayed child ren.

. -

ngnificantly more males were intensively treated than were females

and more males were referred for evaluation of a potential delay when

there was no delay. Gender did not influence the effectiveness of the

. »
treatment on the children. °

S

No variables could be féund that éould discriminate whether a child

would receive n;thera‘py, infrequent therapy, or intensive therapy.

+ o

However, when the data were examined more closely 1t could be shown that

gender and socioceconomic level correctly placed the children in either

3

the intensive treatment or no treatment g roup with a 63% accuracy. .
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Al Discriminant® Analysis Summarl -Table
Gender of Child, Age of Child and Average Percentage Motor Delay N
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As hypothesized, 1t w

as shown that the average percentage motor

" delay waslsig"ﬁificantly less at discharge than upon initial assessment

-

for all children with a delay of non-specifiable etiology who received

L. N

therapy. It was shown, as well, that for all children with a delay of
" non-specifiable etiology, the intensive in-centre thejapy was more
effective than infrequent therapy in reducing the percentage delahy of

the children, Thus the hypophqesis tpat intensive therapy would be more

effective in reducing delay by the time of discharge from therapy was
- « - e o . 7 R

supported. , ,
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. Chapter 1V
hY

. e
. s - Method 'f"%

Analytic (follow-up) Phase \ ¢

. ~ Subjects. The sample selected from the original 472 children for

the analytic (follow-up). phasé consisted of 72 children. ,The criterla

A

. for admisslon depended on the group assignment of each child, The
] .
"control group consisted of 24 th???en boru after 1974-09, who were

v referred foran evaluation’at elther the Montreal Children’s Hospital

° . 5

(MCH) or the Constance-Lethbrlidge Rehagilitation Centre (CLRC), were

assessed and found :to have no motor delay (that is, they were found

either not to have a delay or to have a delay between 1% and 102 in only
one of the three categories of motor development - gross motor, fine

o

motor, and perceptual-motor), and who should h;ve c::;}eted level one in

"

/“mghool but not 1eve{¢;hree at the time of follow- The non-delayed
group of children were equated with the two groups of delayed‘éhildren
f&t chronologi;al age and sociloeconomic status at the time of evaluation
as closely as poéaible. Socloeconomic level was based on the
Holliﬁgshead scale (Hollingshead, 1957). The samp}es used to
. paFandard{Eé‘the a?gle values for each megsure;ent inﬁtrument provided
C . another comparison sample which would form a data base against which the

clinical results of the delayed groups could be evaluated comparitivelys

- @
The two treatment groups consisted of 48 children who were born

3\3 after 1974-09, were referred for an evaluation at one of the two treat-
v 3 \ ment centres, and were assessed and found to'haﬁe“u’fabpor delay (that"
» ’ Fel LI
is, the child had a minimum motoxr delay of 10X in at {easu two
A .. . o ' . T
- - .. ———

» . : ’ - 3

- . [ " " .
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categoriés'of motor development, gross‘motdt, fine qﬁtor, or

. perceéeptual-motor, or had a minimum motox delay ofAEUI—tﬁ/;ne of the

three categories). The etiology for the‘motoz delay of these 48 children

was ﬁﬁn-specifiable, and all 48 children should have»completéd in school
' level one and not ievel‘three at the time of follow-up. .

'The delayed sample was further divided into two groups (24 in éach)

on the basis of the‘major independent variable,’intervention therapy’.

There were two categories of this variable which can be differentiated

’

. V-
as either ‘infrequent home programme therapy’ or as ‘intensive in-centre

”

therapy’. The children in these two groups were ranked for chtonological

b '
age, initial functional motor age and duratioqfof therapy. These delayed
L N

children wexe then mgtcﬁed on these variables as closely as possible.

The children feceiving infrequent home programme therapy were

treated by anm occupational theraplst for no more than 10 hours within

\xceyhe‘year following the assessment. The children who received intensive
¥

In-centre therapy were treated for at least an average of 6 hours per

week and for a minimum of 12 months.

aQ

The major deterﬁinant ag to whether children received home
programme thergﬁg or in-centre therapy was geographic , that is, all the
children whg had received home programme therapy in thé>f¢llow-up phase
of the study 1ived in suburban'parts oflthe Greater Montreal area. The
decision to use as subjects, children who lived out;ide the Greater
. Montfeal area 1n the infrequent home programme group, was made in oxder
to er to control for the\posefble effect of parental motivation on

outcome of the children’s motor development., Thus it could not be said

] 3

b
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that a child did not recelve iritensive therapy because the parents

/wére not motivated to bring him/her for such intensive therapy. A

methodological issue does emexge In relationship to* the potential
confounding variable produced by choosing children in the two éroups who
lived in dilfferent areas, However, most of the children who lived

-

outside of the Greater Montreal area did not live in rural areas but

still l1lived in highly populated areas with good schools and other

N

facilities. The major difference was that the large hospitals or the
rehabilitation centres which offered treatment services for young
delayed children were not easily accessible. Therefore, it i{s not felt

-4

that these modest differences in environment would cause a major

confound to the reliability of the results, !

Children were excluded from the delay@d groups in the follow=up
study 1f aidiagnosis had been made at any timénkuggesting a specific
disorder such as cerebral palsy or mental retardation or a severe

emotional disorder. A child was also excluded if there had béen a major
: b

¥

traumatic injury or illness after iniCiaL evaluation and diagnosis of

. non—speéi{i:ble etiology, and if the motox delay was determined to be

the result of impaired hearing, sight or other such physical

abnormality. N

In the intensively tréited group there were 13 children who had an
average percentage motor delay between 15% and 35% and 11 who had a
delay from 36X and 55% at initial assessment. In the home treated group

there were 14 children who had an average motor delay from 13% and 35%
® .

and 10 who had a delay from 36X and 552 at initial assessment. A
' \

~
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\\”~§n_ description of the subjects in the analytic phase of the study is

»

provided in Table 17.

Institutional Intervention Therapy

The occupational therapy department at the Montreal Children/s

o
Hospital and the Paediatric Sexvice of the Constance~Lethbridge Centre «

are responsible for assessment and treatment of children between zero

and 48 months of age who present with motor delays including those

1

children diagnosed as having clearly defined neurological symptoms as
well as those without such)symptoms. The departﬁ%nts have had the same

’l head-of-department, minimal staff turnbver, and no majér methodological

[

changes in the treatment programme dﬁring the time perlod used to

.determine the total-patient sample.

The therapy programmes pexr se have been based on &lozensf(;970)

® .

»definition of intexvention therapy = 1t'is "a facilitation process
towards mastery gf life‘tasks". The direct implication is that the
:therapy has been concerAéd with enhancing each chilq’s development in
spheres (of living (phy;ical, perceptugl-cognitive, social and emotion= " %Wy

al). The method of treatment which has been used in both the infrequent
& : '

-

~ hpme programme therdpy and intensive in-cenpze therapy is a combination
" of developmental remedial motoxr exercises and the facilitation approagh.
,  The exercisds have béen aimed initialyy towards éequential normalizatiog?
of posturai tone:and gross motor co-qtdingtion 8o as to develop and‘in; |
crease sensory-motor inte;action with the<en¢iroqment.as descq}bed for

. ‘ example, by Bobath and Bobath (1972). The suﬁaequént exercises have

*  been directed.towards improving a child’s abilities in fine motor, ana}/
‘ -

el ‘ N " 4
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\ '
Table 17

Group Mean and Rénges of Age and Average Percentage Motox Delay

at Initial Assessment and.Group Distribution_hz Gender and Handedness

and Sociloeconomic Status

¥

[N
«

§

Infrequent Home =~ Intensive In-centre No
7 . Therapy Therapy , Therapy
Variables
Age in Months 26.01 | . 29.90 28.62
at Initial Evaluation (06-47) : (07-4&7) (08=47)
Age in Months 96.71 99.08 96.71
at Follow-up (84-108) vj (84-114) (84-112)
Average Percentage 29.95, 35.37 ‘ 1.45
Delay At Initial (13-55) (15~55) (0-7)
Evaluation .
- Sex Male , 12.00 20.00 | 16.00
Female 12.00 4.00 8.00
Hand Dominance ' )
Right .16.00 . 18.00 20.00
Left 5.00 3.00 3.00
Mixed 3.00 3.00 . 1.00
. Socloeconomic Status 5.50 / 4.50 4.9Q
(1-7) ; (1-7) o (1=7)

Note: Numbers in. parentheses are ranges.
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adaptive and self-care skills. The latter are skills upon which the

i

N ¢ more cognitive and social skills are developedasubsequently.

The i{nfrequent home programme therapy war based on instruction by
i .
the occupational therapist to the parent {n assisting each child in the

A

appropriate motor exerclse regime, This form of therapy was generally
Provided by the occupﬁtional therapy department at the Montreal

- ¢Children’s Hospital. |
c The intensive in-centre therapy programme at the C?nstance-

Lethbridge Centre included a co~ordinated multidiscipline programme

planneé to the individual needs of child and family and was based on
developmental approach. This service was offered to families'of
infants, toddlers, and preschoolers (0-5 &eats) with developpental
delays and management difficulties. The team for the intensive
programme included a physiotherapist, a nuraery therapist, .a
psychologi#t. a social worker, a speech pathologist, a paediatrician, a
dietician, and a ﬁutse ;s well as the occupational the;apist who would
work with the child and family, fhe occupational therapist and
physiotherapist work together to assess and treat .developmental delays

in the area of fine and gross motor development, perceptual and sensoxri-
;lm’;éggr' planning., The occupational theraplstsq assess and treat
developmental delays in the areas of behavioural and personal social
skills. These therapists also ;onault and  assist in programmes within

] " the family unit, ;reschoﬁl class or ;ommuﬁ;;y group. In contrast Eo the
children in the home ptdhramme therapy, children who Fere Iintensively

treated generally received in addition to occqphtiohal therapy and

A

2 .
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physiotherapy, therapy from the speech pathologis&.‘ The speech

pathologist provided individual or small group treatment to help develop
vocabulary, well formula{ged sentences, correct sound and pronunciation,
and appropriate use of communication skills. The speech pathologist
also offered parent training couxses to e.ncourage language stimulation
8'ht‘ld basic teaching strateglies for developing pre~language and early
languaée skills. The intensively treated child would always spend some
't:ime between therapies or before and after therapy in the nursery. "I'he
nursery therap‘ist was r?ponsible for super‘vision and facilitation of
the child’s play and social interactions, and was particularly
interested ir; the child’s ability to function in a group, and in the
child’s exploratory and creative drives.. A soci'gl workexr and

psychologist were available for the family and the child. The

psychologist assessed and treated the child’s behavioural and emotional

- problems within the child’s famiiy wheﬁever it was considered necessary.

The social worker offered counselling ox practical help with knowledge
c;f community resources. A paediatrician was responsible for the medical
and néurologicdl \evaluation of the chilfl,ren enrolled in the intensive
in-centre programme, Medical intervention was adjusted according to the
specific needs q-f each child. A dietician and nurse were available fox
consultation with the team. The nurse was responsible for any ;cute
medical problems and was available to parents for support counselling.
The dietitian was responsible for nutrition programmes and was av;ilable
to parents for nutritional assessment and ccunselling for the children,

-

When a child entered the intensive in-centre programme, a treatment
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schedule wés formulated which included 1ndividuz;ll, g roup, and nursery
school programmes. The parents were expected to be a;:tively ionvolved by‘
observing and participating in therapy sessions and by attending
periodic parent conferences for 1nt;'c;rmation and discussion. .

Pre andPosttest and Follow-up Measures ‘

Functional measures — Motor measures. Each occupational therapist
who would perform both initial and discharge evaluation of each child
could derive a functional age, using the Talbot (1Y9/4; 1Y//) scales.
The Talbot scales were standardized on a Montreal sample of ‘children,
aged 0 to 6 years, obtained from general clinics at Ste, Justine
Hospital. This scale consists of se;parate motor scales for fine motor
co-ordination, grossﬂ'mo‘tor co—ordination and perceptual motor co-
ordination. A’ functional bge in each area of motor development can be
derived from this scale. An average petcer:tage delay was obtained by
dividing the average functional age of the three motor areas by the
chronological %§e and multiplying by 100. This percentage would be
subtracted in turn from 100 to establish the percentage delay.

The follow-up motor measure was the Bruinicks—Oseretsky Test of
Motor Proficiency (Bruinicks, 1978), a test of evaluation of motor
functioning appropriate for 7-t;o 8-years-old. For the purpase of thig
study the short form was used. The short form which has eight subtests
and scores, relates well to the long form for func;:ional motor age. The
short form can be used for screening purpposes when a specific diagnosis
is not necessary. The eight subtest scores include evalua tion of

running speed and ag y, balance, bilateral co-ordination, strength,’

? ‘g
AN )
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upper limb co-ordination, response spéed, visua].-;'-,ﬂbt;r control, and
upper-1imb speed and dexterity. This test has been standardized on 259
children aged 7, 8, and 9. This palrticular motor test was chosen
because it is used frequently by occupational and physiotherapists to
evaluate motor funlction, and because a developmental) motor age and thus
percentage motox delay could be obtained. This follow—up percentage
motor delay could then be compared with initial and discharge

—

occupational therapy assessment scores, , Studies have been carried out

' comparing men;ally retarded children and learning disabled children to

normally developing children using this test (Bruinicks,1978), Seventy-
two mildly retarded children.fdQ 61-75) were compareci to 72 normal
subjects matched for chronological age. It was shown that subjects
with normal IQ’s performed significantly better than mildly retarded
subjects of the same chronological age on all parts of the Bruinicks-
Oseretsky Test (Bruinicks,1978), Fifty-five learning disabled children
(who were two years below grade level in reading and were not retarded)
were also compared to children matched for chronologicél age who were
neither learning disabled and nor retarded. The latter pexrformed
significantly better than the learning. disabled c)hildren of the same
chronological age on the Bruinicks—Oseretsky Test of Motor Proflciency"

(-Bruinicks, 1978). , (

- Functional measures = Intelligencé méasut_eé Intelligence was -

measured using the Wechsler Intelligence Scale for Children - Revised
(Wechslex, 1974). The curxent edition of the Wechsler Intelligence¢

Scale for Children - Revised (WISC=R) has 12 subtests. For the purposes

!
P 3

Y . N s
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<
of this study all the requisite performance subtests and the four verbal
subtests, arithmetlc, vocabulary, comprehension ;nd diglt span were
used., Information and atqllaritiee were not used because they show
strong corrg}atlon wifh vocabulary for the age group in this study and
thus would provide a duplication of information. This test was

i

standardized on a total population of 2200 Amer.can children aged 6 1/2
to 16 1/2. This assessmentltool was chosen because it has been used
frequéntly in past reseagch, it correlates highly with other
Intelligence tests (i.e.fulﬁ scale IQ correlates at .82 level with
Stanford Binet IQ and .95 with Wechsler Adult Intelligence Scale) and it
18 used frequently in the identification of a learning disability (M.

Gollick, personal communication, September, 1983).

Functional measures - Reading measure. Reading level was measured

using the Stanford Diagnostic Readlng Test (Karlsen, Madden, &
Gardner,1976). Thisikest measures the major components of the reading
process. The word reading and reading comprehension sectioqa of this
test were used. The ‘red’ level, whichlis designed for children to
use at the end of level,one, {in level two and for low=-achleving
children in level three, was selected because most of the children in
.this'study should have been in level two at the time of follow-up,

The Stanford Diagnostic ReadingvTest differs from most reading
survey or achievement tests in two important ways. First, since its
primary purpose as a diagnostic instrument ie to identify a pupil’s

~

strengths and weaknesses more detailed coverége of reading skills is

provided. Second, because it places more e;phauis on the low achfever
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thah on the high achiever, the test contains more easy questions than do

most reading tests, -Since it was felt that many of the motor delayed

—— .

¢hildren could potentially have reading difficulties (Henderson & Hail,
1982), a reading test with more easy jitems was chosen.

Behavioural and psychological measures - Perceived competence and

gsocial acceptance measure. Perceived competence and soclal acceptance

A

was measured by the Pictorial Scale of Percelved Competence and Social
Acceptance for Young Children (Harter & Pike, 1984). It was felt that
measures other than functional measures would be important in the

evaluation of the effectiveness of therapy (Zigler & Trickett,1978).

. Four subscales are included in this measure providing a profile of

scores across the following domains: cognitive competence, physical
competence, peer aEEEBEthe and maternal acceptance. The version for
the children in the firsg and second levels at school was chosen on the
bagls of S. Harter’'s (pe;sonal communication, September, 1983)
suggestion that this would be the most appropriate scale if there were
to be any delayed children in the,sampie. Harter’s test was chosen over
other tests (i.e. C;opeésmith, 1§67, Piers & Harris, 1969) because

instead of calculating a single score Harter tries to assesgss self

judgement separately within the specific domains identified above,

Behavioural and psychofzgical measures - Behavioural measure. The
— .

