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The incidence of learning problems in a group of Normal
and At-Risk pretenn children was deterlUined in this
study. The children were allocated to Normal and At-
Risk 9roups using the Neurodavelopmantal Assessment
Scale (NDS). The NOS was designed by Muriel Goodman
for her thesis, "Evaluation of Physiotharp,py on PretarlU

\~,
Infants", .u~mitted to ths Facult.y of Medl~~\ne,

University of ~he Witwatersrand, Johannesburg, in
fulfilment of the requirements for the Degree of Doctor
of Philosophy, 1987.

In Goodman's study, so wary low birthwQight "infants,
«1700 9rams), were assigned in their first year of
life to neurolcqically Marmal or At-Risk groups on the
basis of the NOS.

In this prf'~'c'nts1;udy..40 of Good:man's original 80
infants were followed-up at betwE:em seven and nine
years o! ag.. The •• children Were assessad for
lea~ning problema. using p.rceptu.3.l, motor and language

assessments. They were al~o rated in terms of school
performance, and it was note.d wh.ether they had raceived
previous therapy. The At-Risk and Normal groups were
then compared, and the predictiv&. value. of the NUS for
learning problema and mchool performance was thus
dEctermined ..



The results of this study showed that no statistical
~i9nificancQ was f6\und between the two groups in tarli\$
of either learning problu~ or school perfOrl1tanC'h

\\ c

This SU9ge.t. that, with age, thosa>childran assessed
as At-Risk during infancy using the NOS,cateh up
developmentally, to those assessed as No:rlBal.

There were, howevert differanc$s b9twaen th9 two groups
that wer,!-,_nnr st.atiattically significant, but may be
clinit~al1y significant. Mora children from the At.-Risk
group h~d had ..prav;ous therapy or WQr$ recommended. for
therapy as a rasult of the assessm.ents don8 by th$

author. Also, the At-Risk group had generally poo):"er
school performance than the Normal group. If the samplQ
.group had been larger, a more significant difference
maT! have been found between th1l two 9roups, tIll's

c::::>suggesting that the NOSmay be predictivt3 of lijlt(llt'

learning probl.~s in children assigned in infancy to
thQ At Risk group:.

It was concludedt that those children as.essE'ldas At-
1Usk using the; NOS, should be closely monitored up tal

and during schQol-goinq a9~.
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The objQctive Qf this study was to determine the
incidence of learnipg problems in a group Of 'Normal
and At-Risk pretarm children" 'l'hEit.~nn "Learning
Problemsn il;defined in this study as the motor and

"perceptu~l difficulties that in,tarfare with the
acquisition of laarning, and which are evaluated by the
assel;sntEalnt,tools u1$ed in this study.

A group of preterm infants was assigned to
neurologically Normal and" At-Risk groups at three
months (age corr€lu.:tedfor pt;ematurity) t using the
Neurodevelopmental AsseGsment Scale eNDS) in a studl<~by
GOQdm~n(1987).

Thus, the author of this stUdy wished to determi,ne the

incidence of learning problems in the NOrmal
At-Risk groups of pr.etena children as defined by

Goodman, uSl.ng the NOS.. A rc'1iabla screening 'cest to
maafi1urethe outcome of preterm childreni would be a
valuabl$ diagnostic tool to help determine which of
thElSQchildr$n need therapeutic intervention to prevsmt

future problems.
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The development of pr$term infants\has been studiad for
a number of years and is a widely researched topic,
characterised by diff.rent findings ..TIn) discrepancies
in the fil'ldings of truilae studies uy ba due, in part,
to the distribution of birth weights in the praterm
populations I the age of the infants at the tim. of

z:ussessl1u!mttor the develt.'}:I3ental skill .being evaluated,
(Scott and SpU:ar, 1989). However, in general it has
been found that! infants bot"n pret.ena suf'fei:'a nwnbar ·of

prenatal al1d pE~riniltal eOllplic:atio'l'l$, ar, i the
Iinaurodeve1~pmental put come of these infants is of
u

eenearn, Lon9it\~dinill stud!.s of preterm infants have

been used to mon,ita.'..;.the infant' II devalopment, to
;:::: .:_.

provide hypothes~\s conclI&rningunderlying caUSQ$of

brain dy$functio~, and to predict and uuderstand
IIIf

{I
Ii
II
i/

A number of stUdies have cor;;'cludad that "lthcnlghthe

dQvelopm.ntal problQl\UI..

9r,ouP ie.elf generally shows' a hiqh rat. of

intellectual, motor, achool-relatfld, and bl\thavioural
problems, Dlanyof the indivbiual 'Children do well,

(l'ortnoy.t al. 1988; Gr••nb.rg and ernie ;t"il8P- '<;aiqal
et al. 1989). Many recent stud.ies have al.o attempted

to eorraetly identify speciflc pr.dictors of outcome
for individual childrQn. (Ma111owet al. 1988; Ma~.r et
al.. 1983; Ludman .t a1. 1981; Hunt at al.. 1988;
Costello at al. 1988; Ford at ttl. 1989; Bozynski tit al.
1987) ..



j(

The purpose of many longitudinal studies is the early
prediction of infanta a,t risk, so as to select ohildren

in n,eed 'Of 1nt,erv~mtionproqrams. Much refuiulrch i.

aimed at finding single factorst clust~r$ ot factors,
and risk indices to predict outcome as early in the
infant·s life as possible.

BIOLOGICAL AND MEDICAL FACTORS
Biological descriptions such as birthweiqht,
9QstationaJ. age,. and being' slll.allfor dates have bQen

found to be g~n&ral predictors of developmental
outcome, (Dunn 19S6; N~i9an at aIR 1976; Hadd.rs-
Algra at al. 1988; Holllqvist at a1. 1987). Some
studies report that birthweight and gestational age are
relate:d to later performance, probably because these
variables aI'S highly related to the occurrtlnC$ of

neurological and medical problema, (MarloW'et a1. 1985,.

Rubin et al. 1913; Hunt .t. al ..ISlaS, Hadders-Algra et
al. 1988; RO$s $t al. J..986)" Thus, 1••• favourabl.

0l.1tcom•• arfl associated with $arly m.dical

eOA\p1iea.tiona aueh a$l intrav.ntricular ha&Jlorrbage,
brQnqhopulmonary dysplasia, respiratory di.tr$sS

synd~OlnQ and v«t>nti1a:tion..

3



NEQROLOGICAt ABNORMALITIES
Neurological a.bnol:'llUAli.ti•• in the fi~t. y.al' of liffl!. (}

have been noted in llany longitudinal studie.,
(llolwerda-l<uip,.r8 J..986;Wehmtlr and Hatez 1915; Portnoy
at a!. 1988; :R{)f!Uill et ah 1986). "~lthou9h data. are

reported. relat;.ng neuroloqic dysfunction in early
i ". c~'\

infancy to Umaj.,r" neurQloqict.1. handicap in childhood,

(l<nobloc:h at a:,.. 1982), fewer stud!.. indicate a
Ir.1atiot!ahip b$,-!!~w•• n early n$ur01C1ioal .i9n. and l.tet-, .

"minor" signs irl'thG pr$t_rlU infant, (Drillien at a1.,:.
I

1980; Hadders-Jhgr.a at.a1. 1988; Ford at a1. 1989).

SOCIAL INFI.·UENOES

Ic)'~:~teom•..of l"lrQt*~/lnfants, are social f....etora. Th.

eonfouilding of sOQlal factors.wi.th both ~r.term birth
and"l\._'ftt'Qd.V.1o~~\\I!mtal outCOlt. has mad. it difficult to-., .,,....,...-.

e.tablisb if poor" out.c~. i. a. result of tn. preterm.
bit:th and ita complication. or\ the unfavo~libl. 800ial
eircum.tanoe~. A l'aore xeali.tie view of the role at
social i"actorll may be stUll'l in studiQa that mCiasured

_ilCicific .nvirornnemt;~l variabl •• (e.ig. caregiyin; and

par.nt,ll attitud~.,). t rather than u$ing hroa~.r
categori.. of social class or .-at..rnal.ducation,
(N$li9'~b'\t \:1;, al .. 1976).

\, l
"'\ '



It dQ•• appear that .edical factors become less
powerful prftdiotors, ($.p~iaIIY of cognitive outcome,
over time, but socioeconordc sta.tus and envirol1liltQnta.1
factor:: increase in predictive power, (Bozynski at cU.".

~'\

1981) "

The lon9-ter~ outcome of very small preterm infants has
bean of much interest since the introduction of
neonatal int~naiva care units in the 1950/8. With a
decline in mortality due to new technological chdng~.t
there remains a very.considerable d-Sl.'e&of uncertainty
about the prevalence of "mild" or "minor" impail:"!Ctants..
These le$. SQvere handicaps might go llndetecced until
later childhood, as they ofter· cannot. be verified
bafore school age" The illlportance of longitudinal
studies has therefore gained emphasis in determining

~1:he trua.ri$k status of pratena/~low birthweight
inf'gnts, (Taeu$ch ano. Yogman 1987).

The more common focus 01 clinical f'r)lIO\tt·-upstudies
until recently, has been to compile date on mortality,
neuroloqical status, and PfJrforxnancrJon standardizQd
tssts of cognitive ability, such as Intelligence
Quotient (10) tests. How.vert there has been a growing
interest in the learning problems o:! preterm and low

hil"thweight children at school as.. This is due to. the

5



fact that there is aCCUllulatinq evidence for ~n
increas.d prevalence of leArning disabilities (i8,
i_paired academic achievement) among prater. infanta ~t
school age, even when the IQ is i~ the normal rang.,
(Scott and Spiker 1989; Schwart2 and Schwartz 19711
Holwerda-Ruipars 1986; Wahlaerand Hafez 1975; Nick.l at
al.. 1982; LLoyd 1984; Hunt at a1. 1988 i }t'ordat a1.
1989) .. Tn. processing deficits that may Borve as the
reasons for these learning problems are not yet clear.
Deficits have been found in mathematics, reading
90mprshension, and in gross and fine motor skillst
(Nickel at a1. 1982), and in visual-spatial deficits,
(Hunt .t (il.. 1988; Klein .t a1. 1985 and 1989) ..
Evidence of langUAge problems have also been found,
(Michalsalonat a1 .•1984).

Goodman (1987) I in her dissertation t~Evaluation of
Physiotherapy on Preten Infants", studied the effect
of physioth~raPY in high r.iskpreterl:ltlnfant.a «34
weeks and <1700 gram.)~ Her ~tudy also attempted to
identify neurodevelopmental signs which may be
predictive of outcome in these infanta.

Goodman seleoted 30 pret$rlll~eonates who were admitted
to the Neonatal Intensive Care unit of Johann••burg
Hospital, bet-ween July 19.81 and July 1983. Infants with



major congenital abnormalities or id~mtiflable

syndrolles were excluded trom the study ..On discharge
froll the Intensive Care Unit, the infants were referred
to the Neonatal Follow-up Clinic at the Johannesburg
Hoapital to be examined and assessed at six weeks,
three liIlonths,nine month."&,ndone year of age. All

ages were corrected for prematurity,. Acco:r:dir19to a
l2-point assu.s~ent designed by GoodMan(lS87),
Appendix I, a neurodGvelopmental scor. was'"assiqned to

each infant. On the basis of this assesslltent, the
infants were asud9nad to Normal and At-~isk 9roull~"

Both groups were further divided into treatment and

non...treatlil\ent subgroups. Durinq the first yaar of life,

infants from the treatmen' sUJ:x;JroupsWere 9i ven

physiotherapy monthly at the hospital, and in addition,

ware 9i van a homeprogral1"lllfle0'" daLl.y ex\, 'cisula. At ....ll.
year corrected age, all infant. were l:$lt.Sisessedby

means ot the NOS and by an independent l)sychologist,

using the Griffiths Mental Development $oale" (1954). It

was found that in neither Normal nor At"'IUsk groups did

physiotherllPY treatment alter the pattern Qf

development or the outcome at one year ~f age. It waSt

however, found that At....Risk infants h",d poorer

neuT.odevelopmentalEb"Qresand d.velopm6nt~1 q\t~ti.nts

on the Griffiths Mental Developmental Seal.:!(1954),
than the Normal group, indicatinq more abt.ormalities in

the At Risk group.
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Botw ••n January 1988 and D.c..b~r 1989, infants fro~
th. ori91n&1 study wers followed· t'P by Goodman and
reaasesl?led,using the Griffiths Scale 2 (1970), for
children ~wo to eight yoars. ~ this six year
al!Uke«smtmt, 49 ot the original .80 .ubjecta were
available for full evaluation. A schoolr.a~in.$. test

'was administered and the assealfJora a.1..onoted the

pra$ence or abflence of $oft n.uX'oloqicaJ. signs, ... q.

alum.1n •• a or inca-ordination!, fine motor abnormalitiet8.
or brisk retlexes.. On theaa results, recommendations
were ~d~)r.qarding special education or remedial
thsarapy for .paean, moto);"or visual probl$l\1s.

U ha~ hfhtn obs~l'.'V$dat the omilyaar ~ussessR\ent.:at. six
years there was again no difterence between the
physior;.herapy t.raab\unt and non-treatment groups.
Therefore ..t.he SUD9:t'oups of tro'l,\:me.ntand non-trflat.ent
w.re ccmbined: 'by Goodman (1987) to form only the two
lIl~jor .groups of At-Risk and Normal.. (I

tn oontrast to th. llajor d:ifferencl!ls between Normal and
l',t....Ri.k group. at ,one Vitart at the six year a.s".ssU\ant
infants were similar in all Griffiths test areao,
eXQapt the lOtlOmotor SC03:$.At....:ai1ilkinfants were
s,iqnific::antl:y below that of Normai. infants on this

Elubtest ..



In t.l.... of pred tctiv. value of the NOS for "•• jortl
rteuroloqical handicap, cer.bral palsy occurred in six
of 24 At-Risk Varsua :sro ot 25 ~o~l infants. In

"

tsrms of ".inor" nauroloqical signs, remedial th.rApy
was reco_ ..nded in 11 of 24 At-Riak .inlantsverlJUSsix
of 25 N'ormaH•• Thtu•• ::tlsultscanfina that the t(t)S
p:t'adlct.a 't"iskfor either corebral palsy or soft
neurological problos. Goodun(19S7) I however, t'{!lt

that mor. sp$~ific tasting tor learning problems snd
scL ",;01 pGrfomancft was nac••sary once the children \iI.r.
at.school age, in or4er to deterlline the incidence of
1earninq probl~ in the At~Risk and Normal qroups.