~ !
Child Behaviour Check List (CBCL) (Ach nbﬁch,1982) was used as a measure

of behaviour. The CBCL was designed to assess a wide variety of behav—

- N

iours that are of clinical éoncern.Resultb can be scored on a Child

Behaviour Profile which 18 a standardized profile for portraying and

)

-
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categorizing the behavioural disorders and cotgpetencies of clinically
N

referred children (referred for behavioural problems) (seeJAch'en“bach

1978; 1979; Achenbach & Edelbrock, 1979; Edelbrock & Achenbach, 1980

for more information about this test). Profiles have been st‘.;ﬁdardized

t

separately fg;r each sex at ages 4 to 6, 6 to 11, and 12 to 16' years.

Those subscales where Achenbach found gender differences :

(externalization and internalization) were eliminated from analysis

since the subjects in this study could not be matched for gender. The

scale for age 6 to 'l was used. These scales were normalized on 50
7. ' l

cases from each gender for each age (1300 in total),"in such ‘a way as to

maintain a roughly normal distribution with respdect to socloeconomic

-

status.
The Child Behavior Check List consists of 20 social competence

items and 118 %ehaviour-problem items. Parents fill out this form and

it has been found that there is high inter-parent reliability;r = .9J8.5

for behavioulr problens and r = .978 for social competence, ,((

Achenbach and Edelbrock (1981),have standardized their scale on

o ) i
normal children (children never referred to a psychologigal or

psychiatric centre for treatment) and on a clinical sample of 'cf‘llldten

o fhm \m':i“

who héd been referred within the last y'ear and cepted for treatment’

for a psychological or psychiat;ip problem. It was felt that this could

be an appropriate‘evaluation for the children in the .present study
because motor delayed children have been identified as having

behavioural problems (Gillberg & Gillberg, 1983; Oberlaidg et al.,

A
-

1979). < Uy
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Socioetonomic status measure. Soclioeconomic status (SES) wasg

sated on Hollingshead’s (1957) 7-step scale of occupation as reported

in the child’s medical record (all’mealcal records had the occupation of

&

the parent on the intatﬁhfofm). If botr parents worked, the higher-

status occupatidn was used to score SES! Occupation was chosen as the
f

slngle index of SES because this information tould be obtained on

significantly more children than parents’ educatlonal level plus

L““‘mx;upati.’on. Hollingshead and Redlick (1958) found occuﬁatlon to be the

Sar

.. (Hollingshead, 1957).°

a

best single index of their highly'detalled social class stratification.
" In addition, occupation is more likely to be reported in a uniforﬁly
scalable manner and occupakidnal level is more 1likely to have a stable
meaning in terms of SES than zre either incéme oxr  education, for which

levels have bgbn changing radically over time and from“region to region
4

- rProcedures.Thé‘Becond phase of the study was the follow-up. The

: first éeﬁ was to locate tﬁe families of the 48 delayed children and the

2A npn:delayed dhildten-by/telepHOne'ané to ask éhem if they were

v . "l “_A N L 4 & w
» " wtlling to receive a letter of request sollclting permission for "and co-

nggkatron‘in two home v{sits-(see Appendix B). The details of the

gletggf‘centeréé around what would be accomplished in the home visits.
’ :

;fhELSécOnd step was a telephone call féllow=up to the letter. The

- %
. . ey

purpose of the second telephone call was to arrange for the first of the
two homewwisits with both the child and family in order to evaluate the

child, If contact was not made by mail and/or telephone then'httempts
- , a

were made to locate the child by ccmﬁunicating‘with the original

-
“ X, ",

-
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! .
g étfetring physiclan and by reviewing current telephone ditectories. 1If

Y

f . -
the seleéted child could not be located, a back-up match was locatéq.

! o ' .
The third step was to make %?e fndiv1d431 home visits for the children

j in the three groups,, Two visits of aﬁpéoximately 2 to 3 hours each were
A

v

lanned. The aimse of the first visit was to acquailnt the child and

i

hrents with the interviewer, to have a consent form signed (see

Appendix C), to complete a status up-date questiounaire (as in Appendix

A), and-to begin the assessment of the child., The second visit was to

L)

complete the assessment, The psychometrician (B.A. psychology) who

administered this assessment was tralned by the researcher in the"

administration of the five gthndardized measurement in;truments. The
psycho;etrlcian performed all 72 egalﬁations and was blind as to'the

. ) diagnostic or treatment category f;r all children in the three groups.
The parents wefe asked to complete the Achenbach BehaviorfChecklist
(1982), This is a measure to identify major behavioural problems within
the child. The psychometrician tested the child for levél of motor
Ifunctloning using the Bruinicks~Oseretsky Test of Motor Proficiency
(1978) and administered WISC-R (Wechsler, 1974) subtests. ’The test of
reading proficiency (Stanford Reading Test, Karlsen, Madden & Garduer,
1976) was administered. The‘Pictorial Scaie of Perceived Competence and
- Social Acceptance for Young Children (Harter & Pike,1984) was also

0 administered, Information directly relatihg to retention-in-level
(grade) or special class or special schooi was obtained from the parents

£ for all chiidren,

As soon as all the assessments were finished, the parents were sent
’ ~



[y

. her clinlcal traininé at this ééptre{ y .

a thank-you letter (Appendix D) and the data were fecorded by. the
investig/ﬁor. Aftet all data were entered,_g complete report was
written based on the evaluation. This xeport 3ave parents detailed

information of the“results,ﬁnd spggestions_as to how any persisting

difficulties might be‘amelgorated (Appendix E). These reports were

. written according to the protocoi for a written assessment at the

McGill~Montreal Childfen%; Hospital lLearning Centre, MOhtreél; Quebec,

‘since the ‘investigator is a clinicaL‘péychpiogist who ;ecelved“part of

| o
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Chapter V

Results
The results of the analytic phas; (follow-up study) are presented
In three major sections, These ifclude: first, desQription“and
;omparigons among- the three treatment groups (d;layed childrenoteceiving
infrequent home programme therapy, delayed children receiving intensive
in-centre-therapy and nén-delayed children regeiviﬁg no thezapyy;
;econd, description and comparisions of delayed children betﬁeen the tw&
age groups at which therapy began (assessed and éreéted be%ore age 2 or
between age 2 and 4) and thirzd, comparilsons between the motor delayed

children who were retarded and non-retarded at follow=up.

Treatment Populatjons Prior to the Intervention

Method of analysis. Initially, univariate analyses of variance

(ANOVA) were performed in order to determine whether the control
variahles of chronological age and socioeconomic ievel resulted in
equivalent groups when the non-delayed children were inclpded; and
whether the control variables of initial €functional motor age and
duration of therapy actually insured a stetiétic#lly acceptable\dégree
of homogeneity betweﬁp the {nfrequently home programme‘treated children
~and ‘the intensively in-centre treated children. Tﬁese analyses used
treatment group as the independent variable (delﬁyed children réceiving

infrequent home programme therapy,:delayed children receiving intensive

!
@

N

in-centre therapy, and non-delayed children receiving no therapy). Age
(in months), duration of therapy (ird months), severity of delay as
reflected in the aveérage percentage motor delay'when the children were

A



initially assessed by the occupational theral;ist, and socloeconomic

level 35 measured by the Hollingshead scale (1957) were the dependent
variables. , ‘

The wunivariate analylsis revealed that there were no initial
differ?nces among the three/g;pups (delayed children recef{ving
infrequent h:me programme therapy, delayed children receiving 1ntenslve'
in-centre therapy, and non-deiayed children receiving no therapy). for
the control variables.of chronological agei and socloeconomic level or
between the two delayed groups i'n«average mbtor delay and duration of

therapy (Appendix F).

Differences Among the Treatment Groups

o

Method of-analysis. Initially a multivariate analysis of variance

n

(MANOVA) was performed to examine differences among means. A MANOVA was

used as opposed to an ANOVA because of the theoretical prediction that

the vavriables would be related and because correlations between
" variables werxe in the predicted direction (Turner,1978). 1In this
. analysis treatment groups (delayed ch’i}dren recelving in&requen‘t home

‘programme therapy, delayed children receiving intensive in-centre

therapy, and non-delayed children sreceiving no.therapy) was the:

independent variable and the motox‘ measure (Bruinicks-OBe}gtsky).
reading measure (stanforxd Dia'gqostic Reading Test),intelligence scores
(Wechsler Intelli.gence Scale for Children =~ Revised), perceived

competence and socilal,acceptarice measures (Pictorlal Scale of Perceived

Competence and Social Acceptance) and behavioural measures (Achenbach -

" Behavioural Checklist) were the dependent variables. Since the MANOVA

-

e ¥2
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was found to be significant, F(30,60) = 1.51, p<.05 all subsequent
unlvariate results were [nterpreted.

Functional variables = Motor scores. Method of analysis. 1In oxder

to evalu;te the hypothesis that non-delayed children would perform
. better at follow=-up on motor meé_gures and that intensive inycentre
treated delayed ch_il&ten would perform better than infrequent home
treated delayed children on motor measures as measured by the Bruinicks-
Oseretsky Test of Motor Prof‘iciency, the univariate results following

o

the. significant 'MANOVA were iIinterpreted. The means are shown in Table
18. As can be seen in Table 19:—the uni\'/ariate analysis o‘f variance
(ANOVA) demonstrated a significant difference among the groups for the
motor measure,'F('Z,b?) = 18.9, p<.00l.

When Least Significant Differences (LSD) tests were performed the'
non-delayed no therapy group had scored significantly highez for ‘motor
8kills than both the delayed home programme therapy group, Pp<.05,and the
delayed lntensively in-‘.entre treated group, p<.05. This supports the
hypothesis that the motor performance. scores for both delayed groups of
children would be significantly lower than scores of the 'no\n-delayed
group. ‘

There was no difference in motor function at follow~up between ;hé
dela'yed home programme theiapy group and the delayed -iﬁtensive in-centre
therapy group. A multivariate anal‘ys,is of covarianpe (MANCOVA). was
lperformed in order to examine more closely the differential- effect of
lnfrequent home progtamme therapy and 1ntensive in-centre therapy. on‘

motor function of delayeq children at follow=up. 'Initial assessment

- - . . . - '
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‘Eelayed Intensive In-centre Therapy and Non Delqyéd No Therapy)

(WISC-R)
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Table 18 = .

Functional Variables at Follow-up /

Mean Motor Scores, Percentile Ranks and Grade Equivalénts for .

Reading, for Intelligence Scores for each Treatment ﬁroqp ’ .

(Delayed Infrequent Home Programme Therapy, . d

Vo ¢ @

N=22 N=20' N=24 "

Delayed ‘Infrequent Delayed In-centre Non-Delaye&
" Home Therapy Therapy _ No Therapy

w

Motor Scores 12.08 - ~ /4,08 . 40.50 , . ///
{Bruinicks-0Oseretsky)’ ¢ ~ ; - :

' Reading Scores ’ ) /i s
Percentlle Ranks 30.00 25.67 . 59.20 ’
Grade Equivalent 1.70 1.60 Ca 2.50 L ;kﬁ\_
(Stanfoxd). Ct ‘ | ,

Intellicanre Sraree *

Arithmetlc " 7.05. 7.00 11,12 i
Scaled Score - : ' ’
Vocabulary 7.6 8.45 . 12.21
Scaled, Score ' ; : o
Comprehension .04 8,10 v 11.33
. Scaled Score : - . . \ '
pigit Span-: '6.80 . 6.10 S a2 o
Scaled Score. : ' , S
Picture Completion / ; 8.50 - 9.40 ' " 11.58 . N
Scaled Score ' o oL :
3 ﬂ, ’ -
/’ ’ ) - ’ !
k 2 » *
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Object

" Vexbal

Table 18 (cont)

Délayed Infrequent

I3

Picture Arrangement
Scaled Score

Block Design
Scaled Score

Assembly

Scaled_ Score

Coding

§ca1ed Score

Verbal Subscale

%core .

above 79

L4

Verbal below 80

Performance Subscale
Score

Performance
Above 79

Performance
Below, 80

Full Intelligence

Full Intelligence
‘Above 79 '

Full Intelligence
Below 80

‘Untestable

S e

N=22

Home Therapy
! 6-10
7.40

7.40

”

6.50"

- . ‘-.
81.64

Fe13
9669 q

" Ne9
60,25
4

81.5
oo

Ce12
100.83...

N=10 -
58.30

80.04A

Lt
‘N=12
98.16

N=10
58,30

N=2

’

i
v

88

N=20

Delayed In-centre Non-delayed
Therapy No Therapy

7.43 11.30

7.15 11.70

7.90 10.30

5.50 9.70

84.15 105.00

K=12 N=24

' 95,25 105.00

‘< N=8
67.25
84.3 106.29

K2 ' ’ :

. N=13" N=24 .
95.7 106.29
N=7 NSO

1 63.71
83.05 106.00
N=13 T N=24
94.00 . 4 106.00.
N=7 : N=0
62.71
N4 . N=0

.’/’fﬁ—ﬁN\\\\\,
" N=24 <’

—
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Table 19

Multivariate Analysis of Variance Summary Table of Functional Variables

Effects 0f Treatment Condition (Delayed Infrequent Home Programme

Therapy, Delayed Intensive In-centre Therapy,and Non-delayed No Therapy)

on Motor Scores, Intelligence Scores and Reading Scores

df us ¥ P
MANOVA F - Pillais 30,69 ‘ 1.51 <.05*
\i ANOVA F's " .

Motor Scores T2 8652.77 18.90 " C.00L**
Error . 67 - 457 .38

Reading Scores 2 t 5310.26 4.13 <.02%
Error 67 1283.10 ‘

Intelligence Scores A

Arithmetic 2 116.42 10.24 <004 %%
Frror 67 11.36

it " Vocabulary Scores 2 144.14 13.13 <.005%*

Error 67A‘ 10.97

Comprehension 2 125.02 12.04 <.001%%
Errox ‘ 67 10.38

Digit Span 2 56.75 4.78} <.02% o
Error - 67 "11.84 ' ' .

Picture Completion - 2 61.16, 5.40 - <.007*%

Ercror ' 67 11.28 -



Table 19 (cont)

-

’ a ¥ E b
S ‘
ANOVA F’s
) Picture Arxdngement 2 164.05 11.45 <.005*%*
» Error 67 . 14.32 o
: . Block Design "2 129.48 8.46 ' <.006%*
- ] Errox 67 15.29 )
Object Assembly 2 61.76 6.49  <.007%*
Errox 67 9.57 .
\ ‘Coding 2 103.46" B.49  <.006%*
' , Error 67 12.17
_ "1Q Verbal ' 2  3865.05 12.00 < L005**
* Error . - 67 322.06 ° '
: - '1q Performance 2 4358.72 12.28'  <.005% ,
| . Error 67 354.82 ' ., T
1Q Full _ 2 4758.50.13.66  <.02¢ . -
; Erxor 67 3s48.11 .., . 7 U
- o ) ‘1\‘: . /"‘“——~—n)
r *B<.b05 ‘ . N .' . ':” ’\. :'< . :
) **E(oOl ; ) . r
- ;
$ ,;)‘ . i
'/‘.‘ I'd
‘ ; )
AL L ¥ .
¢ "\) , _— .—\ b - - ‘,'
. . ! » B . 13
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motor scores were compared to discharge assessme.nt and to fdllow—up
arssessment scores. This strategy was .chosen in preference to the
repeated measures design since variations in infitial scores which could
affect outcome results would l@cont rolled by the covariance approach
(Huck & Mclean, 1975(‘). Mean values are presented in Table 20. At
fo'llow-up, the 1ntensivé1y t reated childﬂren agairn appeared to be

¢

somewhat more delayed. The overall MANCOVA statistic was significan't.
3
F(2,30) = 7.0, p<.0l.

A.S can be- seen in Table 21, there was adifference whc\en comparing
the initial assessment to dischérge assessment F(1,31) =9.2,p<.0l ‘and a
dilfference when comparing initial assessment to follow-;up aésessment,
F(1,31) =10.5, B(.OQI. The initial scores used as covariates were not
significant for/averége motor delay at initihl assessment when compared
by t rteatment group fordischarge assessment F(I 31) = .56, p<.58, and
follow-up)assessment F(1,31) =1. 93 p<.lé6. : ] - /"*’-

These results indicated that the decrease in average percentage
motordelay was larger at the termination of therapy for the child ren
wiro wére given in-centre intensive therapy than for the children who
we re given 1nfrequent home prog ramme therapy. This. finding supports the
hypothesis that intensive therapy would have a greater effect on-
decreasing the children”s motor delay in the shorter term than would
.ix;;f‘requent therapy. ‘Thirs'dec rea‘s‘e in motordelay for the {intensively-
-t‘re;ned grdﬁp;h‘ou;ever,l was not maintained’ at follow—up. The cl';ildren

) receiving inf requent home prog ramme treatment maintained thei r dec rease

in delay and'at follow—up‘their dg;ay was significantly ‘lower than the
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) ' Mean Values for Average Percentggg_Motor‘Delay_gE’initial and 'Discharge-

Assesgment and at Follow-up Assessment by Treatment (Infrequent Home

> )

‘P:ggtamﬁe Therapy and Intensive In-centrxe Therapy)

. - 3 L
:

) . S .
\ 0 LY 3 4 ’ ! B 0 -

I - © Initial Discharge Follow-up
-, . Assessmerit Assessment . Assessment

- , o ¢ X . v

Py . . s Lo
v o ' . . N
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" " Table 21 - "
o ?

Multivariate Analysis of Covariance Summary Table

4

, , »
Effects of Treatment Condition (Inf‘recment Home Prog ramme The rapy

and Intensive In~cent re Therapy) on Average Percentage Motor Delay

at Discharge Assessment and at Follow-up As/sessment with In:ltial
-0 As*lsessment Scores Used 3_&‘5 Covariates o
. . ;

: .. .MANCOVA F - Pillais 2,30 < 7.01 L <.0U3%

. P
p 4 ¢ v
EIIRY -7

L o 'Contrast:s . . - L

P Average Percentage .l . ° L ‘ .,
L ) Motor Delay at -~ .. 31

. .
9.17 <. 005*
.
LY ! .
o A Dischargre Assessment . Y .
~ » < - “ -~ P .
AR 'l_ LN . . .. o .7 - o R
st L e . T ' L *
‘ : Average Percentage 2 .- S,
‘ b B N R PR B . . 0 3
' L e » Motor Delay at ) W R L ) . <.003* .
v - » A o - . v :
. . . : .
. - ( FoIlow-up ASSessment; “a o e e . .
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: vy . . A ‘{ X "k . . . . . . - . .
r -
v eR > (SN < e . R R T
.. L . :
- - . - . .
e ey s T *.E<’01 o 3 3 RS " . o ‘
R - - .
I A g "‘ [N . 1 - N -
Lo Y 3 . MRS - . / % ‘ . N
' ¢ T VO ok LA + . h . ot .- - -
N
. 7 ! Te - K 7 . 77":‘ T o * .: .7 e & * +
e ‘w, o . Y a . , _ oL - - L.
- . - .- - 3
et T B NN . . I ‘ - ..
.- - - Py - -
- , - A - R PR Y v 5 . ¢
LA ‘o ” T “ “ - o - .
oy « N o G o R - - v
- - ’ ) ., s v 4 4 - -~ -.r -
P - - . -t - - :
T4 ol S 7, N t . : -
A ~ -~ ~o
‘: -a' - 3 . . t‘”‘ ', - . -, - 2 . . R R - , -
e Lot A ) . - ¢ - . < R e PR -
LR YN <FLDT T AT ROEE A B
AT e L - LTS e e .
: e s Tr e o L e, T ¢ - T = -
. -7 .t e - “ . - N S e -
L UV A SR N o - e
. v o N b R ~
L by . . ~ - ® - s . - ~ -
£ - > . - - - .3
* L‘ o Tt - P e - hd A . -
. . e SR » . ]
2 .-, . NI - i N LT s
R A LET . ] . S
. ' v N v R . .,
EREE R \- © e T e - oWt - o
T e e LSS : ¥ B
) g . [T -
- g ey b - [ - . - -
L™ g . - - y Pr . .
2 - - . S
PR . - R 0 . . - -
i - . . : o B
fa 3
KR P K . - .
. N @ - 7 : " . »
. o . . . .
‘ - FEEEE Y -
. * -




lnfenéively treated children. Thus, the, hypothesis that intensive

therapy would have greater longer-term effectiveness than infrequent

therapy on motor delay was not fupported.

Functiéudf/;ariables :;Intelligence scores at follow-up. Method of

v

’

. ) " - .
analysis. The same method of analysis as for the motor gcores was used

to, determine potential differences between motor delayed children and . .

non-delayed children and the-effect on motor delayed children of

-

. z, . -
Mnfrequent home programme therapy or intensive in-centre therapy on

A

ol

> . ‘
tntellectual performance as measured by the Wechsler Intelligence scale

for Children-Revised (Wechsler,1974). ' °
Me&an values can be seen in Table i8. As can be seén in Table 19,

1 . ) / T
Sbg ANO%AS were significant for each intelligence score. LSD tests

3

demonstrated that the non-deFayed no therapy group was higher:for all
' » = te '

intelfigence measures than either the delayed infrequent homé prégrammev

-~

therapy group or the delayed intedsive in-centre therapy group. Thus,.

theﬁhypothesis that th€/n0n-delayed children would be*fﬁn;tioning at a

higher intellectual level s,than the motor delayed children when the

children were 7 or 8 years of age was supported. There was ﬁo
difference betweengghe two delayed t;eatment groups.' Therefore, che
hyBothesis that the intensiveki:trgated children would be functioning at

follow—-up at a bigheﬁ intellectual level than the inftequently treated

. .o ’ '
children was not supported. v ot ™ ’

Functianal varjables - Reading scores at follow-up. Methoed of

analysis, ?ollowing the significant MANOVA the univariate analyses were.

interpreted in oxder to evaluate the effect of infrequent home programme

¢



at e ' e » . 95
- . o -

-

therapy and in:tensi»e in-cent re therapy on delaved children”s reading

5‘% c,apabilltles, at. ~fo£}ow-up. and differences from non—delavcd children on

TR <8 :

reading scores as measured by the Stantord Diagnostic Reading test, Mean

e ) .

< ' values ca’n be seen in Table 18, As can be seen in Table 19, the ANOVA-

- d’ * [
.was s,\ignific;ant for reading percentile rank, ,67) 4,1, p<.05.  The
K LSD test demonst rated%h&the non—dela\od no tmatment group was higher
“.‘f;“ for percentile rank in reading than bath the delayed g roups, thus

supporting the «hypothesis that non-delayed chil’d ren would function at a

7 X

hi’gher level , at” age 7 and -8 than delayed chiid rern. There was no

/ e o s ) - )

. diffé“rence bef'weeﬁ’ the two ,delayed gmups so the hypothesis of greater
" [ e

‘e 3 . . -~ e oo . '

longe r-tzerm effectiveness of intensive therapy waa not suppo rted

2
Psychological variables I Perceived compitence and social _

at$

) J
. ~N
& acceptance at follow-—gp. Metﬂod of analysis. In- 6/rder to determine the
-t - /<, i
- effeet of infreguent therapy and intensive therapy on delayed {ld ren

and tbe potentiaL diffe.rences of these chi ldren from the 'non-delayed

v’ - -l '

1

child,ren,."on ‘perceived competence and soclal acceptarte (normal versus

- < e .
“aF abnormalf) as measured by the Pictorial Scale of Perceived Comp;tence and
, So_.cial Acceptance (Ha rter & Pike 198&)\ the univariate lanalyses

¢

, following the _significant--MA‘NO_yA wére interpreted; Mean values for the

(3

oL tr‘eatmen“t-:fs‘cdres can be seen in Table 22, As can be seen in Table 23

the ANOVA 'dem‘b'hs.t"rated no' signi’-‘ficant differences among the three g roups

o

for feelings of cognitive competence F(2 67)=.68, p<.50, for Feelings
of peer acceptance,,F(Z 67)8 76, p<. /46 or for feelings of matemal

ac:ceptance, F(Z 67)= 93, p<.40. Howeve r, there was a trend towards a

) ' differenoeafor“feelings of physical competence, F(2,67)=2.75, p<.07.

o

:



Table 22 . |

ﬁeychblogical Variables gt'Foliod-hp‘

' Mean Percerntage Scofes.on'the Herter Pictorial Scale Of Perceived

‘Competence ‘f‘%nd Sociél Acceptance for Young Children . -

and Percentile Scores for the Achenbach Child Behavidur Checklist

foxr Each- Treatment Gro;p (Delayed'Infrequent Home Prc&namme Therapy, HJ

Delayed Intensive In-centre Therapy, snd Non—delhyed No Therapy

g ',,x Infrequehtf Intenstve Non-delayed Harter BN
.- Home Therapy In-centxe " No Therapy Ranges
Co Therapy ‘ , "
©uSelf Comcept. .- T v T
CognitiVe Cbhpetence‘u 86,10 "' 80:4_ . 83,3 7694 '

o ,peez Acceptance Co 78,26 . T4 3 8045 78-97 B
| Physical Competence 8284 . 74, 2. . 8291 - bl 91 -
" Maternal :Acceéptance  65.94 70,10 l"’,sq.ai . 62-89
« . . i N e

"’\ fGénerél'Cdmpetence C 8310 . ”:7?,5: i e?3.33'“_ C AR

(combines cognitive - o L ST
' and physical competence) Lo o " R

_Sovial Acceptance -~ 74.10 720607 . 71,70 -

(combines peer and S Sl R
maternal-.acceptance) - S E ‘ o
Beheviourai Scores .f_ I T T R
' Physical Activitlesb ' 4g.54" . - 38,37 - 46.54 . | - o
‘Soctal Activities®  35.00 33.33° - 40.50

,School Performanced 25,12 T 17,87 . c L 34,120 - T
.Schizotd® | 0.6 . <6204 ..60W46 - . s
4Depreeeion¢ o 54,29 - s 58,46 59,70 . y
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Table 22 (cont) B )
! Yo & .
e . ) ) Inf{éqdént : IntensiJE Non;dniayed .
i . Homs™ The rapy - - In-centre No therapy
R g L _The rapy ¢
CSomaticisn® . 3850 .. oo STL3 U sh00
, Withd fawal® | 61"56‘ * . 65.60 159.20
Hyperactivitvc 65.12 ‘- 6%2.00 60.90
.Aggressionﬁ X ﬁ 57 lU ’ ) . .57.80 - 56,70 -
‘Delinquency ' 58 04 60.70 57.75
N i“'""f o <! l ” '

i

7

= T

‘@jarter ranges are available oqli for the four individual

N
'

- ~ ; . - .
measures and not for the combined measures.

bFor the three. perforhances op the Achenbach physical

¢

bctivities, social activities and school performqnce the .

- +

Iouez'the score the mo re abnormal {20=abnormmal. . ,

v L] - -

cFor ali thg other Achenbach scores the higher the score the

closer Lo abnormal >70=abnormal.
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Table 23

-
'

98

soA

Multivariate Analysis of Variance Summary Table of Psychological
Variables at Follow—up

Effects of Treatment Condition (Delayed Infrequent Home Prqgramme

Therapy, Delayed Intensive In-centre Therapy and Non-delayed No
- TEerapy‘ on Self Concegﬁ Measures and Behavioural Measures .

|t M - F P
"MANOVA F - Pillals 30,69 1.51 <.05%*
ANOVA F’s |
Cognitive Competence 2 .:“158.75 .68 v€.50
‘ Error ' . 67 231.79 :
. o ) AN
) 'Peer Acceptance ] 2 '209.28 ;26 46
Erxor 67 272.86 : ‘
‘ o 'Physical Competence 2 514,70 2.75: . <{d7*
Error, - 67 *187.30 IV
‘Maternal Acceptance 2 - 183.50 937 7, <407
E(fﬁ?‘? .67 . 197.10
. General Competence = 2 224.57 1,50  ~  K.2l
Error . 67 | 142 70 L '
- Social Acceptance l 2 32 60 \ ‘.lé' ,'<.80
- Error - 67 171.00
Physical Activities .2  431.20  .2.70 <07
- ' Exror C 67 ' 157.70 - Co2
Social Activities * ' 2 206.20 1.05. ' <.35
2 Error - 67 194.70 E T
School Performance .- 2 1114.29 - 5,90 - <.DO&*** -
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Althéugh there was no significant difference among the groups for
| ,

/ .
feelings of peer acceptance, {t. was noted that- feelings of peer
acceptance for the children who received intensive in-centre éherapy was
below the "lowest ranée found by :Hértgr for her standarxrdization

‘Bubiecte. e s

Behavioural variables - Behavioural Scores at follow-up. Method of -

‘ analysis. A similar method df.analysis as for the perceived competence

\

and 'social acceptance scores "was perfdrmed to determine the effect of
treatment (infrequent therap§~and intensive therapyi on delayed children
andlthe potentlal behavioural difference of these delayed children from
non-delayed children on behaviour as évaluated by the parents when the
Achenbach Child'Behav{or Check1ist was employed. “

Means for the behavioural scores are presented in Table 22. As can
be seen in Table 23, the ANbVA demonstrated a significant difference -
among groups for school performgnce,'F(2,67) = 5.9, p<.0l, and

hyperactivity, F (2,67) = 3.6, p<.05, and a trend for the number of

.physlical peer related activities participated in,F(2,67)=2.7,p<.07, for

withdrawal, f(2,67)“- 2'3EB<‘10’ and for d?pression, F(2,67)=2.3,p<.10.

When Least Significant Differences (LSD) were performed on school
performance scores gach treat;eﬁt group w;s significantly different from
eacﬂ p:her group. This indi?ates that the intengiveiy in-centre treated
children wexe reported By their parents as performing more ‘poorly in
schéol than boéh the infrequent‘home programme Ereated children and the

non-de;ayed children but the non;delayed children were reported as

performing,significantly better in .school than both the delayed groups.,

.73
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?he infrequent home programme treated group was in the middle but éigni—

ficantly different from each other group.

When LSD tests were performed on hyperactivity scores the inten~-

votoe

sively in-centre treated group was significantiy dffferent from the
non-delayed group. The lnfrequent home programme treated group did not

differ from either of the other twa'groups. This indicates that the

t

intensively treated children were reported to'haVa more symptoms of

hyperactivity than the nou-delayed group.

Summary of Differences Between the Motor Delayed Children.and the Non-

]

delayed Children | )

There was ﬁo differencé among the three treatment gtéups &delayed
inf;equent'home programme therapy, delayed intenstvi in-centre therapy
and non~-delayed no, theraﬁy) for age at follow-up or for socloeconomic
level, There was a difference between the two delayed groups and the
non—&elayed group for all fudcgtonal measures, namely motor, reading,
and intelligence méa;uresu The noa-delayed group was eignif}cantly
higher than both delayed groups for a}l these measures.

The children {n the intensively treated group appeared to feel less
accepted by fhgir"peeié than the ;hilqgen Harter used for her gtandatdl-'“
zation (Harter & Pike,i98b). The non-delayed group demonstratéd\éigni-
ficantly better school perfo?mance than the two delayed grodps anh
;parents of non—-delayed children reported'&ignifican;ly fewer symptoms of

hyperactivity than di@ pareﬁts of the intensively freated children.

Summary gf'Differences Between’ the Delayed Groups

There was no slgnificant difference between the two therapy groups

-
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: (infréquent home program%e‘theraé& and 1n£;n§iVe in-centre therapy) for
" / : .
ﬁhra;ion of therapy, average percentage motor delay a£’1n1t181
assessment, age at follow-up gﬁd socloeconomic lgvel at follow-Qp:
Therapy was shown to produce a greatex dec%ease in the pe;centage motor

’ - delay for intens{vely treated delayed children when initial assessment:

' wa; compared to the discharge assessment than it did for infrequently
home tre;ted chi{ldren. There was no maintena;ce of this decrease at
follow-up, however, when the children were 7 and 8 years of age.
Intensively treated children were .significantly more delayed than
infrequently treated chlldren when {nitial delay scores were covaried
out. This supports the hypothesis that the childgen who receilved
intensive in-centre theraﬁy would show a greater decreasé in ﬁotor delay
from initial assessment to discharge assessment but sincé this effect
was not maintained at follow-up the hypothesls that there would bé
greater longer—term effectiveness of Intensive therapy was not
sppported. It appears that, although the decrease in delay was not as
great for the igfiequéntly treated’children, this decrease was
méintatnéd ;t féllob-up. .

There was no differeace between the two therapy groups in

Iintelligené; scores and reading scores at follow:up. Delayed children

with intensive in-centre therapy were reported by thelr parents as

peifo;ming signifigantly more poorly in school than the delayed children
who recelved infrequent home programme therapy. There was no difference
bebweeﬁ the two delayed treatment groups on all other foliow-up

-

measures. N )
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Difference Between Child ren Treated at a Younger Age as Opposed to arn

Older Age ' - '

'

Populations prior to the intervention. Method of analysis., In

1

order to determ'ine whether there were differences in average percentage
motor delay, socioeconor;\ic level, type of therapy received, a’nd. age of
the lchild ren at follow-'up between children who received the rapy between
birth and 2 years of éée and children who received tﬁherapy'bétw;een 2 and
4 years of age an analysis of variance (AN.OVA) was performed. The ANOVA

revealed that there were no differences between the groups for éverage
. \

\

|
percentage motor delay, F(l,46) = ,22, p<.64, socloeconomic level,
F(1,48) =.002, p<.96, treatment given F(1,46) = .11, p<.72, age at
follow-up, F(1,48) = .14, p<.71, and duration of therapy, F(Kl,lo‘())

= .06, p<.80 (Appendix G).

Differences between the two treatment age g roups., Method of
analysis. 1Initially a MANOVA was used to examine differences between

means of children assessed and treated between birth and 2 ye\ars of age

and those assessed and treated between 2 and 4 yea rs of age. A MANOVA .
was used for the same reason as when treatment g roups were compa red.