Accurate prediction of outcuae tor pr_tur.ly Porn
chil~ran is impQrtant in $ar.l.yintarven-l:ionn HowevfI\t',

',.::::~,

to ensure affectivaneuls of ear.ly int.rv4imt~on programs t

W$ need criteria for ••tablilJhin;,who shall au'ld who
shall not be treated« The pre~ent atudy ~aa tharslore
unaQrtaken to evaluato the longitudinal outcome in
terms of learning problaa and.school performance a.monq
the population of At""Risk and Normal, preterll.childt:can,
aa defined in Goodntan's,.tudYf (lS81)..



Accurate prediction of outcome fot' prematurely born
children 151ciJlportant,s.t'nceearly identification
enabr~~\int_rv$ntion while the Ghild is still young.
Pr.t~...__;~'infants are known to be at high risk for later
developmental and nQurological sequelae. However, :many
have good cutcolie2 d.efl$_pitaearly difficulties. At
present, it is difficult to det$rmine which of the••
chilaran do well.. Numerous $tudias have attempted to
identify infant variables associated with later mental
and motor deficits.

On the whole, there is an incrQ~.ing incidence of
mental retardation and neurological defeet as the
birthw.iqht decn:easets. Dunn (1986), ravi'.wed sQv.ral
prior $'Cudies of outcome in low bi.rthw&iqht infants.. He
concluded that, at least for blrthweights below 200091
lesa favourable outcomes were found with decreasing
birthweight.

10



The etfect of vary low blrth'tt'~d9ht on l~tllt'
, ij

deve) op1lQntal outeOJUilhaa n-..n inv-.tiqate<1 by many

authors. Tf,.. age ~t which the outco~e hae }:)fF,,.fl asse;flused

vari$~ a.ongst .tudi.... In the first year of litef

those intanta weighing <15009 wh.n eomparad to thosa c;

':!I(eighinq>1500g, had a considerable .iner.a.s :tn (

llortality and handlea}) (Marlow .telll. 1988) i w.re found
to partor» consistently more poorly on d.v.lop.~tal
ts.t. (Mazer .t al .. 1988); naurolpgical examinatlon
(WehJaer and Hatet 1975; Or111i.n 1972); and
intellectual tests (LUdltlanet a1,. 19B7) .. HOlJElvar,

Lu~n .t al. (1987), found that the signiticance of

birthweiC]ht dillinil"!h&dwith increasing 89&.

P'.wer studies have considered the eff.cts of very low
birthwei9ht on risk for educational problnaat SOhool-

:;,

going -'ida. carran .t al" (1989), faun<!;::that the more

sQverely i_paired QhildrQnC~lon9'.d to the very low
birthweig:ht «1400g) group. However, as the sample
9r.OURJ~~ehildran ag-Qa, the QWllulative incidence rate

of "mild·! proble.s increa.ed in the low birthweig:ht

(1501....2500g) group ..'1'h.1.lSUgg•• ts that .s the child
ag0., no matter which of the two birthwsiqht groups the
child belonged to, there i. an increasing chance of
.*periQneing learning problems.

11



'_'Portnoy.t al. {19SB}, and nick~rd. ~t a1. (1987) , both
~:;}

report.ct.favourable cognitive, bfilhaviouraland
••otional outOOlUl at two y.al~sand five yeara

"\respeoti vely l' in extrel'l1.ly low birthweigtlt chi.ldren

(<.:1000q)" This is contrD.dictory t(J the ·;praviou.
literature, and is pJ.u~bly due to $ample se:l.otion. In
both the•• studi.sl infants were sel«otua, }.<\no.serious
neurologicalt nlilurollulnsoryor cognitive iJp~~l"'ll&nt. was

found. These findinqs aret how~ver, substantiat&d by

Gresnberq and ernie (1988), who found that except in
the case of sQrio\!.$Abnormalities at birthl individual

c-

diit.rence. in preterxa birth $cat.u$ do not.have a
strong infIu.no. in deteJ.':lain'inq;lateroutcomas.

Low birthweight children can he divided into two uajor
categories ...tbos(t who are born to,oearly but from
their wei9ht ~re assumed to have grown ~ppropriatelYt

c-,and those. born at title t:i9'httime but who arQ assulUQd to
be undargrowu, (small for gestational age). DUnn
(1986), found that children who had been small for
gestational agElW&ra at increased risk. N$ligan et al. I}

(1916), carried out a study to determine whether the
effect of being born too $oon carries the same
implication aa being born too small.. It.was fQund.that
both group. of children showed impaired performance
~hsn the~ reached school 8.9&, but those born too small

Were at a greater disadvantage.

12
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2. 1.2). GESTA'l'tONAL AGE

Holmqviat et a1. (1981), conB;idered the p~·oble.o'f",
~e.tational age and compared very pr~t.t'l\andomQd.erate ~}1 -: .. .... '> II \,,)

prfilterainfants. It was "ri-.;pnd that inf·ants born after
~9-33 w.filkllgEu'Jtationhad lIore neurological hand.icaps
a~ four years of aqe, and those born after 34-3~ weeks
gestation had l'PoreulIlinorupsychomotor developmental
problems ..

If

Thus, it was concluded that.while lonq term
follow-u~ efforts at present concentrate on ver~
preterm ..;lutNivors after complicated deliVeries, p the

1~moderat;;,;1¥pretem infants should not bEl forgot;~en..
suoh infant~ with only small neurodevelop~ental
abnormaliti~a maYI latar in childhood, d~Vfilloplearhing
problems. Hadder$-A19ra at al .. (1988)t found that
preterm birth .«34 weeks) was the sole obst&trie ;:)
variable dirac\::.lyrelated to some of the outC:Ollt$.
variables at.n:i.n.years .ofagfiJ.

(}

C.ontradict()rl'".to this, Piper et al. (1989) I found that
the early neurom.otor dev.llop••nt of the normally
devnloping prattlrlltinfant ls essentially unaffeQt.d by
the gestational age at birth. Rubin tit al. (1913),
found that birthweight rather than gestati.onal age was

,::;'

tjl.& major correlate .ofnfilurological,psychological,. and
\,\
.\educaticmal impairment at auaven years of age.
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2.1.3. MEDICAL COMPLICATIONS
Much r.s~aroh has considered thQ medical problems

l)

influQncimt the development of pretem:t and. low
birthwa~9'ht infants. Marl()w $t a1. (1988.) I Rubin at

a.·t.•., (1973) and Hunt .t al. (1988) I concluded that
~i~'ir:~'--'") f\

nei~di.capmay be pr~dicted from\:She lledical
~:'"\,' \ -,

Z.::_:'':'-'o:,,::,-;.. .: "

cQlIlplicationsof a low birthw4l'll.gntbaby, as they found
moat im~ai:t:'llatiitntsin children who had perinatal
complications. Infants with ventricular dilatation,
~ydrocephalus and carE-bral atrophy, as diagnoslt)don
ultra~oundt -;!t~$ all at high risk ot major disabii1.ty

'.'S and ~~Qur'(109it:al1,mpairmentB, (Co,stello 6t all 1988) i

motor, behavioura1~ and cognitive impairments, (Marlow
.t a1. 1989)~,

Intracranial ha$Morrhaq. was found by Ford $t al.
(1989), to correl ..te with nllurological :aequ.1ae seen at
one and five year follow·up examinations, howevero
cognitive: outcomes at five years did not correlate with
intracranial haQm~;t'rha9Gs&vQri;:"¥~ 'Bozynski at al.

\,

(1987), found that uhcomplic~t&d intracranial
haemQrrhage is not assooiated with cogni't.t.v$impairm&nt
in the absence of'chronic lung disease, and tnstaad1
found prolonged mechanical ventilation to be a powerful
pradiotor of lAotor and cogni ti1'. performano& at 18
months.

14



Ludltan et. al.. (1987), compared nhealt,l),ytt premat.ure
infants to tho •• with complications of very low
birthwaiqbt or respiratory distress syndro... No
signifioant. diffVl"enca was found b~t~ ••n children who
had and did not have respiratory distress syndrome
during the neonatal period. These negative findings

.(\J.l'1y,,iddpart,be du. to the relatively small number of
$ubJQcts (30) in this investigation.

Holwerda-KuJ.PQrs, (1986) I in di'lllcussingearly
asseGsments as predictors of later outcome I rev~wQd
other authorst and concluded that even if it does not
lead to overt handicap, neurological abnormality
present shortly after birth may lead to developmental
distur:banc.es. Transient and persistent neurological
abnormalities dUring the fi~st year of life seem to be
important. precursors ot persistent neurological
deficits, (Ford at al. 1989)i IOWQ~ Intelligent
QUotients, (Holwer.da~Kuip$rs, 1986); and poor g.n~ral
outcome, (Wehmer and Hafel, 1975; portnoy .t al. 1988).

Hadde:rs-Algra at al. (1988), in studying tha p&rinatal
risk factors and minor nQurologic~ dysfunction a$
related to Debaviour and school achiQvameni:: at nine
years, found that definite neonatal neurological
abnormalities contributed directly, and indirectly, to

15



cognitive and b$havioural difficulties at nine years of
=,a9.. Thus, it was concluded from this study that

neurolQ9ical morbj.dity at birth appears to j;)Q a batter
lndicator for ~ lisk of learnin9 and ~lavioural
problems than prenatal or parinatal events.

In a similar study.to Goodman (19B?), Ross at al.
(19S6), studlc.tlthe prQ~ictive. value of lnultiple it3lttS
frolt_a @_ingleneurodevelopmental examination performed
in the Premature Infant Follow-up programme. The study
indicates that a single.neurodevQlopmental <9xamir,atiq'il

-"(

during infancy is('~~safulin predictinq outcolU~'~~_tll:t'eoe
year. of very lo~ birthwe:tqht premature infan'ts. l~le

L_J
twelve month examination was highly predictivE) of the

\)neurological classification at three to four yeau:8 of
age and also of Intelligence Quotient. It was thus
concluded that D$urotlevalopmantal examination of high-
risk infants in the last quarter of the first ya~r of
life should ~ssist paediatrioian$. in predicting which
children will be normal and which will require early
intervantion ..

Thera appears to be a combination of pntential
modifying fact::-.rswhich. exist and affect the outcome
of premature infants: Social backgraund; clinical
complications ot pregnancy and the neonatal pariodt and

16



biological factors. The r$l.v~nt a••ociated b1010910.1
and sooial factor. will n..ed to be includad ,in SOl 'lUll

sort of multivaria~. tn.lysis bafor. rQ~cbing any firs
conclusion concerning th. question of pr.~\=.uritYI

l_ !

(N.~i9an Qt al. 197~).. Lindahl at (Ill. (1988), also
concluded that the aetiology of devaloplIl.ntal

li~~ C) _ ~c;;,~;::;~;,,:5<

dt.tl, ~batt6•• is llultifactorial and trCtns;....actional, and C'j;;;::;:;~;;-/
;~:::/'-;'./-

h. not~ that no.rous report. have beuan publ!,.h.~~~4c
--:_ ,.;;::'-'

the follow-up of illf.nts usil\9 only single neonatal
risk factors.

ManylI.uthor.hal/$ l®k.a at'a combination of prfmatal,
n$onatal, fa~ilial and .oci()....c<:momic factor., and h4V.

- ,p ,,-;
found th•• to b•• ignifiaan1!tl predictore Qf lat¢r
outcom., (Lindahl at al, 1988i Pad.rlloD 'it a1.. 1988;

Rosa at al. 1982; Hunt .t al. 1988; Neligan at al.
e'

19761 Dunn 1981;);l\itch.n 'tt al. 1980; Kl$il'l tat .l.
198$) • Drillten et a1.. {1980}I found that pl.-obI••• in

primary .chool w&r&r.lat.d to .oo5.al grad., $V{ 'fmc.

of oarly intra-uterine in.ult., au.x, poatrlatal

~ompl icationtrl and neurological tmd dev.lopm.antal statu.

in trv. fir.t yoar of liLa. It W&a also not.ed that
coxnpari.ona of .chool per:fonulnc., of low birthw.iqht

,e

and control childr.n~ maybe aft.ct.d by the lik.lihood
of there being much variety in teaching msthods becau ••

of the large sohool. they wear. att.nding.

17



Taeusch and Yagman (lS87), $U9gest that. there 1s It

groving interest in minimizing the use ot single
developmental test scores to characterize a child¥s
level of ft.mct.ionin9',and maximizing the use of
qU.lii::ative and desc..riptive a,ssessl.Qentaof the c'bild's
abilities e9': achieVfllaent in school, lll()tivational-

allotional variabl.s and physioal heal:;th..They felt that.
early developmental testing primarily measures biol~9'ic
funct.ions and maturation of the neurolloto"" uystal'l'b.

As tha child age., QQveloplIentbecOJQes increasdnglt'

influenced by a broader rang_ Qf factors, many ~f Which
have strong enviroronertt.ally influEllnced detEcntimmts"

They therefore conoluded that identification of
positiV\~and negative aspects of an infant/g home
environment combined with developmental test results
may increase accuracy of prediction, particularly in
bYrd.rline situations.

In conclusion, accurate prediction of out.com~ for
prem,t.ull.ly born ch:l.ldrell is dependent on what.
preq;;~tin9 factor·s are c(m.itl.red. ln llany stUdies that
have Men pubU.8hed on the follow-up Qf infants with
si.n<]lti;<naonatal risk factors, e.g. low bi:r:thweight,.
gestational. ]9. and 1\\.di<:8.1influenc.s, a variety of
finding. axi:: s , Th.rca dOEiuJ,l,owever, appear to he.

more consistency amongst studies that consider early

neurolOgical finding. as pred.i¢tora of developmental

18



'ou1:com.,and those .tUtU••. r.atconsider a combination
'Of bioloqical t sooial and clinical'. fttctors...

Refiults froll longitudinal studies with hi9~-risk
children show that infant tests are effective
px'edictors of continued patterns of neurological t

cognitive, behaviour~l, language and learning problEUUs..
Many authors, when investigating cognitive outcome have
ffJund sOlie residual developmental lag, $spl!joiallyfor
preterm children with qreater PQrinatal risk.
(GrGlenberg and erfiiot 1988).