,Since the MANOVA was sigbnific,ant, F(9,28) = 4,47, P_<:01'~ all the

|

subsequent univariate results were interpreted. 1In this analTsis age at

treatment = (at or before 2 years and after 2. years) was the

independent variable and the motqr measures (follow-up motor scores on

the Bruinicks-0Oseretsky test), reading measures (Stanford Diagnostic

Reading Test), intelligence measures (Wechsler Intelligen‘cé Scale for

Children - Revised), the self concept measure of maternal accepténce

\



\

B beha\‘/iyoural measures of social activities, school performance, and

' - . ‘ v - i ' { . ~ - . - *
(Pictorial Scale of Percefved Competence and Social Acceptance) and

\

* gomaticism (A(_:henbach.Behavirou’ral Checkiigt) werd the dependent
- ' R .
'varlables. These measure§ were chosen because ekamination of the means
. ‘. \ ’ !

r 4

. ;o : .
indicated that there might be d
Differences between the two treatment dze g roups with respect to

¥

the\ funétionél variables - Motor Iscores at‘féllow-up. Method of
' . e -

‘

aqallyisig. Fd,llo{aing the signidf‘i‘c“ant\ MANO\IA, ANOVA results were

/

interpreted in order to determine the effect of age when treatment was
fnitiated on motor development of children with a delay @f non-
. specifiable etiology. 'I{h\e_mgér)s are preéented .in Table 24, As can be

,seen in ‘Table/ 25 this difference was: significant (p,<.01). -

. In order to'determine the - effects of ea rly ther‘apy versus late

t'herapy‘on gihe, decrease in motor delay of children with a delay of ,l:wn-
-gpecifiable etiology from initial assessment to discharge assessment and
f.roi;: initial assessment to foilow-up assessment a multivariate analysis

of covariance (MANCOVA) was performed, using the initial assessment

'

SCOIESs as covariate scores. The MANCOVA was significant, F(2,30) = 9.22,'

'2(.001.'"The mean values are shown in Tabl‘_e 26. ANOVA“s were.significant

\\

when comparing the initial assessment to discharge assessment scores,
F(1,31) = 7.2, p<.01, and to follow-up scores, F(1,31) = 15.6, p>00l
(Table 27). The initial assessment scores used as covariates were not -

. significant,” F(1,31) = ,59; p<.56. These results support the hypo-theqié
that the dec rease’L in average percentage motor ,delay’would be g reater for
. . y R

v

, . o - -

child ren who were t reated when they were younger as opﬁopéd to older and "

~ .
‘ r, -

ifferences. -/ ‘ .

oy .
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that this effeco would be maintained e@en after discharge at the follow=-

o e - \
et

. “up asseesment wheh the chlldren_were 7 or' 8 years of age. - -

_-. " " Differences between the .two treatment'age,gtoupa with respect tc the

g
N Y - -
! v - ’ -

' functional “scores - Intelligence -scores 3§-follow-up. Method of .

-

1

analysis.’3Pollowing'the,significant MANOQOVA, ANOVACresulta‘were -

-

“ihterpretkd in order to deternine:theleffect of- earller -treatment versus

~ . - ’ ’

i . later treatment on follow-up intelligence scores,

. oo Mean valueg can be seen in Table 24. Examination of the means

lndicated that,the children who were treated at a younger ‘age appeared,

» -

. -
*

to have'higher verbal scale, performance scale, and full scale

N ': intelligence quotients~(IQ) than children G?m were treated at an older
.age. ) ke ‘vdk ,d |

- As’ can be seeu in: Table 25 the ANOVAs were significant for verbal

»

scale intelligance quotient, F(1 36) = 6.8,p<.0l1 and for full scale

i

intelligence guotient, F(1, 36)- 4.9, p,<.05, and demonstrated a trend

~ “5‘_ ]

"towards significance for performance scale intelligence quotient,

P
o .{P '.‘.. . 3 . ~

’F(l 36) = 2 7 2( l. ‘This supports the hypothesis that children who

-

C :eceived eherapy at 4 younger age would obtain higher 1Q scores when

- i

“ they bere 7 or’8 9ears of age than children who were treated at an older

. - - -
-~ . B . ~ . ' a
. o » R .
age . K o, - s o
" o R
g -t VoL

sl ) Differencea between thetwo treatment age groups with respect to

B 3 L0 . Ca.

Mthé—functioﬁallvariables - Reading scores at follow-up. Method of

- ! ~ -

LT analysis. ,'Following‘ the significant MANOYA, ANOVA results were

L)

- -

-

LR B S
- Do interpreted in order ‘to determine the effect of early treatment versus

-
' !

- . later treatment an reading scores. As can be seen in Table 25 GJe ANOVA



< 410 -

-wdas not significant: F(1, 36) = .’57‘ P< 45,

" ' Difference‘between the two tr;,eatment age Loups with respect to

V,: psychological and behavioural variables - Perceived competence and .

"% gocial acceptance at follow-up. Method of analysis. Following the

. al‘lgr;ificant MANOVA, ANOVA results. were interpreted in oxder t\ohdetermine .
the effect of age at t:.reat:ment for children: wilh a\ delay of non-
specifiable etiology On‘percelired cOmpeceoce aao sdcial accepEance.-'- -
Meao vahies for '\the .trEatment s)‘cotes \c'an be seen on <Tabl‘e' 28. ;\s can 'oe
seen io Table 29 thexe was mo signiflcant difference between the two

age gtoups F(l 36)=1 .86 p<.18. - 1_ !\

[N !

Di{ferences between the two tteatment age groups with respect to

v

o the psychological and behaviouzral variables - Behavioural scores at

'

T, follo w=up. Method of analysis. 'I‘he same method of analysis as for the

o 4
NN A )
perceived competence and soclal acceptance scores was petformed to

. de\termine the effect of age at'treatment for delayed children of non-’ ,

@

specifiable etiology- on behavloural measures as determined by the

- Achenbach Behavioral Checklist which was filled out by the pa‘renl‘.s.

»

Means for pehavloural scores are presented in Table 28.

N As can be seen in 'Table 29, the ANOVA demonstrated a significant

¢

difference fgr soclal activities, F(1,36) = 19.26, p(.Ol,' for school
- “ s A .“
" performance, F(1,36) = 14.07, 'p<.0l, and demonstrated a trend for,

.somaticism, F(1,36) = 3,55, p<'.07. These results support the hypothesis

., that that children who were 'treaced at a younger age would peifo:m v

‘better in schodl at age 7 and 8 and would participate more frequencly in
\ -

sm.ial actlvitles thaﬂ the children who were Created at a later age.

N
oy N
.
>
of
.
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Table 29 .

~

\ ~ o “ i ~
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Miltivariate Analysis of variance Summary Table

Effects _g_fé_gg at Treatment (Between Birth and 2 Years. and Between 2

. .and _11 Years) on Behavioural and Psychological Scores -at Follow-up

. J ¢ - / .
T - af us E o p
MANOVA F-- Pillais’ 9,28 .+ 4,67 <.002%%
ANOVA F's . . o -
T . Maternal Accepta}:ce 1 . b58.53,, 1.86 <.18
~ Co ; Etror - 36 + 245,58 .- o )
- ‘Soctal Activities .1 2676.41  19.26  <.004**
\\\ . ' ) Exror 36 138.91 : :
L ’ ) G
School Performance "1 2811.50  14.07 ' <.001%* -
& - : Error 36 199.86 s
. Soriat tcism B 280.73  3.55 <.07%.
T .~ - Error 36 . 79.03 ‘
*n¢., o
._'w 'R< 1 ' 'Y
- **_E(-Ol‘ . .
8 ’ J s . ,
- . ‘ ﬁl‘ . ~
\ ~ ‘ .
- )
. e ‘

' - . \ N
Chey ., ' -
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3

Summa ry_o_f_ the Effects of the Age of the éhild at the Time They Received

- The rapy

. 3

There we ré‘noﬁiffe’rence(s between the younger t reated childi'en
(the rapy initiated between birth and 2 vears of age) and the older
treated children (therapy initiated between 2 and 4 years of age) in the

type of therapy re'ceivéd,,the dura'tic;ﬁ of therapy, the average

/ Lo
t

peréenpage motor delay at 'inian assessme‘nt; ‘the age at follow-up , or
their‘ ‘séciéeconomic level. The child ren who received therapy from birth
to 2 years of age made g.reate"r motorgalins from irﬂtial éss‘essment to
dischamge assessment than the chixldr'en who received. therap& between‘ 2
and 4 years of age and these ‘inc reased éains were maintained ‘at follow-
up. The younger treated chi}d r‘en performed significantly better on the
motor test (B ru}nvi‘éks-OSe retsky) at follow-up. The yodngér trgated'
children had significantly higher IQs at f;;llow-up and'according to
their parents” report they performed better at school, and participated

¢

In more social activities. .

Dif ferences Between Children Functioning at Follow-up in the Retarded-

Borderline Intellectual Range as Opposed to Child ren Functioning irn at

Least the Low-average Range

There appeared to be two separate upopulations in terms of
‘intelligence within the two delayed g roups, as can be seen in Table 30.
There was'a g roup of 23 children who hacij intelligence quotients below
normal‘ (n=17) ofwho were untestable due to severe delays (n = 3) and

‘severe emotional problems (n = 3). Of the 17 testable children the

0

average verbal IQ was 63.35, the average performance IQ was 60,52, and
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. v - 4 L4 .
the average full dcale 1Q was 60.51. This was in contrast to 25

" children who received scores in the average or above average range.
These children received an average verbal IQ of- 96, an average’
pe rformance 1Q of. 98.2 and an average full scale IQ of 96.98. Mean fuhll
scale IQs are present in Tahble 30. The I(Qs for these two g rqups wére
stfatistically differént, F(2,42) = 4.9, p<.0lL. .It:' }:'an be seen in Table
3r t:ha‘r_ when these 17 retarded or borderline children were deleted from
the statistical anal.ysis thé remaining 25 children still differ
'svig'nificantly from child ren'in the non-delayed g roup, F(2,.47)=S.2,
B(.bl. Acco rdling to the LSD test the two delayed treatment groups did
notad{iffer from each other when tlhe retarded and borderline child ren
wére removed from the analys;is and they both continded to remain

N

\silgnificantly lower inlintelli‘gence scores t':han/ the non-delayéd g roup.
' It wa\slalso of ir,n:erest to determine 1f there was' a combination of
variables which would be su;:cessful in discriminating among the child ren
’who were originally‘delayed' and who at ﬁ&flpw-up were assessed as having

either botdérling-mentally retarded iﬁtelligence scores or ,aé'\least low

- average Intelligence scores. Several variables (number of” pre or post

e

' nat'al problems, *totahl pumbg r_'of r‘n.ajolr *problerﬁs,' mofher’s age at_the"
child’s bi rth; gestational age of the child, gender, soc¢ioeconomic )
levelf age of child at initial assessment, handedness, seizures,
tteatn;ent"rgcei'\;ed; numllnegof s;ociai proble'ms at the time of assessment
.and average ‘pencenége initial motor delay‘ at assessment) were entered
into a step—fiowh disc rigxiriant analyéié. Mean values for these variables

1

can be seen in Table 32. ‘-These variaples were chosen from the important
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. Table 30

ﬂeans_g{ Full Scale Intelligence Quotients witﬁ Retarded and Borderline

‘Children -Included and with These Children Excluded for Delgyéd Children

S
*

Delayed Chlldren

L
Retarded and Borderline i N=42 ' v
Children Included 81.55
Retarded and Borderline N=25 ‘ g
Children Not Included 96.98 (
OnlygRetarded and R Y A
Borderline Children : 60,51 ‘ S
" Untestable Children \ . N=6
i -3 ¥
4
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Table 31 - \

Analysis of Variance Summary Table

Differences Among the Groups (Delayed Infiquent‘ﬂome Programme 'Thexapy, -

Delayed Intensivé Therapy, and Non-delayed No Therapy) in Intelligence

'<guotients (Children with- Retarded and Borderline Intelligence Included

and Children with Retarded. and Borderline Intelligence Excluded)

———

ANOVA F

K

. (:;éﬁlldren with

Retarded- and 2. 4758.50 <.005% )
Borderline Scores ' ‘ .
Included .

* Exxox 348.11 o -
Children with - . .
Retarded and 2 | 807.83 5.20 <.0l*
Borderline Scores ’ .
Excluded ' .

Exxor 47 " 155.19
“#p<.01 -



Table 32 e

-

Means of Variables Entered 'into the Discriminaﬁi'hnélysig

117

Discriminating Retarded-borderline-Children from

Low Average-average Children at Follow-up

*Borderline-Retarded Low AVefage-a\;erage '
, . “ \

Number of Prenatal Problems
"' NumbeT of Postnatal Problems

Number of Major Problems

-

Mother”s Age at
Child“s Birth(yeats)‘*

Gestational Age(weeks)
-Gender (ratio-male/female) f N
Age at Initial Aésessmenp(months)

Average Percentage Motor
Delay at Initial -Assessment

Socioeconomic level
Handedneés_(ratio-righ;/left)

Seizures (ratio-no/yes)
' Small Head Circumference
(ratio-no/yes)

.“Number of Others Delayed in Family . .27

Numbef of Soiiél Problems

Ttreatment (ratfio-infrequent/
N\ W iqtensive)

- H}peractiQity(peréentile‘rank)/

Weight‘g}n g rams)

N=23

© .91

Y

.10

-

".28.08

" 39,31

/1

31.35

© 37.05

1.21

1/1.2°

69.00

3266 .00, .

\NFZSI f“

;76 1 ."n . ~‘ * |
.95 e
090

" 29.04

39.47,
1/.2 )

26.96

27.16

5.08
17,23

;/.15\

/.12

)

| .26 , “ , ’
\'t51 y 7

.1.5/71

64.40

3432.97

, Y



S £ -

| ' i Al ' \ » ‘ ) . K ‘
variables found by Gillberg and Raemussen and theit collegues (Gillberg
& Rasmutwen, 1982 Gillberg et al., 1983) based on a muitivariate‘

’ analysls of vard.ance comparing r.he two groups which found significant
differences or trends between the groups in gender, average motor delay,“

handedness, febrile seizures, number of social ptoblems. and

* gsocloeconomi¢ level. '

The diacriminaﬂnt analysls‘enteréd " the var‘i,ab:lles :m <;t<§e;' of che};t
:Hisciiminacing.;}élueg. Eleven vér_iabieshere entered 1nto“the analys.ia;.
‘ Thestla'variables', average motor delay at l.r;itial assessment, febrile

seizures, gender, socloeconomic level, number of social problems at the
time of inltilal aqsessment, gestatlonal age in weeks and weight in
grams, other delays in the family, small head circumference,'age at
Initial aeseésment, and perce'ntage..hyperactlvity co;ld correctly
élassl%y‘ 89Z'of the ’61a cases into eitherA the retarde&-tgorderllne or ‘.a’t
least low average inﬁelligence éroup (see Appendix H). The F ratlo
level for all other variables was insufficieq& to enter into the
equatl‘on. However, one useéul function was found whif:h included only
three variables, the child’s gendex, the'age of the child at initial
assessment, and the average motor ‘deléy at initial assessment (see the
ALScrliminant functions in Table 33) and which achieved ‘mearly as high a’
lpe"ccentage as the 11 varlables. Eight-lthree perlcent of the casesl as
op'posed'to a chance Ievel of 50% \wl:ere correctly ciaﬁsif‘ied into the two
groups. This is significant. | ‘ . !

This finding indicates that there was a significant difference

between the intellectually borderline-n}ent'_ally retarded group of
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't'(Retarded-borde;line:gEQLow Average-average) - ‘ o
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Table 33 - , ‘¢ - S A

N ‘ -

Digcriminant Analysis Summary Table.

~

Gestational ég ) Gender Age and Avetage Percentaa_ Motor Delay

) at Initial Assessment by Intellectual Level at Follow—up

]

3

~ i "Wilks Lambda? 2? o Bc’
' s \ 7 ' ~ o L * ' T g ’ . ‘ d‘
‘ o v T VA ' ‘ )
Variables Entered - ; : ;
.y - . , )
o) C . : ‘ - 7 _ -
Gender =~ . o . iBA, " .0l L7600
A xj“ ' ’ ’ il \ ’ . - ' ’
Average Peztentage Motor .. .70 . . +001%* - .89 -
, Delay at lnitial Assessment . o "
‘Age at Initlal Assassment. . "v36 ' .0001*. .83 . '
' / ’ , / . - \ ' . CoL : N
rpeon R | S EURC /

L]
'

Note' The Eigenvalue and its accompanying cahonigal correlat on ate W75
and .66 reSpettively.

34 measure of group homogeneity.

AN
bOnly those varlables that significantly lncteaae the distance
between group centroids were ‘entered.

(/—‘ f

cStandardized linear welghts ‘that. optlmize the distance between the
‘group centrolds (for the group with’ borderline~mentally retarded -
intelligence scores the centroid was 1,0 and for the group with low
average-average’ ‘Intelligence’ scores the centroid was =-,7(F=9.6,3/38 . -
df B< 001)

e ‘ [N ’ v
N R e - .
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- #  “children at follow-up and the intellectually low average-—average group

1

of\chtld ren at'fbllow-up for éender, age at initial assessment "and:

{

éverage percentage motor delay at intake. The irntellectually
‘ borde rline—mentail.y retarded g roup consisted of children who were

initially asé}assed at an older age, had a more sévere motordelay and

were both boys and girls, while the intellectually low average-average

child ren were mostly boys who were assessed and treated at a youngef"age

3

and had a less severe motor delay.

' . "1t was of interest to determine 1f ;here was a diffétence in the

effectiveness of therapy b}r)o:een’the children who at follov—ub'.'

ﬁ\ demon st rated borderline-reta rded I1Qs and those who demonst rated at

least low average IQs at follow~-up. ~ Mean valués for initial
) z;ssessment, dischage,and follow-up assessments can be 'seen in'Table 34,
The avetaée percentage motor delay at iqitial assessment for 'chi.'[’dren‘
with a borderline-retarded intelligence score was 37.00% and f‘olr the
children with at least a low average intelligence was 27.16%. At final
assessment the average motordelay for children who were borderline-
retarded at follow-up had decreased to 32.37% whige the average motor
) delay for children who were at least of lov.; average intélligence at

(Y - ‘ .
follow-up had decreased to 19.81%,

Change in fine -motor percentage delay, g ross motor percentage delay
and average mc.>tor percentage delay from initial assessment to discharmge
assessment, comparing children with a follow-up intelligence in the
borderline-retarded range to child ren with(a follow—up intelligence in

N

\ the low average~average range was examined by a MANCOVA in which infitial
\ s b}
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SR IR o Fine Motor ~ Gross Motor . Average Motor
' ‘. . . I . o . .
B T - Delay - Delay - . Del ay ;
‘ M 4 g o N ‘; “ . - v ' 4!’ 3 ' ! o 2 "
’ . x, . . . R
SN e N=48 N=48. N N=46 '
~ "— < ~ < "‘ R : ' > - ,
, 3 . . }‘} S ‘G:r-ou-p . . : - .- v . . . . R .
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assessment 3scqres served as covariates.1 ‘The over,all MANCOVA was e ‘

';'susignificent, F(4, 42)=4 05,p<.0l. As can’ be seen in’ Table 35 thew ’,

-~

vunivariate 8&\81)’518 of covariance demonstrated a significant difference

between the grOups at discharge for gross motor delay, F(l, 45) = 5,79,

Ps . - - r

p<.01, for average motordelay, F(1,45) = 6.01, p<.0l, but not fo‘r f—in_e-
motor delay, F(i,AS) = 1.77, p<.l7. A‘t fol{ow-up, ;l’ﬁ?re’ t;aaé.”'a
- significant; difference i\n motor scores, F('l'loS) = -14.1, 2(.001, with the’ '
childrén with at 1eas{a low average intelligence sCco Te performing.

significantly better in t:he-Bruinicks—Oseretsky 'I‘es.t'.of ‘Motor’

? .
* Proficiency than the children with retarded-bordetline intelligence

(Table '35). The initial assessment scores did not differ fot'g rose-.

motor, F(1,45) = 1.08, p<.3, or fine motor delay,F(1,45) & 2.59, p<,i2,

for gVe;a&ev motor\AElay, F(1,45) = 2.86, p<.l, or for folalqw-\up

delay,F(1,45) = .177, p<.67. Thi's indicates tha£ chiidrer; withe at ieaste’

.a low ave rag e intelligence at 7 and 8 years of agne had maée mo re:g ross’
a .

motor and average motor gains as a result of therapy than'children with

~ 4+

a retarded or borderline to retarded intelligence' score. at ’follov;r-fup.

+ -

Summary of Diff'er;enc,ga Between the Children who were offRetarded- )

borderline Intelligence and Child rerl Who were of at Least Low Average

Intelligence at Follow-up

H
.

When combining ‘the two delayed g roups resulting in 48 children,

t‘here\ appeared to be two different groups in terms.of intelligenlt‘:e.

There was a g roup of children who were of retarded or borderline

ingelligence (n=23) and there wasp group of children who were of low

average or average intelligence (n=25). These twogroups of children .
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differed significantly, in the age at which they“’began treatment, the
\‘ . 7~ |\

average delay at initial assessment, dand their gender. The cﬁildrenof
lowet intelligence consisted of both boys amd girls who - began ‘thedr

‘

treat’ment at an older age and had a greater delay. The children with
-~ ‘ d A H

’ hi*her intelligence scoxes -were hoys who vere treated at an earlier age-

and who were leas delayed at lnitial asaessment, .
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Chépcé'}‘);t
-, Dlisch'ssion
) The d.iscussion 1s oresented; -f1 rsttly, in'thre'e m,ajo‘r gections.

1

These'include‘: ‘first, 'a summary of the fin,dinés; second, a discussion of

’

the significance of the f’fhdings; and third; conclusions‘and research

suggestions. The"su:ﬂma;y of the findiﬂngs:and the discussion of the
significance of the findings are pre\ented secondly, in relationship to
the three major questions that were add t‘essed in this study. These '

questions were: ' ; ‘ 4 S

N

Py tst. is thete a definable population of motor delayed
children with non-specifiable etiology of delay that can be
,desc ribed and categorized when these children have x‘eached
school age? In psrticular, was there support for the two: R
‘hypotheses which related to the way this ‘population,\ofﬁ
‘ child'ren would be different ftom other populations 'of‘
child ren. The first hypothesis was that these children
would be different from non~delayed child ren, and the second
hypothesis was that these child ren would be more resoonsi-ve
to therapy than children ‘with a specifiable e‘t.iologytfor
their delay; | - -
Second, what were the main‘é'ffect’s ‘o‘f an earl’y |
inte rvention therapy which was concemed wilth enhan\cinglthe

development in physical, perceptual-cognitive, social and

emotional spheres of livdng on children with a. non-

.
“

W
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tpecifigble etiology for the mot‘orldelay? In'paiticular,
; : T was there su’.pport for the two‘ h'ypot.heses relating to-therapy
| ”effectiveness‘? The fixst of t—};es,e hy‘p'otheses\ was ‘that
intetvention would be effe,ct‘iv; Ln,decre'as;(ng motor delay.
'The second hypothesis was that inte_nsji‘ve‘therap)" would be
more effective than Lnfrequent therapy, ‘both in the shorter-
o term (at discha:ge from therapy) and in the longer-—term (2
“to & years after dlscharge from therapy),
Thirxd, were there any differential effects for varxlous -
subgroups of delayed. thildren'7 In partlcular, 'was there
A support for the hypothesls that early inte::rention (before 2 : T
years of age)- would he more effective than late intervention

. - A
(between 2 and 4 years of age).

The children of specfal interest in this study were ch;lldren who

" had a motor delay in which no apecifiable etiology coufd be established.
That 18, these children did not have any, majog abnormal neurological
signs, and no specifiable diagnosis or etiology had been established

accordlng to paediatric an'd/orﬁ neurofogical examination(s) documented in

. " - ' ) e \
the children’s medical record. These children had manifested _delayed

motor development during the flrst 48 months of 1ife. Their motor delay

-had been identified either at the Montreal Children’s Hospital ,KMCH) or

A

the Cohstance-Lethbridge kehabilitation Centre {CLRC), in Montreal,

Quebec. These children were 7 and B years of aée at the time of follow-".'

up.
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Summary of Findings .

The population of children with a motor deldayof non-specifiable

etiology. A population -of children with a motor delay of pon-
specifiable etiology was identified in this study. At the age of 7 and °

8 these children consisted of nearly one-third (n = 137) of all delayed

child ren (N = 426) born between 1974-0Y-30 and 1976-09-30 who were

referred for assessment ‘before 48 months of age to either the MCH or the

|

CLRC. The only variables (prenatal, perirdatal, postnatal, famil)& and
child) which colld significantly distinguish this group of child ren with
- ( '

a motor delay of non-specifiable etiology from a non-delayed g roup of

child ren was a _tg_o_t_o_r__de;l_a_fl which had been identified b‘efore 48 months of
age. <The non—delayeh\ ch'ild ren were children ‘_refe rred for evaluatjion, of
'a possible motordelay and identified by occupafional therapists as
hav'i'ng no delay. The differences between non-delayed and delayed

children of non—specif\iabl’e etiology were evaluated when 'the children

¢ ¢

1

were 7 and 8 years old. The evaluations were functional, behaviou ral

. and psyéhological.: The functional evaluations given at follow-up (when
the children were 7 and 8 years of age) included a test of motor
capabilities (B ruinicks—Oseretsky Test of Motor Proffi:iency), a test of’

intellectual abilities (Wechsle/r Intelligence Scale for Children -

-

Revised), and a test of reading ‘capabilities (stanford Diagnostic
)

Reading Test), The behavioural.and psyc\hological evaluations included a

measure of perceived competence and social acceptance (Harter Pictorial

Scale of Perceived Competence and Social Acceptancé) and a mea&p re 6f

behaviour (Achenb’ach’s Child Behavior Checkl/ . As hypothesized, the

T N
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non-del’ayed g roup performed at a higher level on all functional measures

at follow-up. . That is, they' had significan'tly better motor skills,.

significantnly higher intelligence scores and signifj}Can higher
reading levels. ’ Tt;ey also performed better-in schgol acc@rding to
parents” reporc)s and demonst r\a‘wd significantly fewer symptoms of
hyperactivity than delayed children who had been inte sively treated.
Three variables were found whieh could distinguish the motor
chil.dren with a motor delay of non-specifiable etiology fro.m the:
ghild ren with a motor delay of specifiable etiology according to
paediat ric\ or neu roloéical examination. The delayed children with a

mo’tordelay of specifiable etiology tended more often to have a head

circumference below the 25th

“

percentile, to“ have had more major
ilinesses and to haye younger mothers than did th!: delayed children with
a non-specifiable etiology. As was hypothesized, children with a non-
sApecifiable etiology for.their motor delay appearéd to be more

résponsive to therapy and to show a g reater decrease in their motor
- ;' N
c

delay by the time of discharge than did children for whom an etiology of

motor delay could be spbcified.

v

Main effects of early intervention. Th‘ereAwere‘ several major
findings in this study which related to the effectiveness of therapy . on
developed abilities, anld_ on childrens and parents;‘ atti‘tudes ﬁ;)r
children with a- m;)tor delay of non-specifiable etiology. -Based on
Piaget’; theory oé the developnent of intelligence (Piaget, 1952; 1959),
it had been hypothesized that early intervention would 'have a posit;ve‘

effect on both the intellectual and psycho-social development of the

L



129

N

motor delayed child with a non-specifiablg etiology. 1In sﬁpport of thi’s
hypothesis it was found that all motor dela_v,cd child ren who received
therapy, either inf requent home prog ramme therapy or intensive in-centre
therapy, demonst rated a significant dec rease in thejfr average motor
d‘elay from initial assessment to the t'ime of discha r;‘ge from therapy.
Both .therapy prog rammes were considered to -be "a facilitation process
towards mastery\ of life tasks" (Llorens, 1970). /\

The tnfrequent home prog ramme the rapy was based on ins; ruction by
theoccup;ational tt'lerapists to th;a parents in assisting the children in

the‘appropriate motor exercise regimes. These children received in-

centre treatment by the occupational therapist for no more than 10 hours

.during the year following their assessments. 'The intensive in-cent re .

therapy was provided in a co-ordinated multiaiscipiine prog ramme which

was planned to meet the individual needs of each child and family (Konrd,

»

1982) and used a developmental approach (Lloren, 1970). Children

receiving intensive in-cent re therapy were given individual therapy in

_the treatment centre for at least an average of 6 hours per week and for

a minimum of 1 year. The effects of the two intervention prog rammes

were evaluated both at discharge from therapy when the children -were 2

to S5 years old and at follow-up when the children were 7 and 8 years

T

old. | At discharge each evaluatio-n was based on the occupatiohal
therapist’s fun"c)t:ional motor scores feom the discharge report.|At

i-up the evaluations were the same as in the comparisons of the
|

follo

non:dei,ayed and delayed g roups.

|

Aé hypothesized, children participating in the follow-up phase pf

s
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‘school than did parents

130°

this study who were t reated intensively, demonstrated a g reater dec rease
in their average motor delay at dischamge from therapy when they were

from 2 to 5 years of age thandid infrequently home prog ramme t reated

3

children. This decrease in motor delay demonstrated at dischazge f rom

+
e

therapy was not maintained for the intensively treated children after

the therapy stopped. This was demonstrafed by the finding s at follow-up

"wher’the children were 7 and 8 years of age. There were no differences

1

between the results of the intensively t reated and infrequently treated:

children on the functional evaluations provided at follow-up, although

,

when initial motor scores were used as cova}iahts there wasa difference
in motor capabilities ‘at fo‘llow—q_p. The inf requently treated g roup haci
less of a motor deléy than the intensively t reated g roup at follow-up.
These findings indicate that the early effects of intensive intervention
on motor capabilities were probably not permanent and the hypothesis
]

thatlthere would be a positive longet—_term ~effect of intensive therapy

was not supported.

-

There were, however, differences in behavioural and psychological

evaluations between the intensively treated and inf requently treated

"children at follow-up. The inten;;ively t reated child ren ielt less

accepted by their peers at follow-up than did the children in the

standardized sample of Harter and Pike (1984). Parents of -intensively

7
their children performed mo re poorly in

t reated ;:hi 1d ren reported

inf requently home programme ‘treated children

al_;:héugh there was no difference in reading capabllities according to

the follow-up test measure.

-
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Hypothesized differential effects of early intervention. Certain

populations of children appeared to be di%ferentially‘ affected’ by-

the rapy. As hypothesized, children*with a motor delay of non-

specifiable etiolog~y who were treéted under the age of 2 years were

functioning at a significantly higher level at age 7 and 8 than were

@

children with a motor delay of non-specifiable etiology who were treated

after 2 years of age.

<

Non-hypothesized findings. It was observed at follow-up that there

appeared to be two completely different sub-populations in the g roups of

3

children with a motor delay of ‘non—specifiable etiology. Both of these

sub-populations were different from the non-delayed children. One

delayed sub-population consisted of children who were 'mentaliy‘ retarded
or of borderline intelligence and ghese children tended to be in special
schools. The second sub-population c;)nsisted 9f children who were of
averaée intelligence, but cantinued to have motor problems and were
having difficukty coping with the regular school prog ramme although they
were still in regular schools. Children with motor delays of non-
specifiable etiology who were functioning at the ages of 7 and 8 in the

retarded or borderline retarded intelligence range had not responded as

’

readily to therapy by demonstrating a decrease in tf(heir aelay as had

. ch\ild ren with a motor delay of non-specifiable etiology who \a‘t the same
.age were functioning in at least the low aveiage .range of intelligence.
These two s‘ub-population‘s of children (children with retarded-borderline

1ntelligen'ce and children with at least low average intelligence at

follow-up) differed in the age at which-therapy began, in gender, and in
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"their percentage of delay at the.time at. which therapy began. 'The

lower 1Q children were older and were more delayed by.the time therapy
began and fncluded a nearly equél number of boys,ar)d girls, while higher
1Q children were younger and less delayed at the time therapy began and

were mostly boys.

There were no differential effects‘of ﬁthe rapy a,,ccording to the
gender of the child ren. That is, both boys and girls responded equally
well to therapy. In terms of tho‘se receiving therapy there Qas,-
however, a meaningful bias in gender for the children who f;.é%eived
1ntensive_ﬁtherapy and for those who were t reated early. Only élightly
fewer-females than males were aSse'seed ae oe‘ing delayed (.6/1). There
was only one female tredted intensively for every fou r} 1ntensi\}elj'
treated males, however, aud 'many more males than females were treate?g

before they were 2 years of age.

- Significance of Findings About the Population of Child ren with Non~

3pec1fiable Etiology for Their Delay

- There does appear to be a significent popule‘tion of .children with a
d'iagnoeis, of non-specifiable etiology for thel r.delay which .should be
. recoghized.’ Thie population consist'ed of- 32% (-!l = 137) of‘t‘he total
defoyed population ot children referred to the two centres (N = 426) for
easessment and tr)ea.f:ment of a.motor delay ~before 48 monthslof'age; and
who were bom betv'veen 1974-09-30 through ‘197t.'>—09—30. At the time of
N follow-op, ehild ren with a d'eLay of non-speeifiable etiology dif::fered
‘ftom childxen with a delay of specifiable etiology in terms of matemal
age at bi rth, total number of major problems, and number of children

! -
(e
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with abnormally small head lc'lrg:umf'_eref/nc.e.i_ They were not

s . . ' '
di stinguishable, hoWe'yer, from the non=del ayed children by any variable

other than mot,ordelay at the time of initial 'a',s‘sess'mentl ‘When these

children were 7 and 8 years of age, hbwev,er,“ they were diffe.renc in.
.motor fuw::tion, intellectual function, reading capabilities, and success

in.school. Attention needs to be di tected towards the child ren wlth '

-a motor delay of non~ specifiable etiology in terms of therapeuttc

'

1ntewention, descriptive characteristit:s and research. It would appear
from.the literature that these children form a population wﬁicﬁ has been

previously neglected. Three studies on the effects of the ra’py'wé're

)

‘found which ‘appeared to identify this population specifically (Bama et.
al., 1980; Findlay, 1981} Moxley—Haegert & Serbin, 1983). Wot all of

these studies examined delayed children of non- speci fiable etiology

ex-clusively. rThese ,three studies did identify, however, the children of
nén-—specifiable etiology as a distinct population. Other researchers

"have 1dentified‘ school age children who were motor delayed and had

- school difficulties (Gillberg & Rasmussen, 1982; Gillberg et. al., 1983;

-

Younes et. al., 1983) Such children are similar to the sub-population

of children with a moto r'delay of non—specifiable etiology identified in

this study who were not retarded at follow-up.