2.2.1. INTELLIGEi{CE

It ha. been found that even when low birthweigh{i
childxan had normal IQ SCOr(fuat, they were more l.ikely
than nOrmal birthweiqht children to function at school
'below the lev.l suggested by their IQ5., (Scott and
Spiker, 1989). Schwartz and Schwartz (1917), found that
high risk children wer.at least as bright as the
normal population, but for 54% Qf these children,
therapy was recommended due to poor performance at
sOhool. Holwerda"'1{uipQrs(1986), found no differenoe in
10 between thoae born with low birthweights and tno••
born with normal birthweightsf but did find that there
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was a d.Vtllop••ntal lag and poo:- rational t.hinking

a1l0ngst. th. low 1:dr'tt.'\wQ1ght>group. HElconcluded that

tnt. may lQad to lanqu~9., spatial and sooial proble.s.

W.hlaer and Haf.~ (197S), concluded that eveu when

intelligence is not i.pairedf low birthweight children
show specific cognitive, perceptual and behavioural
sign. of organic brain damaqec

If

; i

Sillilar findinq,iBhave also bean reported by other
authors.. Nickel at al ..(lSa2) I found that e'V(imthougn,
the average lru3,l Scale 1\1was low-average, tn.?
adueational e:(peri&ncctof "th1'U"".children wasCicaus'.for
worry: 64\ had bean referred. for spacial education
••rvic.5t .and. only a8% were functioning at. or above

grade lev.l in school. LLoyd. (1984), .'Valuat~d very lOw
birtbweight children and compared them to their normal

(~birthw.ight .dblings. ~hQ two grQup. showed only
mod.at dift.);~nde51 O~ IQ'te.t.t hut th.r$ were

,~~

enl.bstantial diff~r.nr:elil on th.ir parformanc$ in school.

Hunt et al.. (1988) ina :trcrdat.al. (19,39) also founa
(\

evidence for unusual diacr.panei~. bet,,"'een IQ.,and

t\cbi.vemont.
r j

i'he above aut.hor. f01lnd that although preterm ebi Idren
h~d similar IQ .cpr •• to full-term children, their
school performance was poorer than their full-term
l"!ounte:CIl~rt.,. Differing frail the8~~re.ult.a, Greenberg-

~ "

and a~nic (19SSj t found that with "~h.exceptiol'" of
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motor develop••nt, no diff.renee betw•• n pr.term and
ful.l.-t~rJIcbildr.n waa ·lcund on ~ wid. ?anq. of ::.

1.1

.ea.ur••, including ..ntal d.v.lo~..nt and language
skill ••

q

~~.v.r, the following three .tudi~. of~.xtr ••oly low
- ~ ~

-::::::',::-~-:;::'"::;

birthweight children «10009), found a difference
be~)l.ftnprat.r»a and full-tent children on all .cal •••
It w•• found that th•••• ~tr ... ly 10v.!:>it'tnw.19ht

< J: ~

ebil~r&n !lad more .inor n.urol~~;j:'\J/-'"~, l:~.r
/ ,

/ 1": I- .intellig.nce qcoti.nta, and ltO}, ~):-4. haviour.l
I ,r''' .. - -\>},""'!, j

;~~}trait. than th.ir t..untrohi, f:''-;51.'''~f~~/''''t.a!~~,1.9S9,; lOWf-:
" ~~- \:.)

mean v~r~"f. .tOilthan ~rt.oi-ltk:.a"!t' • .iV.ct (J.,=febv..... at &1.
'\\

19S8); and a q~•• t.r vau:'iabi:.ityvlthin tl"is
birthw.iqht 9t'OUP, ,portnoy at ~1..1915) "

In conclusion, the aajorlty at studie. that coapared
the 1.nt.ll1q.r,c. of pr.tena childrQn to full ...teJ::'ll
children, tC)und 1ittl.: ~ift.r.nc. batw••n the two

c;roups..1'h.y did, how.ver, tind that there was a
di.crepancy batw •• u intal1i(jence and achi.wi.ant :in the

}5ratermgroup ..Th••• children parforlllladpoorly at

.chool 4niJ showed .pecific cognitive, perceptual and
behavioral probl~u, .ven though their IQ's were found
to be wi1:;pin the nOB.l range. Gre.n!:!(I\rqand ernie

(1988) t found /ithat the pret.m group had poorer lIlotor
Ii..develop.ant tt'ianthe full-term group.

)1
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Th••• findings are conaistent with those of Goodun
(19t7), whofound that the pr.tarz children who w.r~
dil\qnos~d as At-Risk. in the first y.ar of lif., had "
ai.ilar scor.s in .150.t all Grilfiths t.at Arpa. at

f; -,

the six y.ar a.s ••••• nt .s the group diaqno$a<! aa

Nor.al (using,::the NOS)." However, the At-lUsk ;Jroup had

poorer loco.otor .cor •• , and re •• cUal t.herapy was

r.eo._nded in 17 of 2:4At-;-ask children versus six of
25 Normal., due to the pre••nce of soft neurological

aiqn. and parfora.nc.~n thftt••ta ad.inlet.red.

Al though advance •.,inthe treat••nt and ..nag•••nt of
childr.n born pr.l"'l~tur.lY h.ve r-auced a.vare

developaental coapro.i •• , th••• improved r••ult. have
not b.eu r.flectKl. in the It.orQ comple)( arena of school

perfQrmancft..Many author", have found that school lSst.
children, who ',f,n:. the ~n.ficiari.BJ of lAod.rn 'IIedic4tl
technology tnl very loW birthweight infant., appear to

be At risk for 1.a~nln9 probl ••• , and poor progr ••• at
school.

Thes. achol!)lralat.d problem • ..anifEln.t a. aubtl. 'motor,
viaual-lIo\.or,perc.pt~Jllt language a~,d readir ...:t

/f '\
!i

difficulties ofb:m accoli\\pard.•d by irlllPP',"priat.
cla.UlrOOll behaviour. Klst .. st ,,1. (1985), teela that
it ift of some concern that .ven those children with
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noraal intelligence at'14no ovart nearoloqioal
abnormality are tunctioninq .i9nlfic~ntly 1••• w.l1 on
••veral outCOD6 •••aur.. at pre.chool when compar.d
with Mtch<ad ala•• _telit..

Recent iit.rature hea concentrated on the incid.nce of
l.~ <ling'and school related prob1.etlllsamongst Children
born premature. Th. following stud i•• have trJ..$dt('l
identify the prOC••Ud

Y
9 d.ficits that aay ••rv. as tn.

substrata for the.e ll~arninq probl ••,,. Sa19'.1 .t al.
II

(1989) in ,tudying th'~ intll1leetua 1 and behavioural
statu. of nhildren wit~~birthw.iqhta of' !SOlto 1000~t
at 5 year. of 4Q., found that r.sults sbowed a wid.
aoatt.r in parfor.e.nc., but thQ low.st $cor.. bbtained

were for viaual"'l\Otor,1ntagrati:on"Ford at ..1. (1989),

also found that while .~s~,of the children d..onstTat~d
nor.lulloverall coc,;tnitiV'.function, they di4play$d
aubtl. dyafunC!tion in the t'Orll of vi.ual....motor

int~r.tJ.on, and other learning db~abilitiea. Klein at.
i(

"a1. (1985), found that very low birthweight infant.
«1500g), p.rfomad .ignificantly 1••• well "n .pati.l
relation •• ubt...t. and on vi.u.l ....otor integration.
Nick.l .t a1. (li~~a2)t found -iaficits in mathf:matics, in

reading comprtthen.ion, and in 9ro~.and fina motor
skill ••
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Lindah'. at al ..(19ain, f·oundthat :QW birthweight.
infant. at<the age of nine yaars, had neuroloqlcal.
problems, moter illpairment,reading, writing, language
and intelligence probleu, and poor school perfo:naancs.

Relevant to'the objectives of the pre.en~ study, two
authors have co"sidered the significance of
neurological dysrunotion to school achievement, and
found contradicting- l:'!lsults..Ford .t ,.1. (1989}, found
that the one year neuroloqical score did not correlate
with five and s;x year :tQ and visual ....otor integration
test Scocas. Hadd&rs-Algra et al. (19Sa), found that
children with ~efinite n<lonat&lneuroloqical
abnorllalltle. showed sCh;:)olfailur~and pl:oblos in
rQadirlqI .pelling and.arit.b.t\&ticmore oftell than
children without or with only mild neonatal
ahnet'Malities.

MOTOR PERFORMANCE
Although major motor impairmant or cerebral palsy is a
CODon finding among very low birthwei9bt infants who
survive I few studi•• have considerad the le•• severQ
impairments. M..trlowet al ..(l989), in a study ()t motor
3killa in very low birthweight childrQn «1251g) at the
age of six yoars, found that these children had
significantly more motor difficulties than controls.

nRay and Whitfi.ld (19a9), demonstrated that alth6ugh
there is. a lew incidence of major motor handicap amonq



infanta waigb.lnq 8009 or 1••• , the majority of the ••
chi1dr~n have avidence of fine NotOl:"dysfunction at
school entry. Gr••nbttrg and ernie (1988)1' and Sai9_1 at

::::_~

a1. (1989), also found that premature, low birthweight
children were significantly poorer in motor skills than
full tera infants.

LANGUAGE
Schwartz and S(mwart& (1971), us.a the Illinois Test of
Psycholinguistic Abilitias (ITPA) togEiltherwith m",ny
O~l.rtests to determine specific learning problems.
Their r••ults .how!);dpo,or lanqualiJeand auditory
perceptual skills in pretQ:rla,low birthwa19h1.: children,
and eoneluded that :more attention nQflded to be focueed
on the.e functions. Lindahl et al. (1988), also using
the !'l'PA.,found tbat at nine year. of a9ta, low
birt.h.weight infants scored signi,fioantly poorar thatl

their oontrols"

Lower ~.an verbal Iq's than performanoe IQ'. have been
fount! by Let$bvra .t al.. (1988) and Portnoy ~t al.
(1988)..They concluQ\l that sontll children'. weakne •• in
verbal intalliCjenc., in th •• ph.reSt ot abstraot
thinking and reasoning, may limit th.it' learning
abiliti •• at school.

25



Poor language cOlltJrahensionand reafloning performance
have also bean reported among low birthwf:a\i9t'~t.children,
by Nickel at a1. (1982); Miche1s.';'1onI!t al ..(19B4):
Rubin et 8.1. 1973); and Hol*,:!vistet al. (1987).

BEHAVIOUR
The litQratur~ is not very consistant for behavioural
problems. :a.sults of studies have to be intarpretQd
with caution as olearly other factora besides neonatal
and fOllow-up neurological status can be involved in
the generation ot behavioural aifficultiflUil.Findings of

stUdies investigating bahaviour, suggest important
behavioural style variations among preterm infants.
'rha.a difterences may havft important implications for
infant 1.a1'nin9, 21$ they can influence how infants
explore t~\(dr environJlllants, participate in le,~rnin9
opportunities, and interact with their parents, (Scott
and Spikcar 19S9).

Marlow et al. (1~a9), found that in children Weighing
less than 12~lg, there was an excess of advers~
behavioural characteristics. Th. index group was
significantly more over.aetivet eaaily frightened,

inattentive and di&traetible. Hadders"'Algra at 81.
(1988), in studying school achievement and behaviour at
nine years fou~d that di.tractability was related ~o
adverse n$urcHogical findings.. portnoy at a1- (1988),
in a five year follow-up in a study of infanta weighing
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1.""6 'than lO()Og, fOl.md that thQ low birthweight
child:ren ware more activQ and. mora int.ns. in their
behaviour "than their controls.

It appears that maladaptive bshavio'lr is znore COllURon

among low birthweight children. Dunn (1986), described

a negative attitude towards school amongst this gro-lp
when th.y hGlcome teenaqers. It was found that 37 of a
sampla ot 40 low birthweig:ht children"had at least ul}M

symptoms of an attention deficit disorder at six years,
six TI1onths..At 13 years of age, hyperkinesis, taper
tantrums and pe.t's~vel"ationhad subside9 llarkedly, but
brief attention span, distractability, irritability
and/or l\Jw thrElsholds of frustration continued to os a
major p40blem for this group of children.

The lonqitudinal studies dQscribea above, a·~tempt to
monitor the development of prat.rm infant., to provide
hypothese. concerning underlying causes of dysfunction,
and to predict and una erst and the dav$lopmental
problems. In qeneral, prete~~ infants sutfer a numb$r
of prenatal and perinatal complications, resulting in
varyin9 degrees of neurologieal dysfunction. As the
neurological outcome of these ohildren iQ of concern,
longitudinal ~t\'ldiQSare important to b. able to
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accurately predict which infants are at risk. Many of
the results 'are contradictory! and as mentioned befor.,
this .ay be due to the distribution of birthweights in
th..ptetantpopulationl the age of the infanta at the
time of asae88ment, or the d.velo~Qntal skill being
evaluated.

It is, however, generally agreed that adverse
neurological findings early on in the infants l~fe tend
to lead to po<ikQr dev.lopaental outcome. With the
advent. o.f neonat.al intensive care units, there h... been
a decline in mortality and ~ajor neurological
im.p~lirm.nt al'ltQngstprete:rma. There has been an

!1uincreased intsr(ust in le811 ••ver. haKdicap that .ay "90
undetae:ted until .chool age. Latut rGl.ear<::h
emphasi ••• that although preterm children have bee/A
found to have., in ~.ralt norllal intelligence, thay

1/havQ sohool rel~t.d, leArning, mot.oX',language and
behaviQural proble.a.
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The objective of this .tudy was t~ determine the
incidence of learning problems in a group of Normal and
At-Risk preterm children. The children were allocated
to Normal and"At-ltisk group., during infancy, using tbe

:.\

NQurodevelopnulntal Assessnulnt Scale (::NDS) d.signed by
Goodman (1987). The incidence of &pecific learning
problems that may serve as the reasons for poor school
p$rformanuli in the abov$ populaton of preterm children
was also determined. This study was an eight year
follow ...up on 40 trl the original SO children born
prater. who were a••••••d in the first year ot life by

Goodman (1987), using the.NOS ..

The children diagnosed as At....Risk using the NOS in
their first year of lite, do not have more learning
problEtll\sand poorer schoel performance than tho••
children diagno.ed aa Normal.



The followin~ measurem.nt toola were s.l&cted tQ
evaluate longterm outcomet as they measure aspects of
function and processing abilities that are related to
learning prohl.a. and school perfot'laar:ce,AYl:~'1S (1980) ..

3 f 3 ' J,.. $QJJDlIBH~:tt'2mi;tA SEtiaW lti1';tKiWIQH

~i$~. (Sca;t~l ... (~t:11 F liSO)

The SCSI'r is a battery of standardised tes~s to
identify neural systel\ dysf'Jnction in c"lildren' witp.

\<, j"'i~ 0'
l('arningdisorders. MOllt of thEl tests are intllnded not
only to help detet1lline a .chiltlls sensory inr..;.grative

d.velopment relative to the normativ • .:'lallpla,but also
to evaluate the nature of irregular develop~.nt or
tty.function. Ayr•• (1919)., states tltat .low learning
~nd po~r behaviour in children are often caused by
inadequate sensory integration within th. child".
brt; .n .. sensory inte\jration is the processing and
ol:gani.ation. ot .fin.ory input. for use.

standardis~d norma are available for children aged four

to nine yearsh Oystunction is defined in terms of
.yndro1\\f.1Iwhich conrtitut. lIleaninqful clusters of teat

scores that fall It standard deviation or 'l'!\orabelel';ag.

expectations.. To lnterpr.t the SCS't~, scc:'X'osat'.
\ .-/

considered individuftlly or they may be group.d tQ form
a picture of the ,:hild'a dysfunctional areaSh



The .$~.lbt••t. and t.1.ir grc>upings are aa follows:
(Fo.r d.tailed d••criptio.ns of each aubtellt, $8.

AppenJix II)

A ..VISUAL PERCEPTION -
These tast.s measure visual, apl\tlal and visu,l"'JI\o'tor
abilities ..

1) Space Vl.8ualizatie·n (SV)

2) Fi9Ure~GroUnd Perception (FG)
3) Po.sition in Space (PS)
4) Design Copy",l1g (DC)

a.. SOMATOSENSO~Y PERCEPTION -

Tb.se te.t. measure the chlld'sability ~bpareeiv.
sensory stimuli from the sl<lnt lI\uscleS and jolnta,
i"e. the senae of touch and lIov~ment.
1) Ki"'l••th••ia (KIN)
2) Manual Form PIIJcception eMFP)
3) Fir ger Identificatio.n (PI)
4) Gra?hesthaaia (GRA)

5) Loct:l1tation of Tactil. sti:rnuli(LTS)
6} Double Tactil~ sti.uli P.~c.ption (DTS)

Thea. ttu'ta lllea:;suromotor co.-o.rdination, motor

planning lnd balance.
1) Imitation Qf Posture. (IP)
2) Bilateral Motor Co...ordination (SHC)
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3) standingS.lance -
with .~~. closed (Sac); with ~y.a open (sao)

4) Motor Accuracy •
wit.h right hand (MAR);with lAft hand (MAl~)

D .. OTHER

These teats do not fall under any of the above
cat.gor ie. and tiler.fore QItand alone" They measure

thl' int~ration of the two side. of the body and th&

knowledge ct left and right.

1) Crossing the Midline of t:11,$ Body (Clo'..L)

Croasing Midline ...~'<Zr.o.a.ditems only (CMX)
2) Right-Left Discrimination (RW) 0

~"J t 2, Dl'li$.IQE'HJW%~ l'B§l' .QL~

.~oN·ODU) -CaiaD"1 lia2l

The followinq teat is a for."'copyinq t.a~ that was used
to all.&£. children's ••naor:htotor d.velopment. It
""equires the inte9ration of sensory input. and lIlotor

actions. The p:t:'blarypurpose ot th. WI was to help
prevent learning and l'~havioural problema through fiu!.\~·ly
screening ldantificatiQn" This t••t is based on

th(lori.. !\nd .videnc$ to support II. senaory:motor baai.
\~\

for: develop.ant of int611igane. and ac:hi.veltl.nt. High.r

1.'1,,1. Q:t thinking and behav!~~r require :lnt:Qgration

amongsenaory input. and motor t\ctioi1, (B'~ry 198~j.



The WII i. a pencil and papal' t.st. in which 24 gr.ct.ci
geometriG fora. have to be copied. Th. t.st w~.
d••i9'n~ctfor u•• with preschool and .arly 9:s§.del.vel

, 1/"- ;...1

children. Nor,ma are provided for ahildr~n ~ro. the age
of two yaars, 11 1Jl<;>nthato. 14 Y$ars, six lIlOnths,in th.
'"for.of age equivalents {or raw seorGS, percentile. and
3tandar~ .cores.

~ •3~;}., lLL:W:lI~ IBal: 01 i?a~QBQLIHG!il~:;ClC A,BIL.tI1B&l
(l~fAL - (It&t t HgCl.:tl).y, lSi". 12§.!U

The l'l'PAprovid.. a satapling of ••veral aspects of
co_unication", The individual test score. dalinaat.
ar••e of difficulty in auditory and viau,.l perc.ption
and languatJ. ability. Included here 8.r. the modalities

c.

throu9n which ••n•• i.pres.jon. are received and the
forma of expre.sion through which a response ia .ad ••

Ttl. I'.[IPAincorpot'at." the aueUtory-vocal and the

vimual-motor channels.

In analyaing b4haviour wI-.Jeh occur. in tt\e acquiaitlon
,,)

and US. of ldnquage, tn_ tTPA consider. thr •• main
C)

"

p:rOC';UII •• U\; :

a) The raceptiv. prcc ••• w ~1~ ~bility nQd••a,~ry t6
r.c09ni~e andlor und.rat.ana What h~•••n or h.~rd ..



b) Th. expre •• ive proce •• - tno•• skills necessary

.::,to expre •• id••• or to r.$tpond aith.r vocally or by

g•• t.ur.* 07:' JAOv•• ant.

e) An oryanizin<,J prOCelUJ - this involvas the

intarnal lltmipnlation of peruapt., concepts, and

lin<,Juistic syabola.

Two 1.'1.1. of org.nifSation are postulated:

(i) The representation4l 1ev.l - tbJ~iJ requires the
more co.plex m.diat!~ process ot utili~in9
sy1lbola which carry the tTleanin9cf 411 ...)hjeet..

(ii) The autoMtic lav ..t~" ... the ind'ivil;lual"s h.d:-its
\' of funotioning .t'c, 1... voluntary but hi~Jnly

organized and integrat.d" This level is ",:nvolv.u

in suoh activiti •• a$ visual and a~d.itot"lclo.~l'.,
speed 0: perception, ability to reprCx1uea. a
sequence seen or heard, synth•• ising i.al.tad
sounds into 8. wordt and utilising the r.d~ndanoi ••

\\

of .~p.:t'i.nce. II

The !TPA conai.ta of the tollow.ll'19 12 aubt••ts:
Ta~ RECEPTIVB PROC!SS:
1.) ~uditory a.caption {AR~'

2} Visual R.deption (\~)
THB ORGANISING PROCBSS:
1) Auditory Assoeiation (AA)
4) Viaual assoeiation (VA)
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TH& ~S8IVX 'PROCESS,
5) Verbal Expre.sion (VE)
6) Manual Expression (ME)

FUNCTIONS '1'ES'I'SDON THE AUTOMAT!C LEVEL:
7} Gra_at.ic Closure (GCr
8) Audit.ory closure {Supple.entary test)
9} Sound.Blending (Suppl.. entaey test.J.
10) Viaual ~lo.ur~ (Ve)

11) Auditory Sequential H.nory (AM)
\";12) Viaual Sequential Memory (VM)

A compo.its $core ia oalculated ....an ttvsrag_ score
for t~. above .ubte.t., (I'I'PAcoap.)_

Psycholin9Uiatic age nora. and sealed score norms for
the 12 I'1'PA$ubtesta are available in th. I'l'PAmanual
for Children ranging fro. two year., four .onth. to ten
year., thre. lltonthtJ.Co.posit. afifenorms are available
tor the ten basic subt••ta, i.e. excludinq Auditory
Closur. and SCiumiBlendinq. For thi. r.a~cm, th.se "two

v,

8upplsmentaey t~$t~,were 1'\0'1: l\dlliniE-t.•red In thi.
, .. ~

study" All. individu.l t••t seor •• were convarted to
standard $cora. for co.p~ri.on purpos••

(.1

35



Ii
\!
\\
Ii

The claa. t.ach.~ Of each child wa. interviewed by

telephona, after th.aaetUU\I;JIF 'ta a•• eribecLabove had
\)been c.td.iniateraa. As each school h~. a differ.nt

.y&t•• of recorcUnq It child"'. pE!trto:rmanc., th. teacher

wa. ..ked to evaluate each .~bject according to tho
following 9ratling:

1 ...GOOD
2 • ABOVE AVERAGE
3 - AVDAti1E
-4 - 8!LOW AVSRi\GB

5 - 'AlI.

A accra below thre., i •••a score cf four or five, was
considered to be dy.func~ional~

T~. t.uu-::her wa'h,audted to rate the following categories
'...~.~

of school pe~formanc. using the ~bov. scale:
- Math.

_'Enqliah
)\

- Atrlk ..ams
0.

... Wr$.ting

- Reading'

- Spelling
- Me.tn,,,".
,·.·<:bonccmtrat.ion

\.~

1.J
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A note was aad~ ...to whether tha child had had
previ.ous Occupational Therapy .orwas at ..sp&cial
scho.ol.

Th& original population a. selected by G.ood.an (1987),
consisted of 80 very low birthweiqht infantsl (~34
weeks and.<1700 9r41111). Thea. infants wtar. afullgn ..d to
neurologically N'orJil8.lor At-Risk qroups .onth. basi~ of
t.heNeurodavelop.ental ASSthUJllentScale.. Infants WerE"

fUrther divided into physiotherapy trQ&tment ~r n.on-
(J

trGla:ta@!\tsubgrQups, lAndthe effect Qf phy.iot:n.rapy
was a.s.GuIsed at on. year. It was found that in neith.r

N.ormal nor At-Risk groups did physi.otherapy traatment
alter the pattern .of development.

aetween January 1988 and December 1989, at th. 1\9'1Il of
s~x year. two months, 49 of the oriql.nal SO infant.
were re-a.se ••ed. As had been .observed at the one year
ass.a8mant, at six years there was aqain no differenQ&
betw.en the phyai.otlun:ItPY t:.r~atl)l.nt ar.d n.on...trea'Cl'I1ent

groups. Th.r.for~~ the subgroup. of treatment and non-

trftatm.nt ware combined to form or,ly t.hetwo major
"'C:::C::. groups of At-Risk and.Noraal. In..thflpre.ent stud.y, 40

of th. ori9'.i.nal so infanta wQl:'e{ followed up at betw.en
'1 and 9 ,Ytiuu:'s of Ag$.. 'l'heret w.tet 21 childrfln in the At-
Risk grc.upand 19 in the Nor••l group.

1\
'\1
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1} Th& telephone n~rw of th. 49 children who
ware located betw.en 1988 and 1989, was .ade
availahl. to the author. The aim. and details of the

'.'1study were explained to the parent., over the
telephone, and they were given the ahoie. as to
whether they ~ant.d to participate or not. The
parents were alao 9iven a latter of consent,
axplain:tng the st.udy in furt.her datail (Se. Appendix
III), whiCh they were required to sign. of the 49
children t.sted at.a Han ag& of six YGar., t.n
month." 40 were t.,;acedby the author for this
pre.ent stud.y" All 40 parents gave their consent.

2} Each child was as•••• ed by the author between
':

July 1990 and N¢v$xaber 1990t at aq.. ralnqinq froD!
'\

seven to nine. years,. Ttl. author did not know to

which group the childrttn belonqed (i....At-Riak or

Nor..d I, Or who bad bee''i.cdVinli OCcupation..l

Therapy since the t.rmlna~~on of Goodm.n'. (1981)
/1tr.at~l\.nt,or who was at ~a.r.lItuadlal $chool. Th.

as•••• ment. w.re adminiaterild at each child'. hom.,
tlO.1I not tt lnconven'Ance th.par.nt., or c"u••

~1 '.•

atr ••sto the 0011':1"1'0 .n.u.re that .ach child waa
auul ••• ed in a•• 1.11.r a .annar a$ po••dbl., an

adjuatabl. table and two chairs ot th. correct

height were providGd ..by the author.. The a......m.nt.

\,
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to'ok plao. in a quiet part of the hous., usual,ly th.
child;a bedroolilt to ensure opti.al coneent:t<etion.

ltnql.ish or Afrikaans in.tructions were us.d,
dependinq on the child's ho•• lan~ .>It.;lQ. The SCSlT is

published in Bnglian, but has been translated ini;o

Afrikaans and published by the South ~frican
Instit;t~t. of Senl'ory :tntegration.. The ITPA has been
translated directly into Afrikaans, CaQe Appendix
IV) • Adlaitu traticn of the a••••••Uint. took two
hours, and the child wa~ qiv.n a 15 minute break
~fter the fir.t hour.

3} AftE';<:the child wa. ~uus.Jlu••d and the test •
•eored, on F~~.! •• ion at the par~nt_, the school
t...cl'ulrs \:Jf t.heohildren were conta.cted by tell.phone
and th..ir .choal p.rforaane •• were discus.ed ..

4) One. th. tests were 8aor~,·the parents W$r.
i"·1.fol"'lltidof the result. by teal.phone. Howev.r t if
probleu wera noted and r.coDtmdations concerning
therapy ne.ded to be .ad., the author visited the

parents to qiva thea fa.d~ck.

~) All the t"sea,;'Wilr.scored according to their
indlvidult'J, .coring in.tructiChit. 'the raw accr ... for
all the t.sts were eonv~rtftd to standard scor.B (~
seor••), using tabl•• _djuat.a for .q•• A standard
d.viat~l'onof < -0.9 waa eonaider.a b4alow averag'a..

'\



The number of children in each grcup i.e. At-R,isk
aHd Normal, who obtained .~or.s below and above the
average were used for co~~rative purppsas.

6) Th. two groups i.ft .. Ac-RisK: ~;nd Hormal( wlare
fl ~
11comJ;ared in tet'lUCof thll incidence of learning

"

Iiproflleu occurinq in eac.h gt'cup, and th. types
of lea1.'..tng problua found in each group.