There are several réasons, as discussed in the int roduction, why

children. with a delay of non-specifia'ble etiology could férn& an

‘

.'1nd'ependent population of concern to those inte.rexsted in child

development. The f1rst reesoh sugggsted, was that the motor delay in
. . \ - - » , i

' young children imay be the first manifestation of a more pervasive

. o - 5

»



S 134
' i
F 3

disorder which would be evident at a later stageu( s) of development.

. 'Varfous researchers have suggested, for example, that motor delay would

be an early manii‘feStation of mental retardation (Hogg, 1982; Molnar,

~

1975). The ramifications of this suggestion will be discussed in the

" gection of"'Signlifilcance of Non-hypothesized Findings'.

The second reason that researchers should be interested in the

s [

population' of children with a non—specifiable etiology for their motor

(3

dela‘y‘w'as that motor delay may be a predictor of more subtle but

1mporcant problems occuring at 1atérdeve10£menta1 stage( 8), such as

"difficulties leaming to read or wr:lce or behavioural problems. It has

been shown by “several -researchers that motor delayed children who are:

not mentally retazded do have school gchievement pn:blems (Cillbexg et

al., 1983; Henderson and Hall,, 1982; Younes et al., 1983). I't has been

shown that ‘many of the children with motor delays have behaviou ral’

problems as well aus schooi flchiévement problems (Gillberg &kRasmussen,
¢

1982)."

Almost all the motor delayed children evaluated at follow-up (48

' child ren) ve re having problems in school and continued to have a motor

delay. Even child ren who were not ret:arded at follow-up were having

-/di’fficultu?s'in school. In fact, only five of the 48 children were

functioning &.t an avérage level in all functional variables of the

\

. e,valuation,\provided at follow-up and only six child ren: were in regular

¢lasses and not receiviné ext ra help at school. The children who were

4

not retarded appeér to Q; very sifnilar t:o the population desc ribed by

el

Gillbetg, Gillbetg, Rasmussen and Wahlst rom (GilIbetg & Rasmussen,



198i; Gillberg, et al., 1982; Gillberg and Gillberg, 1983; Gillberg et

’ al., 1983). They have labeled this population as children auffering

from minimél brain dysfunotion.

' The third reason for an interest in children with motor delays, was

4

that motor delay could be the cause at a later ‘developmental stage(s) of

'problems in learning and behaviour. Whéthér a motor delay was the cause

of later problems, parents of these children did percelve them ‘as

%

problem children. These problems were reported by parents, most -

1
»

.particularly,”On the hyperactivity ecale of the Achenbach Behavlioral

- Checklist. Twenty-one of the 48 delayed children were scored by thelr

-parents as functioning more - than two srandard‘deviationa above the mean

<

for hyperactivity. Thirty-six of the 48 children vere perceived as

‘having school probleme and 21 of the 48 children were considered to have

B

: social problems (Scored by their parents gs—functioning_more,than two

’> ) . - B
' standard deviations from the mean)r These results were significant- when

.

Ithey were compered te the reports of the parents of normally developing

L7

lchildren. ..-'«',_ZS,H

- -

>'Diaenostic distribution. In this study the etiology category

’ (specifieble versus non—specifiable) did not ianuence‘whether a child’

‘. ~os - Y

’received therapy or whether he/she received infredfgnt home programme

~§therapy or intensive in-centre therApy, It was shdwn in this atudy,
. ool
however, that systematic early intervention ther py (both infrequent and

'intensive) effectively decreased the motor delay of children vith a nonw
‘fspecifiable etiology for their motor delay while it was relatively

C. ineffective for children with a specifiahle etiology fOr their delay.

i
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Theae fihdings sﬁppori the reésearch evidence that systematic early
intervention whlch uses a developmental approach is re tively
unsuccesgsful in improving the development Jf children who demonatrate "
neurological impairment (including those with cerebral palsy and visual
impairment ,and multiple handicaps) (Barna et af., 1980; Drillien et al., .
1980; Kirk, 1969; Williams & Scazr, 1971). J//"‘
Nearly every therapy programme has a waiting list. Ther€fore{\most
programmes yould 1ike to be“able to predict which:children would most
likely be pffectgd favourably by the specific treatment programme .
3ﬁfered. It appears from the present flndiﬁép that‘ghixgrep with a non-
specifiable etiology for their motor delay é;e'likely to benefi; frqm &
, the specifid therapy given in the present study.' However, mapy children
who at tthfime of treatment had a dplay of non-specifiablé etiology
later developed abnormal neurological signs. These chi&dren, who were
teclassified*és having a delay of specifoabI; etiology, did n3t respond
‘ae readlly to the therapy provided in this study as the children who
remained wlth a delay of non-speéifiable etiology. It would be
important, if possible, to be able to preélct whlch children are likely
to be reclassified as ha&fng a delay of specifiable etiology and
therefore are not likely t? benefit from the partlcplar therapy provided

*

in the two treatment centres participating iﬂ this study. The findings
of this study showed that children with more majoi problems (including
such problems as febrile seizures, minor structural abnormalities and

fgilure to thrive), with ﬁead circumferences in the lower 25th

. > .
percentile range and with younger mothers tended to be ;eclaasified as TR

P
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having a gelay of specifiable etiology. These variables may thérefore

be predictors of the type of child for which different therapy method's
should be developed.
Althougﬁ the c‘p;rent' therapy approach may be efifecvtive for child ren

having a delay of a non—Specifiab‘le etiology, research is clearly

.needed in ordet to  develop appropriate therap-y or children with’
neu rological- da,magé* and‘ for those who subSequently develop'neurological

~'zs:lgm;. More specific treatment approaches could be develOped for these

children by combinding- individual observation and measurement and

developing 1nd1v;@dua1 curr:lcula based on current ‘knowledge of growth and

~, Jq

.'development, on gurrent treatment techniques and on the idiosyncrasies

of individual child ren.:’By constantly monitoring tamget behaviours with

e

appropriate prog ramme ehanges, t reatment prog rammes may be developed

that bbjectively‘pmcfuce positize results.

.Significance of the Follow-up Findings in Effects of Early Intervention
— — f — ~

The rapy

There are theoretical and regsearch inditations that this

»

“ . P

population with a motor delay ef non-specifiable etiology may be
responsive ‘to the rapy and perhaps be even more responsive to early
interventioe therapy than othet populations ofdelgyed child te.n
(Bro.w<3er, 1981, Ba%rlna.et al., 1980; Herter, 1981; Hunt, 196\1; P{aget,’
1951; 1952; 1954; 1955; 197'0’;> Ramey & Smith, 1977; Simeonsson et al.l,
1982).( These 1ndicatipns provide another reason ﬁhy\th/is popuiation

shohlq be considered as important, for those 1nterested in child

development. As hypothesized, it was demonstrated in this study that

.
-

{
-~ LY e = ,(
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all children with a motor delay of non-specifiable etiology responded
favourabll{ to early intervention therapy regardless of whether it was

intensive or infrequent. It is not known whether delayed child ren who

were not treated would have had a similar decrease in delay during the

LS L4

same period of time, The decrease in delay, however, was significant
\l .
for treated children when initial assessment was compared to dischage

A
assessment,

- o

This §tudy reports ‘similar findings for motor gains oyf the
intensively t reated children with a delay of non-specifiable etiology as
were reported for the cognitive gains of disadvantaged children in the
early results from evaluations of Head Start 'and experimental preschool
intervention programmes (see Bronfenbrénnet,’ 1975; Day & Parker, 1977;
Field et al., 1'979; Horowitz‘ & Paden, 1973 for reviews of this
research).. That 1s, the 1niti§l motor gains resulting from the
intensive intervention were nolt s;xstained when therapy stopped just as
the initial cognitive gains resulting from the preschool intervention
prog rammes were not sustained. In th‘e present study the infrequently
léreated home prog ramme or control group had the same level of motor
delay at follow-up as they had had at the time of dischatge_.from
therapy. The intensively t’reai‘.éd-irn-Centr‘; prog ramme child ren, in
cont rast,.demonst rated an incFeasie in'g:heir motor delay from their
discharge assessment to their follow-up assessment. This increase in
delay ,however, did not drop them back to the original level of delay
present at Initial assessment. ;-

The immediate response to these findings should be to examine more

-

N

N
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closely the prima;yiinstrument for ilnterventlion, i,e.-tﬁe‘iqfcen;re
intensive tﬁerapy ﬁrogramme,,in order to‘determlne Qhethe; anything
could be added\to:the progrémmg to aid in ;he.méinténaﬁce ;f the
children’s galns: In the intenslve programme;'tﬁe government mandate iéA
to treat chlldren until school age s ;:s;ached. The children are then
consldered to be the schools’ responsibility. Uﬁfortunately most
teachers are not tralned to dé‘motor in;erveétioﬁs and thus when
cm%ldren enter the regular school system any~cohcgntraced work on motok
control usually séops. The only mandate the intervention programme has
past school age %s consultation with the schools (1f requested by the
school) and follow-up reassegsment (lf requested by the parents).. For‘

oL

this reason many of these delayed children are referred to speclal

schools which have their own physlical therapisq;lgnd occupational
therapists o; are referred to specfal classes which have speclally
trained teachers for children with such problems. There may be,
however, negatlive slde effects to speclal schools., Even thougk these
schools have thelr own therapists and the childrén recelve more
speclalized help, the children do not have as ﬁuch opportunity to play
with their noqigelayed peers of tgf game age as do children ln:regular

e

classes. The children may feel, thus, different from thelr age mates

L4 )

and become stligmatized both by themselves and thelr parents as children i
with a problen. It would appear that a better plan may be for
intervention therapists to provide more community education in order to
alert the regular schools to potentlal problems. This should promote

early requests for child assessment. Perhaps work needs togbebdone to

a
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alert schgols to the possible need of a permanent occupational therapist
or physical therapist consultant within the regular school system.

When Bronfenbrenner (1975) studied treatment prog rammes to identify

"\

features which made tﬁm effective, he found that neither the programme

nor the teacher were important in fostering and sustaining child

- -

development. Instead the single mosthimportant factor was the family.
. More"specifiicallly the mést effective’ prog ramme was one in which
thérapists came into the home at least once a week and taught. parents
how to treat thei r own children. . In ;;1 previogs study by \t;he present
" regearcher a prog ramme in which parents provided the therapy was shown

to be effective for children with a motor delay of non-specifiable

etiolﬂogy (_Moxley-Haeée rt & Serbin, 1983). This finding could explain

gome-of the results in the present study in which parents of the
intensively tre}ated child ren Yere not taught to carry out the prog ramme.
Perhaps 1f t’herépists came into the home .and taught parents to carry ;)ut

the treatment, the reduction 4f the child rens motor delay by the

intervention might have continued into the school years as did the -

" milder effects of the infrequent home programme therapy.' However, there

would probably need to be periodic reassessments and prog ramme changes

‘\for'the child;'e.n and ref resher co‘urses provided for the parents if
prog ramme effects were to be maintained.

Intensitﬂy and duration were other factaors i(nvolved‘in effective
treatment prog'rammes. _The'most effective in-centre prog t‘.ammes were

carried out 5 déys a week for more than 4 years (Hébe r, 1978; Ramey &

Haskins, 198la; 1981lb). Perhaps the intensive 1n-cent(re pfo@ramme
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needed to be mo¥e intensi;e (the 8dverage was 6 hours a week) or of
longer duration (the average was 18 months) in oxrder to malntain motor
gains.

" There are, thus, two possible alternatives to cpnsider in order to'
try to malintain the shorter—term positive effects of the intensive
pxogramme. The first ls to make parents an integral part of the Eﬁ;ra;}
programme by teaching them to be the, child’s therapist. The second'is
to inczease the intenslity and duration of the in-centre programme.
Obviously the most time-efficlent alternative for the thergplsts would
be to train the parents if this approach could be shown by research to
be as effective as an intensive, prolonged in-centre programme., In
this regard it has been shown that the lntensify and duratlon of parent
mediated therapy can be increased by appropriate parent education
'(M}xley-ﬂaegé;t & Serbin, 1983). Thu;, it is theoretically posslble
cht'Ebe children’s gains c0uid be maintained and even increased with
‘the home programme approach, When the negative psychological and
behavioural side effects which appear to be the results of the‘intenaive
- programme have been considered, one would certalnly choose parent
training and a home programme ove;ﬁiﬁe alternative.

Parents of the children in the Intensively treated group reported
poorer school performance than did parents of the other two groups.
Thes? reéults are noteworthy slnce the intensively in-ceutre treated
children did not pe;fqpm differently on reading or intelliqfnce scores

from children in the infrequent home programme treated group. It was .

noted that more intensively treated children attended special schoqlq\gE
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‘speciql'clgssés"(n:;l'7) tht.m did inszaquentl& ti'ea;'ted childzj.en (n=11)."
‘Thia mightibe because chilaren who live outside the_Q;eager Montreal '
ared do not have opportunity -_t.o"att'end special> schools Put; ,th'ey would
have the opportunityoto attend special ciasses. It is iﬁtéres?lngttb'
note that at follgw-up every infénsively treated child wab‘rgceiviné
extra *help ébqulf hg/shéf;ere In a regular ;lass ( and onek;és
functioning in an average range on all functional tests at follow-:up), '
T ;nd f.lve, infrequently t‘i'e;ted children were not receiving any extra help
(four of these children were functioning in an average range on all of

¢

‘the functi\onal tests given 'a!t. follow=up). .Thus it may be that t"he
parents of intensively, treated: children r%ported .;:oor school perfoimance
because their chil&ren we't.e receiviné extra help. The p‘arents ‘of
intensively treated c.hildren also rated their children highef on the
h:yperactivilt:y ecalc; thin did parents of non-delayed children while the
klnfrequently treated group did not differ significantly from the other
two groups:.. Achenbach used a sample of children who vere referreci and
accepted for psychiat':rlc treatment as ‘his ‘aaAnple and children who had
never been referred for trea}:ment as his comparison group. He also
found that one questh‘:n, ’perfor{ns poorly in schbé'l'. which is in the
list of questions forx thg. hyperactivity scale was the strongest
i)redictor of psychiatric or‘pssrchglogical. problems (Achenbach &
.Edelbrock, 1981). Thus, it would appear that ﬁ\es'e childxen
(.i..ntensively treated) were having more psychological problems than the

non-delayed group of children. It should be noted that some

observations which connote hyperactivity overlap with measures of school
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performance uhg.'mérforms poérly at schoolé, "has difficulty
concentratlng").‘ Thus 1f a child is thought to be doikng poo;ly at
school he/ she is likely to be scored higher on this hyperactivity
scale. Another interpretation of these findings, therefore, is that
parents of the int?nsively treéted children may be sensitlzed.towards
iooking at thelr chlildren as being difficult andqhaviag problems.
Alternately therapists may tend to refer these chlléren ?o special
schools or suggest special classes because they believe that these
chi}dren need these services., Since most tﬁerapists are aware‘of the
lack of motor interventions within the regular school systems it is
likely that the therapists make referrals to gpecial schoola‘for motor
delayed children. Irrespective of which interpretation is correct, the
fact that a child has had special services nearly all of his/her life
appears to have caused him/her to have a.low self concept., The
intenslvely treated childrgn feltrless accepted by their peers than did
the children in Harter’s standardlizatlon sample (Harter & éike,1984L
As well, the parents of these children who have received so maﬁy special
services appear to percelve thelr children as Hhving more proglems.

1t wouid appear that there may be a need for a better balance
between special @érvlceé and no services. For example, two of the
intensively treafed children who at follow-up demonstrated normal
intelligence were In special schools, while two of the retarded children
at follow-up who were infrequently treated were In a regular class at

séhool.