:' 'l'ha iucid.ucla of. l •.•rning problua:

Those children wh~ were attending special schools,
andior t,hose who had t.~en re-aeaivinq Occupational

\,

Therapy ~tter Goodman (1987) had terminated her
treatment, ware considered by tha a:uthor 'UI having
learning probl.... Tho •• children who were referred
to therapy by the author as a result of the
~UUUtsn.nts done in this .tudy w.r. also considerad
as h!1ving learning proble.. Children were r.terrctd
for therapy by the ~llthor on the basis of t.h. scor$.
and their performance at .chool.

'rhus, the child.n wera either given a aeore Of '·1"
or "2" for the above cat.qcri.s. A "141 indicated
ny •• ft and tl2tt indicated "No" i.... Y•• /l if ....'1.

chi~,d had attendCld a spilci.l $chool; YfI1s/l if the

child had received pr.vious treatment; and Yes/1 if
the author had r.comm~nd&d the child for therapy
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'l'o d.t.~in. the incidence of learning problel.'nS,the
) ;:.:;;:::;

Normal and At-Ria!l)~groups,were also compared in
tens of nWlber of subt ••ts scoring below aver.9ft,
and nWlilberof school perforunca it••• })aIOW'
av.raqe.

Type. of l~arnin9 probl... :
In an.ly.ing the reSUlt., the authvr also triGd to
identify .pecific dysfur-r;;:ionalareas to d.'C."ina
the type. of learning problem. pre.ent in the t.wo

I) Within the At.-Risk and NOrJlll,al~roup., Gocdlaan/~

(1987) aubqroups of treat'..m.ntand non.".treatluantwere
taken into oon.itillrationwhen lookinq at the results
of the a••e.smfint and analysing th.;':data of this

pre.ant study. Durin~ this anaiysis ot datal no
Significant difference was foun~ between tba four
qroupa.. Thllltr.fore, for this study, th. aubqroups of
treatment and non ....tr.at".nt w.rQ conmin.a to fttrll\

only the two major groups of At-Risk and Normal.
only th....two l'Iaj(ll'"9roup~"w.rs included in the

\\result.s of this atudy. -,
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Statistical anall'si. was carried out bV Doctor G.
Reinaeh at tbe Medical Researeb council, Southern
Transvaal branch.

a.cause of the a2Mll sa::apl.!liz., the Fisher
Exact, non....par_tric T.st or tn. l'~nn""Whitney,non-
parametric t••ts were used for tn. twa-way tabl.....when
co.p~rinq the Noraal and At-Ri.k group.. To look for
ani significance betveen ph~t.ioth.rapl'treated 'hla non-

treated subgroup. within thQ At-Risk and No~~l qroups,
lIultivariant afully.i. w". used to anal}~~.tn. data. Aa

no siqni:fieant differ.nee,was :found :o.tw••n the four
f}

group. mentioned above, two-way tabl •• ware u••d to
consioer only the t:aainetfect i"e. At-rdaJt and No:t'ul

qrou~ ••

1/> ....~.J

atatitltical var 1,.01.15can be located in Appendix V"
oiffartme •• were conaioered to bel significant at ..

prohlftbilS,ty level of,op < 0.05.



Cll~D. ";>

Th. incidence of l.arning preble.. in th~ N~rmal Qud
At-Risk group. was .xalli ned to detern,ine whether tilo••

preterit children diaqnolllQQas ~t-Rl.k ,lave lIor.

learning prahl.lul t..hanthose,diag:ar"sed as Noaal.

At the 'd.x year follq~,;~p ~u'n3.ssIUgt)t ca;....ri.d out by
":_;

GoodmarA (1981) t 49 of tn. original so • ..lbjec~.were
available '.;:orfUll .valuation. Of the children whn had

,-)

dropped out, •• veral had l\Qved t.o ..nother country.,

while others had :moYQdtroll the area with,outCleavil19 A
forWArding addreSB.. '!:he.. remaining in thQ,; s1.:udy wers
found to be abd.n\): to tho •• who had b.'ttl lost over the

years, in tar •• of ~OS and Griffiths ass.ssments a.c. on.
year, Socioeconomic SCQr••, and various elini~al
indicator. Of a.verity of di •• alle. W....n a.naly...l
according to original group., there was no aignJ.ficant

',,!

differenee betwe•.n returning' Normal and At-Ria!( i'1fanta

and the origi',lal salr.pl., in terms;Of birthw$itjht and

gostational aq~, on. yeyX' NDS and Griffiths scor •• ,
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(GOOOJIan1981).. In the pr •• ent study,' 40 of the above

49 subjects could ~ traced for .valuatolon .. Aft only
nine children w.re lost to follow-up, it was not
thought neve.aery to analy.~ the .ample accord in; to
Goodman'. oriqinal 9t'oUPt aa t!i7i'1 nad already bien don.

at -eh. :ltix year follow-ur, where no aoignificant
(-"interqr"up difference. were noted.

Tl'UiU'. t.wo group. ware co.pared in tens of the
incidence ollearninq probl .... occuring in each group,

ana th .. type. of l.earning proul_ tound in each group. ~

.?

The :following crittar1al to detar.in. It lear.nin9 prol.tl ••

ware analysed:
CA)'Whet.herthe chilubad bad pr.vious tr.atMnt

(i .... Occupational Therapy) and/or wh.th.t' th.·a:apy
bad be~n r.commended by the a~thor aa a re.ult of

r r

IIth~ aa•••• ment. eldl'ini.t.red in this study;
(8) Th.. nUllbaa:- of ..ubteata for each child .cering below

averag. ( <"'0.9 8j;andard, deviationt· ;

(Cl The nuJtber oe~,school p..rtot1lan~. it... tOt' each
child .cering o.lQW average (4 or 5).
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CA.} nanot11 ft.~ un UCommlU)3J)ftD~ -

If t.h. child h.d ather of the above, it wa.
conaidttrfldthat It.-trningpr~bleu ,wera prtlSUi&ntt
r~ardle •• of the .core. obtained on t.&ti~g. No

II

.i9ni~~cant difference ~a. .found bGtwe.n the
\'1:"'

No~al and A~-Ri.k groups in tar•• of learning
probl ••• {$~e Tabl. 11. Alt.hough ~ot
£tati.ti~ally .igniticant, thase r••ulta might
possibly be clinically 81qn.ificant, as 14 t)t the
2\ At·Riak child~enhad probl••• co.~ar.d to .~v.n
of the 19 llorllalchfldren.

TABLE I

LEARNING PROBLEKS VERSUS NO LJW!N.QfG Pl<OstEMS IN

THE ltt-RIS!C AND NORMAL GROUPS

(D) ~Ia OP $UI~IB~IncoaIHQ alLOwAVIRAG&-
CQmbined perc::eptual-notor, ••n.art....motor and
language .cor •• were ~onsider.d together. The
nuaber of subtfUlts fai.',ed, (i .... bwlow <: -Q.9
standard d.viations), fur .aen individual were
counted ..



o
(f

u
~. The avera;e nUllbo.tx:of failure. in the A;t...:QJ sIt

qX'oupwas c:ollPfllredwith tba aV8raqe l'l!:uabarot

failUr1;8 if' the )ioraal ,.roup, (... n of At-Ri.k
qroup .. 5.711 .. n of lfo:n&.ai g;r()up .. 15.ll) * Due

to tne ... 11 da:ta .et.., the Kann...wtdtney t nen-

pIlX'... tric teat va. uaed., and no stat! 8tio&1

ditterenca was found"betw.en the two qroupat

(p .. 0..8(93) .. a•• Appendix 1/'£."

(C) 01" ICl500lI .~ l~ lallLOW

l\~a -
The .aM stati.tical procadut"fI •• in (B) wIla used

-,

.iqnitioant d'itterence'llet.w6tm At-Ri*k aM Norui

qroups, there "'UUl parh"Pf' .. trend toward.

air;nltican'b., with the p ".lt1fl .. 0 ..0156 (tn. At...

Risk qroup tandi09 to have a greater nu~ber of

.o.~ool 1t_ bl10w llvllraq. (_an w 4.(0) than the

Normal group (:meanu; 2 li 13). S.. Appendix VI..
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;~l,/
tenul ot tYPSIIlot learninq probl••• present ..To.
identify specific dysfunction.l areas the aubt.st. we~.
dealt with in the following waya:
(i) subt.sts wore grouped into five categ~ri.s

according to the area of function they were
t_ultinq (••• App.ndix VII);

(it) Individual subt••ts were considered
.eparately. The nuwber of children scoring below
average, ( <"'0.9 standard deviat.ions), in each
individual t••t wetr. counted, and cOlllparfld

according to. At-Risk and Normal groupings.
(iii) Differ.nCIIi. in inclividuftlschool performance

acor ••• The number of children scorinq below
average « 3) on spedific tlch®l pctrfot1Ulnc.
it.... in the At-R~~ and Normal group ...

(i) ~UIMG UB C).'tMnRxa. OJ' D'!srwc.t'lOU

The 29 aunteat. ad.ini.tered were gruuped into the
five tunctional are•• of Visual perception, So.ato-
sensory Perception, Motor Perf'orllla.ncetail.taral
lnt.gr.tion ana Language. The t.wogroup. of NOrJ\al
.nd At-R~uk were compared in t$rma of'their
pertormanee in eaeh category.



No aiqnificant difforence wa. found bet.wlluint.h•• ~;

two g~oup. in any of the five cat.90ri •• of
funct.ion, (.u•• Tabl. II)"

TABLE II

DIFlERRNC!S IN SPECIFIC AREAS OF FUNC"£!ON'
fI~_~_~_~~__~ Ww_~~~~~~~~

na.a 01" .'.f.' KlUX (ll&:U.)
~101f •• an "

0.08 0.'3 >.'1 NS

)fORMAL (11:=1.)
•• ,,:u a4

VISUAL -0.01 0.71
PERCEPTION 0.15 0.69 >.'5 HI

LANGUAGB

SOMATO-
SENSORY

a:UATBRAL "'0.60 1.16 -()"sa 1.00 .> ..05 NSINTEGRATION

p

-0 ..08 o.ao ....0.18 0.,60 >.05 NS n

(ii) Dl'J'oucas lit I!m:tVIDUILSUBn.fS

For ~ach auot ••t ad~ini.t.red, the Normal and At-
Risk grQups ware co_par.d in term. of number of
children 8coring below .v.n"ag_ in each group. '1"'.
Flah.r Exact Test, 2-way tabl •• , was us.d.

In t.h~ .ajority Of the aUbt•• t., no ai9nifieanc.
was found" The two t~.t. delfM)n8trating
aiqnificanctl w.ra sao (St;.andingaal!mca with ay••
Open), P .. 0.001'; and BMC(Bilat6tral Motor

ordination), P • 0.0211.. For SBO, the At-Riak



qroup had .ignit iaantly lO~ler acoraai"than the
Nonaal group. In aHe, however, the Normal group

had siqniticantly lower scar.. than the At-Riak
group, (a•• 'rabl. III). OUeto the l~rg. nUIthGr
of aubtaata adMinister.dt th... scor.. ..y have
ba.n co-incidence, and do not n~ce ••arily
indicat. a ditt.ranca between the two groups ..
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SV * $ (3S.1%)_~~M~~_~~~_~__~~_~__~~_~_~
FG * 3 (14 ..3t)~-~--~~-~--~--~-~-~~-~-.~.
PS * :) (1-4 ..3%)

00*

WI

]!(;IN *
Kif!? *

GRA *
s 'a3.S%)....._- ........ _. ....._-'"'''''''''''(.\-
\) (00.0%)

Xl? * .", :2 ( 9.5%)
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9 (4.a.9'>SBO *
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CML 7 (33.3%)

BMC 4 (19.,0'>-~---.--.--~-~--~:2 ( 9 ..51)RLl)

:1TPA (COli......-...._-- ------------~----

o (31.6t)........ "': ............. - ...............
(10.5%)

>.05 NS
>.05 NS

2 (10..5') >.05 NS
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>..05 NS

>..05 NS

>.05 :KS

<..05 $

>.05 NS

>.05 ns
>.05 NS.....,__ ....._
>.05 NS
>.05 NS

~.05 NS
>.05 NS

4 (19.0%) . 3 (15.8') >.OS NS
----;-"(-;:;;i---*.I. --2-(I~:;;i-";:;;-;;
~"~~ __ .~_~~~ __ ~~~ ~ __ ~ __ R~_~~~~ ~~~~~~~

3 (It.311 1 (5.3t) >.05 NS-~~~---~~~--~-~~~~~.~~-~--~~~~~~~~~~~
.3 (14'·"311 1 (5 ..at) >.05 NS

VR*
VA *

1 (5. ~')
_·tiiIoil ........ .: ..........

(31.6%)
.3 (15.8\).....................---- .....
1 (5.3t)

1 (5.3\).....w-* ...
o (00.0\)
2 (10.5%)

.....---~-......-..........
13 (68 ..4%).

8 (42.k~)-_ ..........__ ..._---
10 (52..6\)

5 (:26.3\).. _fiIiIiII.,._. __ · _
1 (5.3%)



va .:3 (14.3') '7 (36,,8t> >..05}fS--w----M-IM--------.-~ .__"__8 -------

~~ ..: .._I-- W:-!!!.::!~-~-.....-:-!~~.:;!~-..~.:~:~~~::~: -!_~_~_!~::!~~ :_!:::!!~_w~_~:_~~
The 'if in<U~t.s ~ubt•• ts where the At-Ri.•k group scored
lower than th. No\mMl qro'lp.

~~.~~~__I~_~_~_!!!:~~~---.·I.-~~-!:::.:!~--
vc * '7 (33.3%> 6 (31 ..61')...- _.............. _ '"""' _ -_ ..- _ -...

>.05 !fS

>.05 NS
AR*

.:

I:
i'
II
If
i/
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~. f.w t.sts found to .how significant differenc ••
"At"'lU.•k and lforilal;;:~~r6Uplltor Hch individual test,

';:;:::~.aybe due to the .mall ,untpl. n\1ll'1bQr,and the
'"'\.!

diffaren:e betw.en groups <::anonly bQ i.proved by

incr.asing the .ample number. In general, the At-Risk
group had consiatently lower scor.. than the Normal
group (as indicated by * in Table III). This uy i.ply
that although thertalill no statistical .iqnificanc.,
th.r. Jlaay be a clinical difforence ..