To summarize, it appears th‘i althﬂugh there may be shorter-term

-
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gains for a child in the intensively tréated brogramme there are lkonger-
term losses both In terms of tt‘le child’s self concept (%eelings of peér
accebtance) and in terms of the pargnts' attitude toward the child
"(parents reported poorer performance in Bchooi than both 1nfrequgntly
. treated children 8;1(’ non~delayed children and more symptoms of
hypernactivity than non-delayed children) . That {is, in’tena.ive t‘hera;;)‘r
appears to have the potential of damaging not only a child’s feeli;’xg of.
se‘lf—estegm and self-worth, but also parental berceptlon of the child,
without having significant lagting effects _O}Jthe child’s motor
development. “It is, .therefore, evident that 1f intensive Fhefapy is to
be offered to a child some _pfogramme cﬁénges are necessary. Fir’st,
changes are necessary to eneuré that t.he decrease in motor delay is
mai;ltained. These changes may include, as suggested previously, an
increase ,in the intenai.ty and duration é)f therapy. Second, therapy
~might include treatment within the- home to provide greater normalization
and gre;ter ”genera:iizatlon of galns. Preventative psychotherapy.'as well
e;s treatﬁment-of ex{.stiné behaviour problems would be a desirable
objective. Fourth, and pos.slbly most important the programme could be
changed to encouragé more family involvement in the actual therhpy of
the child. The 'intens‘ivenly treated chitldren.could be encouraged to
integrate into normal nursery schools "and to becone motelinvolved in
_physical and social, peer related activi;:ies in order) t:o encourage
normalization., Parents need to be advised of the potential damaging

)

effects of an intensive programme on their children’s self-concept and

A3

on their own concept of their children and be advised how to combat

s’
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these effects. They need to learn to perceive thelr children as
something other than deviant. F.inal>1y, the negative side effects of
in(f requent treatment must not be neglected. in particular there is a
need for better follow-up in order to ic'ientify infrequently treated
child ren who should not be in regt’;lar classes at school and intens'siv;ely
t reated children who do not need special schools. |

N \

Significance of the Hypothesized Differential -Effects '_o_f_ Inte rvention

The rapy ’ . o

\ Ag e dist rtbution. As discussed in the introduction, Piaget“s

<

‘theory (1959) suglgesés that one sho\uld consider the necessity of eariy
as opposed to 1éte 1r;terven§ion for the motordelayed child. .In the
p;esent study it was found at folloy}—qp that children t‘reared /at‘a
younger age functioned at a highellr'levelmh-an older treated children in -
both motor and intellectual measures, éven though the former children
‘were not treated for a 19nger perlod of time. ';I‘his finding lende; welght
to P:laget.'s proposition tnhat motor.-capabilities underlie léter
1nte141ectua1 development and ére necessary f;)r them (Piaget, 1959). The
finding that older t reated child ren were- mo re delayed than younger
t reated children at the time therapy began supports the thesis presented~
in the int ro'ducti,on of this paper and based on Piaget’™s work, that
unremediated motor delay in a child could have a circular effect which
\gpuld ca,use the c.hle to become more and more delayed.

It becomes more and mo re 1mp\ortantr,, therefore, for referring
physicians to be aware that- an early referral for therapy is essential

. .

even when the child’s delay has a npn-specifiable etiology (Fox, 1979).
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The old idea of ‘wait and ;A'ge child will grow -out of it’ (Denhoff &

. . . . . _
Hyman, 1976) should be rejected. Only 5 of the 48 children evaluated in
the follow=-up study had no problems by age 7‘or 8 (i.e.’érew out of

lt’). This represents only 10% of all the delayed children. All 5 of

“the. normally developing children at follow-up were treated before they

were 2 Vyears of ege. When considering cost<effectiveness it would have
been better to have treated all 48\cn11dren eerly, including the 10% who
may not have needed treetment, rather than toAhade ;eft gome ot these
ehildren untreated until 1ater thus leaving then with the potential of:
becon}ng functlonally retarded or of having a lower functlional level
than they might have had, by the‘time‘they entered school. These
flndings; of course, cannot be considered definitive because it is not
known 1f other events occurred whicn might have caused the'retardetion.
No specific reason could be found for the difference between the.
retarded-borderline children and the children of‘at least low average

intelligence other than the age at which treatment began. In this

retrospective study it was shown that younger treated children were more
¢ . T

- responsive to therapy in the shorter-term and maintalned the decrease in

motor delay at follow-up several years later. Duration of therapy was
not different for the younger treated and older treated chlldren so it
cannot be sald that the younger treated children are functioning at a

higher level because they had more therapy. It is thus suggested by the

" data of this study that the younger treated children were functioning at

a higher level because the compounding effects of motor delay on.latex

intellectual functioning was negated or reduced by therapy at an earlier
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ag e. Cl,egrly, a prospective study examining the‘ differential effects of

aée'at initiation of therapy is necessary.

Significance of Non-hypothesized 'Findings

Intelligence dist ribution. It was shown in the follow~up phase

of this study that a significant proportion of the child ren wi}.h a motor
- delay of non-specifiable etiology (n = 23 of 48 motor delayed children
in the follow-up-stud¥) were eitht;r mildly vmepcally re.t‘arded,‘~had
borderline intelligence or coulc! not be tested; non-testability was
presumably due to mental retardation or severe emotional problems, This |,
sub-population-of delayed child re;n differed from the delayed children
who yeré'of at least low average intelligence 1;1 that they tended to be
e‘venly delayed in all levels of function and ‘;Jet'é in speci»alv schools or

\

-gspecial classes. For example, all six children who were untestable were,

in special schools. Seven of t-he 17 testable children who were retarded
uer;e {n special schools, three were in special c:,lasses w_ithi‘n the
regular. school system a,nd'one was 1n a regullar class but"had failed.
The six child ren with borderline intelligence quo-tiencs were divided
evenly bétween sB‘ecial schools,. special classes, and regular classes,

'

each child having failed one year in the regular class.

Twenty-five of the 48 children evaluated at follow,‘—up.had achieved
at least a J]ow average inte_lligenc‘e quotient at follow-up. Only 2 of
these 25 children were attending special schools but five were in

leaming disability classes. The rest ‘(3 = 18) were attending regular

classes in a regular school, but .12 of these childrén had either

-

repeatéd agrade or had received free flow help, help from a resource
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teacher or extra tutoring; Thus only.6 of thesé'ZS children nad been

{

.apparently fnnctioning at an average level in school.

t

'Three major variables were found which diseriminated between .

s t

children with at least a low average intelligence and children‘whb nere‘

irefhrded or had borderline to average intelligence; These were: l) the-

~ average perdentage motor delay at initial assessment; 2) ege at initiai

.

. assessment, and; 3) gender. Children who had average intelligence at:'

follow=-up were treated earlier and were Iess delayed at the onsgﬂjﬂ?

.treatment~tnan the others. The children of average incelligence were"

'

mostly males. In contrast the retarded or borderline children consisted :

"of about one-half males and females; The children with borderline or

retarded intelligence quotients also tended to come from femilies of

higher socloeconomic levels who had more .social problems and more often
had other delayed members Iin the family.
Clearly there must be some reason why male children were referred

at an earljer date for assessment and therapy. It could be speculated

that it 18 because families tend to refer their. delayed boys for eariy\

" assessment more readily than their delayed girls. This idea eertainly

is sopported by the finding that many more non—delayed males than non-

'delayed females were referred for assessment of a potential delay (34

‘males to 12 females). Perhaps family problems could account for

difference in referral for therapy. There is evidence to indicate that ‘

in some families a child’s poor response to therapy is s}mptomatic of a

" generalized family dysfunction (Keareley,\LXB; Posnanski, 1973). 1In

" many of these families there appears to be a'need for i:h'e child not to
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get well too quickly (Kord, 1982). A common example ‘of this 18 a family

in which tbe child s problems function as a distancing mechanism between
[e)

" the spouses (Kord, 1982). One could speculate that for some of .these

.children this malfunctioning family _system operated and causged both aA
Lo 3

= late referral and p00r response to therapy. Yet, it is also known that

Yu .
:

.- the delayed chiLd can be a factor in causing sociaI problems in the

LN | °

B = . fam_ily (Kord,, 1982; Poananski, '1973), - oo .

- -

One at:ggestion‘ as to why two different sub-populations of children
wit‘h atmotordelay of non-— specifia@:le etiology exist at follow-up is

™ 3’ - ‘
“'"t' that the 3ub~populat10ns were s)eparate f rom the beginning. 1f this 1s

so there pust be some natural selection factor that determined early

- N e
.
- -

5:_': versus“late tteatment. - For example, a child who i1s developing unevenly

" . S Lot s ‘

(i.e. ~a child wh has higher level language skills than gross motor

_ skills) would probably be referred earlier than a child who 18

—y

de’velo_ping more evenly., In this study no indication was found, howeve r,

q}e L&

that ‘the early treated children were developing more unevenly than the

o

‘
« -

.late t reated child ren. There was nodifference between the number of’

early and late treated motor.delayed children who had no delay in
] ‘0 -

'

language. .. .

-~ - -~ I -

. One conclusion isvcértain.' There 1is a need\to»ook at ‘the

-

varfables which influence early._-child refer‘ral for therapy. * The

importance of this, *a’s mentioned previously, is due to the fact that

Lot
! - .

earlier treated thld"ren‘ fuhction on many vari_ables at a signif,icantly

.y - =

. higher leVel when they -are 7 and 8 years of age than later treated

children. . .-

¥
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Genderglistribution. In the delayed population of the present
. . —— hd N ‘. .
study there were slightly more males than females (ratio of male to

. females was 1,2/1). Males are said to be affected more often than
’ , b
females with many different neuro-psychiatric and develogmental

disorders (Rutter, 1§77). In this study males were referred for

evaluation wfore often than females even when they had no delay. It may

be that society 1s sensitized to the idea that males are more often

affected (Rutter,- 1977) and therefore tend to refer males more readily
but in realitj males may not be_mo‘re often affected. At least males

w ’ were not more often affected fn.the presént study which, consisted of
i’cﬁtld ren with a motordelay of nqn—specifiable etiology. It was also
, CoL @ B
. noted in this ‘study that males who were treated intensively, outnumber

‘fedales by near]y[10 to 1. "Although gender did appear to influence

-
»*

o .- .

» . . -y «

whether t reatment was received /(more females did not receive early

the,rary/;nd did not receive intensiive therapy), gender did not’ appear to g
/,‘ . . IA .

‘4nfluence the effectiveness of th rapy. -That is, both males and females

did benefit from therapy asdemonst rated by a decrease iw theilr motonr,
. . . » N R
delay from initfal to disch&tge‘assesse?nent. Most females who did re-
& N .
- ceive therapy were older (over 2 years of age) when the assessment was

p%vide}i.’ It would appear that somewhere along the continuum ‘(parent,

doctor, therapist) that brings a motor del‘ayed child ianto therapy, there
/ P’ * ’ .
15 a bias agafmst treating females and towards treating males. How can

3

\ @
thi‘s'fbe explained? There was no difference between the ratio of males

to ‘Qemales treated by infrequent home prog ramme therapy (1 08/1) than in
«

the general delayed population (1.2/1). It would appear therefore, that

P

4 « . ~ 4
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the biak was hc;,t' with t'he,therﬁpi sts who offered home prog, ramme service.
N ' -
They offe rod thempy to hll delayed child ren who.were assessed in thelr

~

depa rCment. Whether parents showed a gender bias 1n home treatment and

whether-only gome pat:ents .carried ‘out "the home programme could not be
_'gie,ﬁe rmined in this study.” However, many more males than females were
B . 1 - / N . . N i‘

+

ya accepted into t'repﬁnent for. intensive, therapy. It is not kngwqr; if more,

- . -

femalés were refe rred for this type of therapy than were dccepted for

the rap);. Family motivation [s an essential criterion (or acceptance

into t.he 1;rte'r’rs{ve. thérapy prog ram;ne; the ehtld of a family that does

» V

not appear hlgh]y motiuat:ed will not be accepted. As well, 1t is known

4 -

that doctors are roluctant tg refer, for th’orapy any child ewith a delay -

R -

of non—specifiahle etiology (Fox, 1979). These two facts suggest that

-~ 13

the bias may come from‘the families hecause it is l'ikvly that only a

gno'(ivated *family‘.willl manag e to get a child with a delay of non-specl-

’

o . _ \
fiablesetiology referred for intensive therapy or the patents themselves

. » '
will refer the child for {ntensive therapy. 1t would appear, :therefore,

that parents are more motivated to have their sons rather than thefr

7

; .
dmghu:ro t reated {n a prog ramme which 18 intensive and that more often

. parents choose n‘ot to have thei rdaughters t reated until later. This
‘bias against therapy ft;r femfales crosses all socinl'c‘lassfz‘s and may
reflect ‘a cultural bias éhat a femfiile who {8 -de"lpyed can adapt more
~readily to many~soc1etal exbel‘ct'nt;ions th%n can a delayed male. Thus {t
appears that it 1.8 more {mportant for pa renés} that adelayed male re-'

ceive therapy than a delayed female. Moreover it seems that sexual

inequality is very basic at least-as manifest.ed by the treatment of

»
4
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delayed children. The consequences, according to this scédy apbear to
be great. The percentage bf females at follow-up who were eithgr
retarded or st borderline intelligence was much greater than the
percentage of females in the average 1nte11{igence range,

Conclusfons and Research Suggestions - )

Since this study was retrospective, it should be treated as a pilot
project for a prospective study. It should be considered more as a
study from which questions for future rescarch are derived than one from

v

yhich‘definitive answers were found.” Suggestions for possible answers,
however, could.he promulgated. One clear finding was that a population
of children exists with a delay of non-specifiable etiology for which no
demonstrable wvariables other than motor delay could separate it from a
normal non-delayed éopulation at initial assessment. At follow=-up
assessment these children with a delay of non—-specifiable etiology
differed in motor capabilities, intelligence andigchool performance from
qon-delayed children; It could be concluded, as well, that this
population 1s indeed significant since it included nearly one-thirdxof

-~

all delayed children referred for assessment. Therefore this population

'

should Be glven further attention and further “study by those interested
in chi{ld development. -

Another important indication from this study is that atfleaft in
the shorter—term these chil&ren appeér'not only to be responsive tp
therapy, but actually more responsive than do children with a

speciflable'etiology for their delay. There {8 a need, therefore, to -

investigate in the fut?re, the variables which tend to i{nfluence the

-~
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most effective therapy. This study s results lndlcatﬁed that in the
shorter-term intensive(in-centrey therapist mediated therapy 18 more
effective in reducing children”s motor delay than infrequent (home
programme) parent mediated therapy but this greater decrease {n motor -
delay is not malntained at follow-up Beveral yearn after therapy had
stopped. 1t would appear that research needs to examine other varlables
in order todetetmine a therapy which s effective in mafontaining a
decrease 1n motor delay. The findings that for some variables children
who were treated before 2 years of apge were functilonlng at a
significantly higher level at follow-up than children who were treateci
later suggest that; the parameter to deLoxmi’ne whethér Intervention has
an effect on subsequent development of the motot delayed child 15 age nt‘
inftiation of therapy. If we consider the age at onset of the rnpyhlt
has been shown in this study that therapy does have a longer-term
effect. We cannot conclude, however, on the basls of therapy mod:qlity
(intensive, 'in~centre, therapist mediated therapy versus {nfrequent,
' - ‘ »
home prog ramme, parent mediated th:a"r'apy) that therapy has any beneficial
effect in term‘s of remediating motor delay. There is the possibllity,
never-the~less, that therapy modality affects other parameters of
behaviour such as hyperactivity., This was seen {n the prbsent study; If
the findings that therapy is effective 1f l.nitiated hefore the age of
2 can be replicated then furtherdemng raphic research 18 necessary in

H

order to identify the parameters which influence early referral for

evaluation and therapy. Moreover, one would want Lo determine how

physiclans and parents can be influenced to refer chlldren (females
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/aa well aaimalesl) for t‘he'rapy at as young an age ase possib,}e.

In conclusion, several questions for future ret_aealrck;3 ére raised.
shere has been little information about t:t‘xe effect of therapy. for these
children with a motor delay of non-specifiable etiology. There has
not been much information, also, as ‘to whether an etioloyy can be
established for these c;lildrgn’a delays. The present study has made an
{fmportant \beginning, however, 1in providing some Information about the
Lmotor delayed child with a non-specifiable etiology for the delay.
Prospective controlled trials of therapy are needed to dete rmine
the necessgity for treatment, the choice of various treatment
methods, the duration of treatment, and the optimal age at which therapy
should be- int roduced. This retrospective study ‘has indicated that(lin—-
centre) therapir;\t mediated therapy which is at least 6 hours per week
for at least 12 months‘ (averaging 18 months) i's more effective in
decreasing a child”s delay' by the time of discharge from therapy, than
infrequent (home programme) parent mediated therapy of no more than
10 hours of therapist mediated therapy in a year. The decrease in
delay promoted by the in'tensive therapy, however, was not maintained
when the child was assessed several, years after discharge fronm
therapy while the results have indicated the possibility that there are
some negative side effects of intensive therapy on both child and parent
attitudes, It is not known, what can be done to reduce these
negative slde effects although suggestions have been given and,

”
research 18 necessary to verify Lhe effectiveness of these suggestions,.