(iii} nx:r.l'~. :.nr I.oIttDUAL saaooL PlIlU'ORlUU!la.a
l()()Rlll

The numb.:!: of childran acorinCJ b.low average for
each school pcarformance itd i..e,. Math.,
Engliah, Afrikaans" Writ.ing, Reading, Spelling,
Neatn.as and Concentration were counted and
comparild in the Normal and At ....Ri.k groups. The
Fi.her Ex.at Teat was used. Statistical
aign:l..ficancewaa only found in the Mathlll
variable. Howevar t the At ...ai.k group allOW

con.iatently more subject. below averaqe than th.
Nonal group. Thi. appear. to be clinically
aiqnificant, an4 it larger numbers had be.n
availabl., atati.tical significam::. l1layhave been
aCIlieved .. (a•• Table IV).
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TABLB IV

NUMBD ANn PERCmrfAGB OF CHIU.)R!N $OO:RING BELOW AV:tmAG~:

IN SCHOOL PnFORl!ANCB ITRMS

MATHS 8 (38.1%) 0.021 S1 (5..3t)

5 (23.8%> 2 (10..5%) '> ..05 NS
............ ~8._ .... " ... _..... .. ........... lIM

1 (5.3%) >..05 NS
r~~--"~-~-~~-~~~~~~~~~~~~-~
WltiTJ:NC 6 "'(;:8 ..6%)

1 (33.~') 4 (21.1t) >..05 MS___~~_~~~__~I~ w~_.~_~~~~~~-~~
6 (28.6') 5 (26.3%) >,05 HS_...__.............._--..._..,...1-.......---...................--- ........--COMC~-

TIOH

"In .ost Qt th~ reSUlt., very little significance was
found. Although there ia an indication t.owa \$

clinical significance in so•• of the results I ~h.only
<Jl.Jtatistical.ignifieanc. wau found in the .u1:>t••t. cf

standing Balance with !y•• open (sao), ailtltat111Motor
Co-ordination (SMe) and Math... For SSO and Hath., the
At·Riak group had poorer scor.. than the Nor.al group.
How.ver, :01:' SMC, the Nor.al yroup haa poorer aeor••
than th. At;·-Ri.kgroup.
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There is • trend towards .i9~itic~mc. in school

perfonaance when considering' the. n~r of saor.. bEllow
~v.ra9. pflr child (p ..0..(56). 'lbis indicate. that. the
At.-Risk group tand to have It gre.ter nUlll.J:>lllrof lIahool
it••• below ~v.r~.:r. than the No:rm.al group. 'Howllver, it

must be noted, that a lavel of p < 0.05 ia probably

significant veraus al.l1oat certainly significant at p <

0.01.
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At the one ~.ar ass••sment, and again at six years
there was no differ.nee batw ••n the physiotharapy
treatment ant( (lon-treatment group. of preterit childr.n,
Lft. tho •• chl1d~.11' whoWfira 9'ivflm physiotherapy by

GoodJlan (l9S?} in th.ir firat Y.2tr of lit,., did not do
better on ~l.NOB or.Griffith. t••t at one and six
year., than tho.a children who war. 'hot given
physiotherapy. The•• two subgroup. ware thus combin$d
to yield only the two maj~t group., At-Risk ~nd Normal.

In this pr••ant s-t;udy,again no differ.nc •• w¢.r. found
in the treatment and non~tr ••tm.nt subgroups a.

\\evaluated by the tool. u••d in this the.!•• 'rhus, the
differenc.. 'n At...Ri.k antiNom.l group. were analy.ed
and will be discus.ad her••



At·the Cd. year ••••• o.nt, and again at six year.
thf~re wa. no difterenee between tn. pbysioth.t 'flY

treata..nt and n1ln...treatment qroup. of praterlt children"

i.e. thos. children who ware given hysiotherapy by

Good,un (1981) i¥ltheir :first year of lit., (tid not

Petter on th. NOSor Grl,..fiths te.t at on. {.j,~ 'd:x:-~.'. .,.... . . -. '.,'.

/":f

year.1' than th.o... Oliildr,ul"who W$rlinot given
-, -,

physiotherapy. 'rh••• two su.bgroupa ~et'. thus combined
to yield only the two _jor 9't"outl.1 At ....R.1.k &n<.lNO~l.

In this prl\•• nt study, ag«in no ditt.rences w.rta found
in th~, 1:r••t••nt amd. non...tres:t.ent subgroup.a ••f) . . '. .:

"evaluetltd by the toqfG U•• d in this th •• !•• Thus,C)h.
Cliff.rane.. in At-RiIJX llnd Noral grouJ){JW$r. analy.1td

and will De di.cu •• ad here.





()

The )?rl:luJusntstudy 1 a ••• ,u;e(l 40 of the original so
subjects, at"seven to~ nine yeat'i\of age ..Learning
problem. and ,school p9rformance wer. assessed and
compared in the At-Risk and NQrmal~group.. considering

') U

the lack of statistical significance of the raaults, n,o
ditter$nce was found betw ••n the two groups. 'l'his
suggests tnat with increasing age, the children
aa~.as&d aa At·Risk, catch up to thome asses.ed aa
Norma 1. On. mU$t take into account" howevar I that the
number of subj.eta in thi. study wa. vary SJ!l€l:ll,with
21 chilc1rlln in the At-Risk group, and 19 children in
the Normal group.

In this atudy there do t how~v.r I appear to be

differenc •• between the At-Risk and Normal groups
which, although not .tati.tically .il~nificant,
apPQar clinict.lly significant. Mo:ra,ot the children in
the At-Risk group have had previouf: treatment or were
reco:tnmended for treablent, (66.7~ of the At··Risk group
versus 36~S'of the Noraal q~oup). ~he At-Risk grQup
also app.ared to be poorer in school performance than
the Ncrltal group, (pa-O.O!S6l. If,th. clinical

.,
differences arfl taken into account, it do •• appear as
if the NDS during the first year of life i. predict.ive
of later dev.lo~.nti;tl outcolUe~ Thi. finding should be
taken into consideration when coun.alling parent.,
.ith.r by reas.urance that the prognosis i. probably
qood for future d.velop.~nt if the ~arly NOS is gaud,



or to a.phallli.. the need for careful monitoring and
follow-up if the N1)S is P<)?r..

Differing from:\tha present study, Ro.s et a.1. (1986)1

in a follow-up of 7~ premature infants, f.ound that
abnormal, naurodevelop:aumtal itellS in the fit'at y.a.....of
life preoicted poorer davelopmental outcome at one and
thr •• years ofc ·age" ~,\ ••rly Qxaminaidons corr.ctly
ela.sifi.it 80% of the children aa to the cOll\posit. .:)

Haddara-Algra\ etal (1988), who c~rried aut a study on
133 neurologically deviant infants, 205 with mild
abnol.malitislland 230 no~l newborns, found that
definite neonatal neurological abnormalities
contributed to cognitive and bahaviour.l difficulti ••
at nine years of age. ~o determine the child's

:1

p.rfonatmce, r&adinq., f'prflllin9and aritM.tic ware
~ ~

aSUI&tilSilad, and sehool achieve:ment was contaid$rlld.to be

unaatiatactory if the child attended a .chaol for
l.arning disorders or was not ~n the appropriate grad.
tor aq.. It was thus concluded in this study, that

;j

l\$uroloqlcal td:morlllaloitil's at birth appears to btl lin
indicator of a risk for learning and behavioural
probloma ..



Tn. above stud i.. d.•• onstrat. tn.at.o J'lIJ.urolO9'ical
al?normaliti....arly on in life, predict poorer
dev.lopmental outCOMe. Both studies u~$d l~~. aample
nuelll"'.. In 'this pre•• nt stUdy, if the sa.ple n~r

had l)•• ~l larger I there lItay have b•• rt a siqnitieant
differ.nee betw&en the At-l\~.k and Normal groups.

In trying to idQntify type$ of learninq probl!lu, by

dividin9 teata into functional catGgori•• and dealing

with individual lIubte.t:$, no si~nific:ant difference was

1'hisfound betweenthe At-Risk and NOl~al groups.
a"SU9gest. thataltbouqh the At-Risk qroup tend to have y

tVmore problO$ at school, and 1\\oretherapy" no .pacifiC::
learning problus could b. found. This _y sU<Jg6n"t

,~_;.

that other f~otora COlaQ into pl~y# for elCampl.t sooial,
emotion.l, fallilyand environm.ntal fElators..It also
m..y .u~ge.t that the;,te.ts u.;Jd in this study were not.

of a type that could pick ~p factors Which ~ay
,influence school pllrtomane., .nt.bEll:than percaptual,~~ ..

f. '.\san.ory, .otor and ianquage problems.

A larger .ample number llfIayhave ahClwn a gr&a.t.r
differ ...nr.:e">et:waen the tWQ groups" Unfortunately i .a" in

~ost longitUdinal SOUdiQs. many children w.ra lo.~ to
follow-up. Aspacts of tbes. result. are diGcusaad
furth.r in the following sub-.action... \\
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PREVIOUS "TREA~ AND RECO~DED TREATMENT

Taking ~r.viou. treatment and reco~ended ttaatmant as
indicators of learning problemlt, it was found that
theiil? Was no s!gnificant difference between the At-R!i.sk

Il'and ~~r~!~ group$. Howevar, as 66,1\ of the At-Risk
group and only 36+~% of the Normal grQup had had
previous treatment ~r were raco:aut\andedfor treatment,
there ~io.s appear to be a 01in1o.,,1differel"c$ Jl&re.!f , '
This S~g.ststhat tha At"'Riakgroup has a qr:~at.r

,', '''''-e:_~chance of ~~iring therapy_
'~

.:)
'\

Looltinq at the l1umberof subtests per child fJcorimJ
~ 0, be.low,l:lvera9., no significant difference.was found

'~~ \l

between the At.-Riskand Normal groups.. Thus" neither
gr:oup had a qr.arter incl.denc& of learning prob19m$ as
aSluassutd by thQ teatu administ.l!red t-n this sttldy.

Looking at the numbe~ ot achool partormance results per
child.that were below avar.age, the p...value only just

lltis••d significanc., (0.056). This lltay be clinically
si9nificant, suggesting that. the At...~isk child:r"anhave
,~:mor8school subjects falling PEllowavarat:JGthan the
Normal qroup of childr.n.

"'-\
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!(
~iCATEGORIES OF LEARNING PROBLEMS

Whan grouping the sul:n..csh:, into r:ats<;mri9. of

.~.

p&rcfIlptual, sensory, mot1)- ttll Feral integration and

languagE!: abilities" no signifit..< 'it difference wa,' found

betw",en the At-Risk and. Nonaal (Jroups. Th;arefore, no

differ,.noe in specific types of lQ~rninq problems, as

dQ.crib~d by these'- cat.~ories I was foun¢!: between th~

two groups.

INDIVIDUAL SUBTESTS
When looki,ng ~t indj.vidual subt.Gsts, only two tests

showed a signiiicant difference,. betw$en" the At-Risk and
\}

Normal groups. tt'he At-Risk had p·Qor$r StanC4:nq BalancfIl

with Eyes Op$n, and the Normal grogp had poorer
.:;
.......::'

Bilateral Motor ·co"'ordinat.ion.. Ali $0 litany aubt$lSts were

dona, tl)..se seores cOlld have been co-inoidenc., .nd do

not, really indiCltte a a$ tfer$nc(i\,between the two
-,

9roups. In general,. the At-~i$k group has lOWEU: a.core.
", CJ

than the Normal group, <{in 23 of tha 31 Quilt.lltlS) ..

A.lthou9h thQ majority arlil not 'statiatically

aiqnifieant, ."if the n~b6ra in the $.1l\llple wara

incraaaad, theae ditf.r.nc.s ..;~~y b. mora .ubaltl\nti&l.
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'1

Look:iiig at individual items testing school p$rforl,.ance,
~. ... . . .. .. ,0

statistical $ignificancQ was only found in nniatbstt I c

with 38;,1% of elle At-Risk (jr<\'upand on~ 5 ..3% of tlua

Not"llalgroup scoring below averag$i' However, the At-
Risk group had con$ist~ptly mora school perfQxmanc$
it~~. below averag$ than the Normal groupt which
appears to be clinically significant.

These results are $i~ila.r tio thasQ of Nickel et al ..
(1982), in their stu(iy of a group of a5 pretsnt\
~il(irtm() with pl.t'thw$ights of 1000 {1 or les$.. '!'hey

''':::-~

D

found that at a mean age of lO~6 years, even thou9Jl the
avaraq$ FUll Scallil IQ was 90.b (which is in th. low'"
average ra'!l.ge), tile Qduca:~)ional experience ·of' th~se.

children was quit. worrying: 64~ had been referr~ tor
spacial educAtion s.rvic.st and only 2S\ were
functioning at or above grade level in school.
Aritmttatic Z'Qasoning, mathqat'ical achievqQnt, and
raadin9 co:mprehen$ion were specific weaknesses. l,I'in.

oand 9r08$ motor aldl18 ware impaired. Perc&ptual
$kills were impaired to a ~Elaul.r dQ9r ••• Lloyd. (1984) I

compa.r.d.very low b;l.rthweiqht childr$n t.o their normal
birthwQ'J.9ht sd.blings. The two groups eXhib..:ted only
mod.st. dlfferenc&s on. .tQ teata t but t.h.re "vier.

,")

.uPllt~ntial difter.ncaa on tileir performance in schoo.h

D



s.s
In contrast' to the :major differences in

NaurodevelQPllent ASSQ.l&smentScores and. Griff iths
Oevelopmental Quotients, (which is a measure of

intelligence)~ between At~Riskand Normal gr~upsat cn~.. ~ . ~

year, at thQ six Y$ar a$:isesslttentinfants were similar
in all Griffiths teat areas other than on the locomotor

sub..;'scale, (see Appendix IX). This suggests that, in
Goochnan'$ study (19t1), Q'Ven;though lliore children from

the At-Risk group wer~(irecouended for therapy by

Qoodman, (.es Appendix VIII) ~\few cfifferance~·:\in test

scorell war~ fr.rand as " result of tbe Griffiths

assessment.

'l'his is similar to the \]results of the present st,}.1dy..
J- ./

Few difterences w$re fOl.mdin test ~cores between the

\\ two groups, but the I':C-!Uskhad more l.earning problElms

as identified by previous therapy and reCOUlltHiUldEild

t:herapy J and appeared to have poorer school P'!:rfOrlttC!V1C::l

soor$.••

Thfl vari~blfu~!f listed belOWmay l,:llflu.noe the
,. I.; A.

d$.velopmental outoor.U!i)of a chi16 to a lEUilSQ:r or g;reater

extent, and therefore, hav$ to l:te t..ak(ln into aooount
I)

when oonaid&ring the result. of thi. atudy.