It was not possible to determine from this study whether untreated

noo™N\
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‘d‘elaxed \child rén would be any different from tl:eated children at
school age. This study did indicate that therapy is effective 1f it 18"
initiat~d before the age of 2 because earlier treated child ren achieved
.higher motor and intelligence scores, functioped better at school and
participated in more social activities than later treated children when
they were all 7 or 8 yeérs of age., A moredefinitive' answer to the
the rapy effectiveness question would entall a lony,ltudin_al study of a
population 1in which!the rapy 1s initiated before 2 );ears of age with
monitoring of motor, behaviouvral and cognitive development into tl‘le
first years of school. Such a study could compare three g roups of
D) /-\ motor delayed children with a non-specifiable etiology of delay: {) non-
. treated children who did not follow=-up on suggestions to recelve
therapy; 2) in-centre, therapist mediated treated children; and, 3) home

prog ramme parent mediated t reated children, All children in all groups

.would be assessed before‘Z years of age and thé treated children would

bi.{n therapy before 2 years of aée. ' ‘ .

A

“fa ) ! .
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— ) ' Appendix A
- Medical Records Data Collection Form
Page.l of- 6

SES TREATED yes  no
Intake Percentage Delay 3

Date Informatlon Recorded

Child’s Name I.D.No.
“(first) -(last)

Age (4in months) at first admisslon for treatment(assessment)

Date of Birth Chronologlcal age Years  months

& acender @

Reason for referral - original admission

Percentage Delay Initial Assessment Dischage Assessment
Developmental Percentage Developmental Percentage
o Age Delay Age Delay
’ ’
Gross Motor ~

Filne Motor ‘ T

Perception

v . Language *

Socialization

Mental Age .

' 3
\ .
Average Percentage Motor
Delay (Gross, Fine and

Perceptual Motor) :
Father’s name (last) (first) 3
Mother’s name (maiden) ( ’ (f\irst)
T ’ . .‘) ) bod " :'
< -
r f ‘
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Appendix A (cont)

\

Date information recorded

Page 2 of 6

Child’s Name (last)

(first)

I.D.No.

(Street)

Current Address:

(City)

(frovince)

Telephone No.

4

Additional child informatlon ( e.g. foster parent address):

SUMMARY - BIRTH AND NEONATAL HISTORY

Féther'saage at child’s birth
Mother’s age at child’s birth
Sibling Rank ’
Prenatal

Pr&%lems during pregnancy? Explain.

Bleeding

(years)

(years)

Sickness (what kind)

Drugs or Alcohol used (specify)

Other (specify)
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Appendix A (cont)

. l ' Page 3 of 6

Date information recorded

Child’s Name (Last) (First)

I.D.No.

Labour=Delivery *

Problems during birth? (Explain)

Labour - Hours

Medications Used (specify)

°

Caesarean (specify reason for it - repeat,fetal distress

ect:)

Induced (specify reason)

Forxrceps used

Other problems (specify)

2

Gestational Age (in weeks)

Birth Weight (in grams)

‘ Post-natal neonatal Problems?

Problems (specify)

2

Transient neurologicq; signs (i.e. Abnormal EEG one :time,
/ I a

‘,Hypoéonicity which was maintained) (specify)
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Appendix A (cont)

-“f”'”'/iage 4 of 6
SUMMARY - MEDICAL HISTORY

. 1 4

Date Infomatlon recorded

Child’s Name (Last) (First)

I:.b.No.

Child’s physician - Name, Address, and Specilalty
{

MAJOR MEDICAL HISTORY

Major Illnesses (Specify) ~ °

Frequent Illnesses (Specify - {.e. ear infections)

Surgery

Special Tests (Specify - i.e.EEG,Cat Scan, etc.)

Developmental delay - (delay area(s) & age in months when

established)

~

s

Treatment of Assessment for Rehabilitation

Reason for referral

Referred by (specify whether parent,doctor, nursery school

teacher etc.)
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Appendix A (cont)

3

Page 5 of 6

Date Information recorded

Child’s Name (Last) . (First)

Therapy

%

Physical Therapy*’

3

Occupational Therapy*

Speech Therapy*

Psychology* ' r

Other*

*Record commencement date, discharge date, treatment periods
per week, missed selslons.

SUMMARY - SOCIAL HISTORY

Mother’s marital status at child’s birth

Mother’s current marital status

. Education Level Father

Mother

Occupational Status Father

. ‘Mother
7 X,
Preferred Language
I . \w\
i ‘ \Q\\ o - _
\\‘ N\
- .
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Appendix A (cont) . ¥

LY
. Page 6 of 6

Date information recorded

|
Child’s name (Last) . (First)

InD-NOn

Family information (dincluding extended family)

Othet'delays in family (specify)’

Social problems (specify) -

-

. P
Socio economic level (based on Hollid@éhead scale)

il
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Appendix B
Inltial Lefter Sent to Parents
Da;e :
Name
Address

Dear.Mr..énd'Mrs. ‘ :

This letter is further to our recent telephone call to your home
regarding your child . 1s the
individual who had called your home.

Your child i8 one of the children selected to participate in
our study of childten who have had and of children who have not had a
delay in motor behaviour during the first four years of life,
Participation in the study will involve two (2) visits to your home with
yourself and your child. Each visit will be fox approximately two
hours; and the person visiting you will be Mr. .
Mr. will measure various aspects of your child’s current
behaviour, This will be done by having your child participate in
.several standard tests and by talking with yourself.

The results obtained in these two sesslons may be of bepefit to you and
your child as well as other children, and you will receive a complete
report of your childs functioning on the tests. Your family name and
first name of your child will be treated in complete confidence,

. a N
The individuals who are responsible for the study are, again, Dr.
Charles Larson of the Montreal Children’s Hospital and Dr. Herbert Ladd
of Concordia University.

v —

This letter will be follqwed by another phone call concerning your
child’s participation in the study and to arrange an appointment for
Mr. ‘s Tirst visfit. '

Enclosed is the copy of aﬁsample report similar to the one you would
receive 1f your child participates in this project. Thank you for
consldering our request.

Yours very jtruly,

Herbert
Professo
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Appendix C

Consent Form ‘ .

f, ‘ tﬁe parent of guardian of the

child , éive consent to the lnvestigative

-

procedure to be carried out under this research project.

I am aware that this 18 a study on the effects of treatment prqvided for
children with possible delayed motor aevelopment dur;ng the first four
years of age. This study will involve two (2) hour home visits with
myséif and the child., The visits will consist of evaluation of the
physical skills §nd psychological behavior of my child. The assessments
can include'obtaining schoél Information (e.g., class blace;en;,
retgntion in grade) where applicable. I understand that'if the results
of this proje;t are published no parent or child will be identiffed by

[

name, -

v

Parent

Witness -

Date

fq

LS
A
.
Yo
H]
.
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" * Consent Fomm PP »

.

I, ‘ - _ ' the parent or guardian of the

child ‘ » glve consent to the investig‘;ative

R a

procedure to be carried out under this research project.

™
v

i

I am aware that this is a st'udy on the effects of treatment provided 'for
. ‘

children with possible delayed motor development during the first four
ye;rs of age. This .étudy will involve two (2) hour home visits with

!

myself and the child. The visits will consist of evaluation of the

physical skills and psychological behavior of my child. The assessments

can include obtaiuning school information (e.g., class placement,
S

retention in grade) where applicable. I understand that {f the results

of this project are published no parent or child will be'(ldehtified by

name,
bl 3 ]
- .
A
. ..
Parent . . > AT
. i e
° Witness \
. . o
Date - ‘ . . ) :
- . .
o5
) s
3
[
A}
. . N
4 -7\
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Appendix D

Thank You Letter to the Parents .

Date \\"\

- Name

Add ress T _ ‘ -

Dear Mr. and' Mrs. ~

U A 4

A

I wish to take’this opportunity to :hank you and your"’child for having '
participated in our study which {s concemed with develcPmental
‘processes of young children. I can assure you that your time and effort.— .
will have contributed importantly to the study. I would point out again L
that the data of the study will be ugsed to help ourselves in providing
improved health care to child ren.

We would inform you, additionally, that’ we have been gathering data on
over 100 child ren. 1t 1s taking considerable time for us to collect the
data from all of these children, and then to evaluate the data and
present it in written form. We would expect, thus, that wéwill have a
written report concerned with your participation to you in the late
summe r. We would make ourselves available for discussion with
yourselves as well after you have received your report.’ .

Sincerely,
4
1]
. Herbert W. Ladd
Professor
.B. ' R
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Appendix E
Sample Child Report
Address §
" Name: o s AT

Date_gg Birth:

Age at Date of Testing:

Dates Tested:

Tests

Wechsler Intelligence Scale for Children - Revised (WISC-R)

Bruinicks—0Oseretsky Test of Motor Proficiency

The Pictorfal Scale of Perceived-Competence and Social Acceptance for
Young Children (Harter)

Stanford Diagnostic ‘Reading Tast

The Achenbach Child Behaviour Checklist ( Achenbach)

" o
©

Purpose of Evaluation

was assessed as part of a study conducted by the
Montreal Children’s Hospital, Constance~Lethbridge Rehabilitation Center
and Concordla University evaluating child development and the effects of
treatment ‘nraovided for children with possible delayed motor function in
the first four years of life.

)

Summary ' ‘ . i K

is functioning overall in the borderline range of
intelligence. His performance skills were much higher than his language
skills (he '‘achieved average scores on several performance subtests).
does not seem to be aware of what 1s appropriate behaviour in
soclal and relationship situations. He needs help with what he should
do in many situations which require common sense, judgement and.

reasouning. appears to be seen by his parents as a very
difficult child with many behavicural problems. It is suggested that
the family might be helped or that might be helped if

they were to see a psychologist or'% psyeghiatrist relating to these
problems. - -

. . k]
demonstrated motor. difficulties particularly in the
gross motor area. He has very good pcheptual and spatial capabilitiles.

/

|
|
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Appendix E (cont)
T A
~ Detafled information to the specific tests is contalned in the
following pages.

We would 1like to take this opportunity again to thank
and his parents for their participation in a time consuming:
evaluation for our study. If you have any questions do not hesitate to
-call:
br. Ladd, Ph.D. . 482-0320, Ext. 254, Concordia Universlity
Mrs. L. Haegert, M.,A. 487-1770, Ext. 302, Constance-~Lethbrige
Rehabilitation Cepﬁre. ‘

' /
History ‘ / \
is the second c¢hild in his family. His mother had no

complicatlbns during the pregnancy or birth. He weighed 3500 grams at
birth. ’ ’ .

The baby was slightly jaundiced at birth and was a sickly baby with
stuffy breathing. He had many i{nfections as a young child, severbr
pneumonia Iin February, 1978 and otitis media several times during 1978.

. ) was not walking at 22 months of age and was
referred to the pedlatyric services of the Constance-Lethbridge

- Rehabilitatlon Centre at 26 months of age. At the time of assessment he
was found to have a severe gross motor delay and a moderate fine motor,
perceptual motor and language delay. He was assessed psychologically
and found to be In the borderline range of intelligence. When he was
discharged at four years, nine months of age he had no motor delay and a
mild receptive language delay,

f
is now attending a special learnlng disability

class in his school. He has had difficulty at school. He took two years
in kindergarten and is now taking a split grade 1/2 school programme.

This informatlion was obtained from ) ‘s medical chart
and from his parents’ report at the time of evaldation.

Test Results and Impressions

-

continues to function in the borderline range of
intelligence according to his performance on the WISC~R. His
performance subscale score Is much higher (near the low average range)
~ than his verbal subscale score (in the mentally retarded range). He
achlieved several average scores.'on the ‘performance 'subscale
demonstrating that he has good perceptual spatial awareness and pays
good attention to detail, He had great difficulty with two subtests
which evaluate (one verbally and one non-verbally) his understanding of

the warld around him. He seems not to make good use of common sense,
j ’ - .
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judgement, and reasoning. To help a child who has difficulties 1in these
areas hisg parents or teache r should consider the assignment of minor
responsibilities to the child in order to provide experiences for him to
proceed on his own. Emphasis may be placed on "What to do 1if...?"
situations and many "why?'" type questifon will have to be asked. The
teacheror parents should be prepared to guide the child in cause and
effect relations. Inferential thinking on the part of the child should

he encouraged, for example questions such as, "'It”s snowing outside and
a fire 18 roaring in the fireplace..... what time of year is 1t?"
should be given to him, should be encouraged to participate

in peer and g roup experiences with child ren of his own age or younger
which will allow him to gain some level of independence.

is just beginning to read and he knows his letters
and some sounds according to his performance on the Stanford Reading
Test. He 18 delayed in his motor proficiency according to the Bruinicks-
Oseretsky test. He has greater difficulty with running speed and
balance (g ross motor skills) than with upper-limb co-ordination and
bilateral co-ordination (firte motor skills), This is similar to his
initial assessment at 26 months of age,

. appeared to tire before the end of the test on the
Pictorial Scale of Perceived Competence and Social Acceptance. Early on
in the test it appeared that he did not feel competent cognitively and
did not feel accepted by his peers. Later on in the test he began
pointing to the left hand plcture on each page no matter what the
question was. N

' ) has many behavioural difficulties according to his

parents” responses on the Achenbach behavioural checklist., He 1s high
on seven out of the nine scales. These include the depression scale and
several scales which include questions on agg ressive, cruel and
hyperactive bhehaviour., 1t is suyggested that the family might consider

help from a psychologist or;{mychiat rist in relation to s
behaviour as he {s scen by li¥s parents as a very difficult child.




Appendix F
Analysis of Variance Summary Table
Coriparisons Among the Treatment Groups (Delayed Infreqbent Home

Programme Therapy, Delayed Intensive In—Cehtrg Therapy and Non—~delayed

No Therapy) on Control Measures (Age at Follow-up and Soclo=-economic

Level)
,/
‘Variables - df = MS F P
Anova F’s . N '
¥
Age at
Follow-up 2 36.76 .59 «55
Error 69 69.45 ‘ -
/‘l// N .
Socio- . ’ X
Economic, g/ 1.26 43 .65 |
Level Error\G 2.90
[/' ‘
/

&
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Appendix F:(conf)

Comparisons Among the Treatment Groups (Delayed Infrequent Home
Programme Therapy, Delayed Intensivé In-centre . Therapy)

¢
On Control Measures (Average Percentage Motor Delay at Initlal

¢

Asgessment and Duration of Therapy)

. Vazlables df MS f P
L s — — -
Anova F’s
Average Percentage 1 352.08 2,06 .16

Motor Delay
Error 46 170.5

Duration of -« 1 5.33 .062 .81
Therapy 46 86.24

i
i
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Appendix G

Analysis of Variénce Summary Table

Comparisons Between Age Groups (Treated Between Birth

id Two Years

and Between Two and Four Years) on Control Measures (Average

Percentage Motor Delay at Initial Assessment,/Age at Follow-up,

Treatment Received and Treatment Duratlon)

Var}ables

Anova F’s

Average Percentage
Motor Delay at
Initial Assessment

Etror

Therapy Received

Error

Age at Follow-up

Error

Duration of Therapy

' " Error /ﬂg

Socio=economic /
Level /A

1 38.78 .21 .64

46 177.39 .
1 .003/4011 - .92
A .
46 . .30 3

1 | q/éa g4 LT
46 66.69

1/ 5.45 .063 .803

86.22

1 .006 ,002 .96

j;}or 46 - 3.36
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Appendix H

Discriminant ysis Summary Table

J

Age at Initial\Assessment, Gender, Average Percentage Motor Delay

Handedness,‘MotheQ‘ Age at Child’s Birth, Number of Prenatal,
Perinatal, and Postnatal Problems,fgpstationa} age; Birthwelght,
Selzures, Large and Small HeadaCircu;%e;ence, Other Delays,
Number of Soclal Problem and Hyperactivity

by Intellectual Level at FollogLup ‘ ~

v 4

, Wilks Lambda®  pP ////;; ' ‘\\\\\\\ s
X -

Varlables Entered

Average Percentage Motor .75 .001% .76 ¢ .
Delay at Initiai Assessment !
Seizures .66 .001* -.73
Gender - .61 .00i* .77
Socioeconomic Level .54 .001* -.37

Number of Social.Problems .51 .001% «65.
Gestat lonal Age(weeks) 48 .001% «54

Other Delays in Family +45 .001* -.41 -
Small Head Circumference 4l .001* © =70

Age at Initial Assessment «36 .001* «29
Percentile‘Hyperactivity ' .35 .001* .28
Birthweight (grams) .34 .001* -.23

*p<.001



- —
/
4
!

Appendix H (c;onc) Co '

~

Note: The Eigenvalue and its agcompan§1n§ canonical correlation are
1.92 and .81 respectively.

" %A measure of group homogeneity.

bOnly those variables that significantly inerease the distance - '
between groups centroids were entered. \5

CStandardized linear weights that optiminze the distance between the
group centroids (for the group with borderline-mentally retarded
intelligence scores the centrold was 2,56 and for the group with ,

low average-average Intelligence scores the centroid was -.72. (F =
6.65, 12/38 df, p,.001)

o

. -