SOC!O-$qQNOMIC STATUS
The sooio-economic statu. of the fa~ily has been

f ~
n -;.dQscr~bed by many authors as being a very important

factor influencing th. developmental outoome of
.,£)

infants, {Drillian et a1. 198,~( Klein at al .. 1985(

Kitohen et al. 1980,Dunn 19861 Nta'ligan at al~ 1976,
o

Hunt et (,1. 1988, Ross at a1. 1982t Peder,~ollat a1.

:988, Lindahl at a1. 1988).

This suggests tha.t t:hQre are strong influences (')f the
enviroMQnt on futur~ development. Largo at al..
(1!.i86)I stat,es that tha enVirQlUne:utal influences such
a$ socioeconomiC' status and the natut'e,.of the

'\car~9iver-infant interaotion haVQ been judged by many

authors topla.y.a more important :&;!ole in cognitive- and
language d.evEllopl\lentthan biological factors.

At the six year assQs$mentl Goodman {19B?) found that
socio~eoonomio status was related to outcome in both
groups, and wasl!rQ$ponsihle for' l~% of tho
c'Oev«tlopmental Quotien'J;va.riancQ in the At-Risk infants C

and 27% of the varia~o$ in the normal 9rouP.
\~

i;~\
d 0

NUMBEROF R~DMISSIQNS TO"liOSPITAL
Goodman (19~7), found that in the original 80 infants,
there were lIignificl!mt ..differia71c•• between Normal and

, ;\ \) " i. . ,', C)

At-Risk infants fer n\llnb4itrof, readmissions to hQ$plt~'l

during the fir$t yeal;' 0'£ lif,. Goodman (198]>. not~d



Ii
:,! I;

that t.be highe't"t'eadmissiod\rat.e for At-Risk infants
e-_' c it

. \:could' not be explained .in t~)rms of a larger ntlll1berof
l' ,-,__

o 0' Ij ,,~' -
infal'lts with b:t'onchOpUll\\onl.~\ydysplaaia or complicated o

'\inti"aventricular hael\\orrha9ti~Rathert it appe.ared that
'1 ' 1

;i u

At-Risk infa?~.s may haya be~,:t SOciallY. and ac~nQmicallY

more depende,nt on the hospitt\l for health care.

Hospitalisation may influ~nce mother-child interaction.
\~\Cohen and Beckwith ,(1979) t found that. the quality of
'\. "caregiver-infant interaction at one and eight months
was the beat. predictor of two year intelliCjence. Also,

() the emotiona~/ status of the child could have been
II

~: '//influEUlcad ;:;1 rePQated hospitalisation. These fact.ors
may have contributad to ~he poorer school performance

ij

of the At-Risk group -eompared to the. Normal group.
e:

BEHAVIOUR .M,tO EMO',CIONAL STATUS OF *.rHE C~lILD

These aspects were not considered in this study, but
(,', (,should be men~loned here, as they are important in the

procQ~s of learninCj. Also, it was felt by the author
that some of the children as.uillIS.d I although achieving

\1

good results on the ass~asmQnt$, showed .motional
"inunaturity. This subjective observation waa confirmed
by four telephone calls received from worried parents
$UbSuiiqUQnt to the aS8ha.U.lments. The four parent. felt

that their qhildl:Em were hot coping at school due to-~./,

lack of confidence and emotional problems. Three of
these four children ware from the At~Risk group and one
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was from the Normal grodp. None of these childrGn had
n

)jpoor enou~h t~st results to warrant referral for
treatment. aehaviour, as dS$cribad by s~ott and spiker
(1989), can influence how infants explore their
enviro"l.lltents,partic.ipate in learning opportunities,
\, t)

~J .a~d int~ra~t with their par6nts. Hadders~Al9ra at al.
u

.<

(198B) found that distractability and Clumsiness were
both related to neurOlogical findings. Thus,
behavioural or emotional aspects may a~so influence a
child's ~bil1ty to perform at school. u

Taeuscn and Yogman (1981), found in their review of the
literature, that advorse sooial and biologioal
.conditions place children at.risk for learning
disabilities, and behaviou:tal problemsl especially by
sch,~....l ag•• They concluded that medical complications
and social disadvantage place pr~term infants at dQuble
jeopardy tor dllvQlopingibtdlaviour probleltls,in
particl\lar.

TEACH!NG MEtHODS ANt) PREVIOUS THERAPY

All the children in this study .'/(/ire attending different
schools at thE!!.time of a~IU!u'5sment. Orillbm.t a1..
(1'9S0), pointed out that comparisons of school
performance of low birthwQi9ht ehildrQn may be aff~~t~r:;d

J .

by the likelihood of there being much variety i~
teaChing methods because. of the large n.umbQr Of schools
they were attending_ Aa the author had contact with
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several different teachQrs. te!tcher subjectivity could
also effect result.. As this research is part of a
longterm follow-up, these children have had contact
with the protessional. in tbQ '!lulclicalfield, and they
have bean recoltlltuit.ndad for thlifrapywhen it was thought
to be appropriate. Thus, although 'this fact was taken
into accc~nt. wh$n looking' at incidence of learning

Gprobl$Ns, previous therapy could haVQ bean one of the
i/
IIreason. why no dif~~rQn~~ ~~~lQarnin9 problems were1/--found b4tween the At~Rlak and Normal 9roups. This

shOUld possibly have been analyse~ further to determine
the efft!ct therapy woUld have had on the
t$st result ••

(i

[I

Neurological. abnornu!tliti •• in the first year of liff.l!l,
Ii
1):::,:

as iuusess&d by Goodltlan(1987) using- th~
Neurodevsloplilumtal Aaaesi$ll\tlmt Scal. (NOS) I was
pradictive of the Oevelopmantal Quotient on the
Griffiths Test a.t onEilyear. ThUS, the poorar
developmental outcome of At-Itt:. infants on both the
NOS and the Gr1ffiths Test at ona year appeared to
validate the scorinq system. Langterm fallow-up was
reeolnl\ended by Goodman (1987) in order to test the NOS
scoring sytstllmon later de'1:&l.opmentaloutcome.
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At the Edx Y0'1r follow-up, 49 of' the original 80

infants were assessed. Similar m.ean Develop.ental
Quoti(lmts were found for At-:Ri'$k..andNormal infant$,

using the Gr5.ffitha test, but th~, loot-motor score of
At-Risk infants was significantly below that of th~

Normal infants. C.rQb~~l Palsy ¢ccurred in six of 24

At-Risk VQrsu~ lera of 25 Normal infants. Remedial
therapy w~s recommendQd in 17 ~f 24 At-Risk infants
versus six of 25 Normals. Th.se results contirmad th~t
the NDS predicts a risk for Ce:cabral Palsy and soft
neurological problelUs.

,.

in this study, no significant difference wall found i.
"the int:oidEmcQof learning problems ·between the A:t-RilSk

and Normal groups, as ~Qasured by the number Qf
(I -

childre\fiwho hafrt~1'l:l:\~pIevious therapy "and/or who were
II

recommemded therapy, or who had poor school performance
u

and poor tast results. There wa~, howavert a trend
towards 5i9ni£'icancll in school Y;>$rtormance. This

$U99Qsta that the At·Ri.k group of children appear to
cio pOQt'&r at sebocl than the Not'nlal group. Al.ot more

\,

(if the At-Risk gr,,:)up appear t.o:;have had praviou$
treatment and more children tro~ this group were
J:tIlcouendad tor treatment. by ~.:haauthor.

lft longitudinal .tud $ there are many fact·ot'$ that can
influence later davelopmental outcomEl. A mo~·Ei1.complete

um1eratandll'l9 of early learning and davelopm.nt in
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:j

pret.rm infanta nt11St take into account. the co.plelt and

inteqrated natl're of lnforJnat.lon-proeea,ing

capabIlities, behaviour style charac.tuia'!:ics, and the

sooial-environmental eon.text ...cAs dilllot:uiiU3edpreviously $

tp.a lK>O;\o....oono.io sta1;u.t nUllber of hospital

readmissioml, behc.viour and .motional status of the

,ohild, difference in tllaohing lIethocb, and pr6wious

,t.h.rapy, could aU. influence d.veloplll:.nta~, outcOlle ..

(/

eoncluoiont in \""3rll'tS of learninq problems. and school
i

II ~rfo:t:lu.no., there was no siqnificant difference
o

~·Iltw.en the At"'Idsk ana Nonal qroups of chIldrsn in
.\

this study. Thi3 sU99-st. ~at the NDS i. not .;""......t l
p,rMictiv(Al ot th~v.l_opm.ntal Ol;ttoome.. TnerQ is, i\towaV'l1ttI "<r-:

tome <iiffare1'loe b4ttWStanthe two 9.rqu:"s; Which may be

oo£lnloallY signIficant. More ohilaren froll the At-RiSk"
group had had previ~u. therapy and/or were r.c~.nd.d
(or trea:tmQnt by the author 1 and these children had

po¢rer Ilchool performanc. than the Normal group. 'l'tll.tfl,

tho.. children diagno •• d as At-Risk on the NO~ in their
:\ ,,', ,_ ' ,,' r __ "\

first Y'lar of lif. -should be ol\l:efully folloW.d"'up-J c

until school going age. Th±. sU9ge.t. that the NOS i.
Ci

pr.dictive of which ch:l.ldren n.ed o011tinued Ilonitorinq

and which children QO not.

!)



This tltu4y confined it••lf to tb5 a•••""..nt of
l••rninq probl... and school perforlNlnc.. The At-Ri.k

and Noraal group. diff.red in school performance, but
not in tba incidenoe of le:arning problaIU!I. Th,refore,
it t. felt that other factors such as bohaviour and
ootional statu. of the child D..{ ,playa part in s~lool
performance. In futUre, .or... phasis should b~ placed
on behavioural a~d botional aspacts, including
oonfidence and emotional maturity.



(/

The 12 it... ua6Jdin the !iDS are:
1) The Horo R.fl.x
all) The Plaeinq P.action (of'th. foot)
ab) Tile Par.abut. Reaction
3) The AsYlUtatrieal Tonie Nack Reflex

(.\ ---_-
4), Rye Contact and FollowIng

5) MMdControl (head laq, pull t.o sit)

6) o.valoPlMl1t ot HaM lunotion (fi!lt~n91 hancts to ,

~idlln., reaoh, tran.far)

i) R~tracti~n ~f neck and should.rs
a} Pron. Position Ta.t (maintnini07 head oontrol,

weigbt b$ar in9 on ~u:lI$)
--

9} Sit po.it;lqn Test~

ao) supina Rolling

11) Lags - Weight o-arinq and walkin9

12) susp_naion - Hori~ontal and Oblique

\)
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APPmIDIX II

lI'ULL DESCRIPTION OF 'rESTS USED FOR THIS S'.fOll!i

i)Ayres,. 1980 ..0

A. VISUAL PlmCEP'J.'ION:

1) 'Sp.C. Vi.nallsatica.
'l'tds teat is intendtKl to require perception of \

stimuli COJllposadlargely of spatial el$ll.nts

including,. ip t.h. morQ advanced' itus, mantal

~anipulation of apaoe.

2) !'i~ ....GrO'W'ldlIero.tptioJt.
To {assist in t~, d.t.rminat.li')n of d~tiaits in visual

p.rc.uapt~on which require ... l ....etion of a foreground

figure from a rival MokqJ.ound.

3) POBitiel'! in "paQ••

To measure the perception of the sam. torm in

different ori$ntations.

4) n•• i9U COpyinq.
To m.aUJur. a cC'lJ.1I.binationof ",iaua1 perceptioJ1 I;)f a

g:eollmtric dtiUidqr- and the capacity of the brain to

diract th. hand in dUPlicating that. d&siqn. Thus it
is a vis.ual-mo'tol.' t••t tapping several neural

sy.t••s.
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B. SOMA'rOSBNSOR¥PERCEPTION:

1) £in.~~••i".
To nt.asure the capacity to peroeive joint ;'Hf\ition

and movement.

2) Mnulll "o~ 1)'I£0.pt1on.
< ,\

statQoqnoai •• Th. chila identifi ••• hapefl by f••lin9
them

Thi. t••t i. baaed on etas.ieal ._thad. ot t••ting
c- .:.,"

hahind a $e~.en.
3) "inq~ X~antification.

Tha identification of finq.rs touched by the
.x~u:dn.r, to test the $EU\Se 0\.1 touch.

4: ) G:raplu,stllettia ..

This test is a children's version of the clinically
w.ll-knowtl prOC$durQ of drawing figures. In this
ea.se s1.mplQdesigna are drawmon th.. baok of the

hand,. and ~. child :r~p.at$ thlt drawing.
5} Localisation of ('e,raot:l.l.Staul!.

~n ~hi. t.st the child i. &xP.otad to place a finger
on a spot O~ his or her hand or arm previQusly
touoh.d by the .xam~ner.

I,'::

6) noublA '.otil. $tilluU. ,L)eroep'tion.

This tfllSstis baaed on clinical prooedurea of long

usaqet i.$. applyint;;two tactil& stimul ...
$imultan.ously to either or both the hand and ehs.k.

12



C.. MOTOR PlmlORM\NCB:

1) x.itation ot postu •••

This t••t require. the child to a$$u.. a aeri.. of
c:

\\

posi.tion$ or post.ura. demonstrated by the examiner,
a process that requires motor planning oX'
prt!gr;._in9 a skilled or non-habitual lIotor act.

2) :Sil.tEal K.,t.or co....or(U.nation ..
Pertot'lling th..t~.ks of tht. t.llt require. anltoothly

executed mQvgant. and an interaction between both
upper .xtr.miti4iU!~. Both motor plann,inq and
integratibn of fUnction of th. two .'ide." of the body

are involved.
3) Sta:n4~ngBaluc ...

The ability of tn. child to balance wnJ.l. standing
on onG
foot with ey•• opan and with .ye. clos.d, is
~.asurad by this te.t.

-4) liotor. lIcO}U'ac:y..

Th!$ t••t employs a motor r.spop.. in conn.etion
wi~h 3 visual stimulus, .mphasizinq the ~otor
aspect. It ia de.ign.d to mf'a8Ure with :tin.
discrimination the accuracy of the vi$ually directed
hand us. of a pen.

D. OTHER:

1) oro.sing the Midline of Dody.
The ability of the child to point to the ipldlateral

or cOhtralatftral .Y.or .ar.
2} rd..ght"'X.•ft nisc:t:!uination.
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dl.criminate right tro. l&tt on aelf and on the
, .:';:'

THE RlCBPTIV~ PROCESS:
1) Audit.ory R.caption

This 1. essentially a vocabulary test, and ••asures
th$ child.'fI&ability to derl.ve Maninl trom v$rbally

.~

presented material.
~) V1.ual Recept.ion

The ability of the child to gain meaning tront

visual aymbola_

3) ».uditoey "aocd,ation

This teat ta.ps the ~hild'. ability to ralat"
cOntuipta prtiuaented orally. The organising process
ot aanipulatin9 lin9Ui~tic symbola in a meaningful
~ay i. t.sted by v$rbal analogies of increasing
difficulty.

4) Vi.ual A.sooiation

The organiaing process in this chan~.l ia tapped by
a picture association teat with which to assess the
child'. ability to relate concepts pre.ent.d
visually ..

14



THE EXPRlSSlVE P~!i>S'

5} 'Yu~l 1XP::r ••• ion

This t••t 'lftpathe cbildls ability to .~p:t;.s.
ooncept. vocally. The child i. required to describe

.,(\

given object ••
Manual BXpru.ion

\\
Thi. te.t taps the child'. ability, to express idea$

6)

lMlnually.. Thi. abl1it.~'t1s assessed by a qQt!rtural
.~nipulation test.

FUNCTIONS TiBTB'D ON TUB AUTOMATIC LEVEL:
\.)

7) Gra.JlllatioClo.ur.

'rhia tasts the child'a abil:J.ty to make JUl. of thi'
redundanci.u$ or oral language in acquiring
autol\\atic habits of handling syntax and qrl!UMlatic

inflections"
a) Au4itory C40aure (Supplementary test)

'1.rnis.UIU".$2&S the child/a ~bility to fill ill
1\\i•• 1n9 parts, which Were deleted in l!luditoi:'Y
pre••ntation ~nd to produce a co~plete word.

9) souna Bleneling !Supploantary te.t)
The child :must aynth.siaa parts of a word spokan"
separately at half ....econd intarva.ls.. Thus he haa
to synthtlsi&Q the separate parts of the word and
produce an integrated whole ..
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,- 0This. involves fi~r ....grounCS perception And requiras
COIapl&tiQl,1,of co_on objects, picture. of whicn are

:) pre.entad ...as incomp'l.te.
• t)'~

11) l'.'U4itory cS8qU.ntial M.aoey
\) "

\\

This t••t ••••••••the child's ability c:to r.prod~ce
troll llalllOry .fiqu.',:'-"'QU of diqitlll increasing in

r.,' ~ >,1:\'::-7; ~~,

length ,trom two'lJ,,'ei9ht digit ••

12) Vioual $(~-.nti.l --orr
This requires the l:'epro<iuction of s6que110e8 of

norun~nin5rfUl 'fiqul:'as frOllt lllUory ..
-...(

o
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A~PlSNO!X III
t~J!:1'{'O' CONSENT

"'-"

oear Parent and ChilCl, 0 (I ()

Much reSleareh hall b.en, done concerning the difficulties
1!xperieno&d by some. ohildren born prematurely. You havealready been involVed in opesuch study by Professor GoOdllan, shortly after yourchild was born" ProfQ!lsorG~n's study was toQvaluat$ the effeotiveness of PhY$5.otherapy on thedevelopmental outcoma of pretol;l't\ infants.'
I am an Occupational Therapist, and I am il"volve(i In astudy to dete:rntine what.tuar childrel'fi'born prell1~t;prely l'experience learning difficulties and school ralc..ted
problems. l'his study is a ()follow...up" to Prof'·essorGoodman'll research the.sl.s..

!)
),

I ,would like to do a full occu~t,ional Thel"&py 0assessment 01'1 your 'Child.. This WOUld take approximat.ly
2 hours to administe~ t and ~lill take place in ~';)uf' ownhom. to prevent any l.nconv$nienca to yow:selve$. I will,
al.o be looking- at.,schoql p$rrOrllance'f and would .therefore also like your permi"'.ion to contat.lt yourchild's teaoher to ~et ~ list ot .grades for eachsubject. c

If learning difficult.i(;lUi arC!!found as a :t-.slilt of the
aSS6UJl!UtU.l'lts, I will spend time will you, qiving
a full rsport-baok and making rQconun~ndati,ons if'necessary • ~).
ParticipatIon is voluntary an~uno-one Will btl penali.2:e:din any way if they do not participate andyou may wi~ldraw from the study at any time.
Confideni!iality is aS$u'C'4ld., " c>

If you ar. happy to participate in thia study outlined
above, plGas$ sign the: r.ltlVant portion b$low ..

Yours sincerely,

Kate Bailey {Tal: ~f55"'2541)OCCUPATIONAL THERAPISTUniveraity of the Wltwatsrsrand
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I aqr•• to partieiphte in th•. study outlined above.
PAREN'.r:
Ham, " •• ' ._ " ,..,Siqnatt,'re' •• « ,. ~, ~'* • ,. ., .,CHILO: '
Mall "....•• If .. !It ., .Signa:ture '\* • '" ", • ,. "" '"
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APPENDIX !V

AFRIKAANS TRANSLATIONS FOR TaE ITPA

OUD!TIEWE ONTVANGS:
DEMO I(a) Kan seuntjies spesl?
(b) Kan ataele speel?
(0) Kan stoele eet?
1. Kan honde .at?
2. 1<an honde vlieg?
3. Kan home vlieg?4. Kan haba$ drink?5. Kan babas huil?
6. Kan fiets8 eet?
7.. Kan rokke sing?
8. K21n kinders klim?
9.. }\,art ka.tte btaf?

10. Ran bye staek?
DEMO II
(a) K21n vliegtuie vlieg:?(b) Ran parde hulleself skeer?11. Kan mense trou?12. Kan pi.sanga bel?13. Ran miere kriosl?14. Kan arende verf?
15. Karl stene dryf?
16. Ran byl. kap?17~ Ran horlosies ga21p?
18..Kan stomp$. brand?
19. Ran sypaad'jiQ$ sprinkal?20. 1\an pikkewyne waggsl?
21. 1\an speldekusslngs juig?22. Kan worsies frons?
23. Kan blo~e bot?
24. Kan valekerms vonkel?
25. Ran verkenners aden?
26. Ran hansworse tuimel?27. Ran beuels vermom?
28. Kan skoorstene ontspan?
29. Ran towenaars vermaak?30. Ran barometers gelukwens?
31. Ran tandartsa boor?32. Kan mikroskope vergt'oot?
33. Ran Z~bras graws?34. Kan bruide droom?
35. Ran skoonheidsmiddals feesvier?
36. l(an blare fladder?
37. Kan Katel$ koordineer?
38. Ran skrynwerkers knieJ?
39. Kan $lfiukse galop?
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40. Kan m~teorite hots?41. :Ran wQordebOekca CilnSkryf?
42. i\an muishonde brei?43. Kan plofstowwe ontbrand?
44. Ran r.ptiele verva.ardig?
45. Kan snoeperye versadiq?
46. Ran duiwe koer?47. R~n doeltref.fende ko~pa$s$ op 'n dwaalsPQor

bring?48. Ran vlerklos$ voels swewe?49. Kan trekvoels deurkruis?50. Ran ntom musikante vokali$eer?

OUOITIEWE ASSOSIASIE:
DEMO I

(a)
(b)
1.

In Pappa is groot; 'n babs. is (kl&in).
in Saba is klein; 'n pappa is (groot).
'n l<atjie sa nmiaautf;, 'n hQnojia sa (woef,enige blafgelu!d}. ))

2. 'n.Voel vlieg in die lu~; tn vis swam in die
(water I sGe, dam). " ,

3. Brood is Olt te eat. .,( is om toe (drink).
4. ltook qaan 0Pi reen ~t;;~ l~f' •5. Bk sit op In stoQl; ek "taap op 'n (bed,

divan). '
6. 'n Rooi 1iq se stop;, in gt'(}en1ig se (ry, "gaan) ..
7..Jan is 'n s&untjie; Marie is In dogta:t'tjiet

ltHiis.ie) •8. Ek Q~t uit 'nbord; &k drink ui't 'n (beker,
gla., koppif:1).9 ..are is om mee ta hoor; Olt is om mee te (sien,kYk).Ek bou met blokki$.l .k teken mat (kryt,potlood, verf).10.

DEMO IIGras is groen; suiker is (wit).11. In die dag is ons wakkeri in diQ nag ($laap
ons) "12. 'n HaA.s is vinniq; 'n skilpad is (stadiq) .•13. Ek any ll1tlt 'n saag; .1<: slaan met ' n (halner) ..14. Aan my hande het ek vinqQrs; aan my vosta het
&k (ton&).'5. Watt. is .<191 klippe is (hard) •

...''6. 'n Seun hard loop ; 'n ou man (loop I beweeqstadig).
17. 'n Blokkie is vi.rk~nti9i In Pal is (rond).
18. 'n Ontp1offing is hard; 'n fluist&rinq is

(sag) •
19. 'n Man kan 'n Koning w.e., :n vro;Jl kan In(koniqin) we.s.
20 .. Serget i. ho\)ql vallei. is (1aa9, di&p)"21. 'n Ui is v~t; 'n potlood is (dun, maer).
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22 •.
23.
24 •
2S~
26.
21.
28.
29.
30.
3t.

)'2 32.
33.
34.
35.
35.
31.
38..
39.
4(;.
41.
42~

c:

pistoolsakke net pistole; ko.verte bet
(briew.) .. ('-"Kotfie is bitter; suiker iG<~.oet).'n TraM bet gevangenis; 'n hospitaal h..t
(siek •• , pasiente).i.ter is $'joJa.ar;ver& i. (li9) ..'n By het In kQr'f~ 'n man hat In (huis).Boma het bas; .eh•• bet (vel).
Oie parle'llet!t$gebou bet wandelqange; 'n .dorp
het (strate) ..Skryftafel.J hat laain; langbrceka het (sakke) ..'n Mas hat 'nstert) 'n train het In
(kondukteirswa). ,
'n Hens s. nek kry I n kt:.~a9}. IU lUEmssalliridellyfkry 'n (beJ'''''', i:;go:r:dE':l..$aintuur) ..
'frooteldiere is ltak; J.EH1Ufl is (wild) <)

'n H4lt.er bet millimeters; In .i~uut het
(a.kond.a) • 0'n Brier het "n seel; 'n passasier het 'n
(kaartjie, pas).. Ii
'n Vinqer kry 'n ring; '~ arm kry 'n (armband).'n OSQaan is diepi 'n daXftaultjie,.i8 (vlak) ..
Ys is solied; watllr if\ (vloe:,baar).
Bom. het sap; diere het (bl.oed)."
~1?librood:ii.s het br,ood; boeke hert
nluitQbla:abtj
'ii Hand hot h!\re; 'n vi~ h.t (akubbe)"
Bui •• het b.l:'gi:tektej OOUIi het ($kryvuarsI
outQurs) .. (/Jar. hett .iliaoene; qelling. het (kwarte).

Gl....~Ttl<ALE SLUtTING:Sebruik (1) ~ir demo, deme vir {1}.Dumo is dan: aier ia 'n hond. Heir is twa. (honda).1. Bier is 'n bed ..liier ~ twe& (beddens).
2..Bierdi. kat is onder die ~-to.l. Waar is h.ierdie

kat? Sy is (op ~ie stoal). ,
!.. Elk... kind h.t '11 hal .. Oit itl Hare in di\.l. i.

(bj'ne). c,4. Hierdi. hond blat 9raa9. Hle't!'ia hy~be8iq (omte blat). '
5. Hier is fn rok. aier is twee (rokk&).
6. Bier is die aauntjie beaig Oll die hek onp tc

maak-. Hier bet hy .die hek .'j(laar (co~eltta'k~ ..
"I. Ollar is .elk in di ..91 .... 'Bier i. nou I ri.'qlaa

(.elk) ..s. Hie:rdi. fiats behoort aan Jan. wi• .Ie fieta"is
dit? oit is (Jan ./n).

9. Die .eun skryf ieta. nit is wat hy (q&skryf
het). .. ~

10.. Oit i. die man sa huis. en dit .,i5waar ~] ~:::~lr.~
Hier 9aan hy wark to.,'hier 9aan hy (nuiato6')..

11. Hier is t1it..and, en hier i. dit o9gen~ ..BJ! \{
9aan aoggena werk 'fimwann.al: kom hy hUla[ito.?
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(saana.t in die aand)...12 ..Hi.reUs llan is bea.ig Olt t. vert ..By is 'n
(v.rwei::').13. Die ••untji. gaan al die koeki •• opaat. Nouhet hy al die ko.ki... (oJX1ec·· .t) ,.14. Hy wou noq 'n koekie gehad het, maar claar wasn!. (l¥le.rnie).15. Hierdie perd is ni. groot n1.e. Hierdie pltritis
groot. Hierdi. pard is n99. (9rotar).!6. En hierd!. pard is aie heel (groot.te).

l? Hier is 'n ~an* Hier i. twee (mans).
aa. Die man is ooi':,ig om 'n txlol'l tEl plant.. Hier isdie boom {~eplant).
19. Dit i. aeep en clit is ($eep).20. Hi.rdi. kind het baie blak~i.s. Die kind h~tnog (m••r).
214 En hieX'di. kind h~ die (meeste) 22. Hier is 'n
vaet. Bier is twee (voete).
23.. Bier is 'n lam ..Riel" is 'n klolUp (l~!U'Qlners).
24. Hierdi. koekie lyk nie so 90~d nie en hierd!e

koekie .Iyk goed. Hierdie koelde lyk neg (be-tar).
25. En hi€ardie koelci.• J.yk die l'Uiu,al (baste).26. Dle man hang ilie pr'iimtOPt HiQr is die prent

(ow·nan;).
27" Die diet steel dill krale. By st1!uialdie 9rootkral& en dia kl.in (kralet.jies).
28. Hier is 'n vrou. Bier i$ twe& (vrou~ns)~29. Dle a.un hat twe. piesang •• Hy ;$e een wag en

hy hOu .en vir (ho,).30. Bier is 'n blaar. Hier is twee (blare).31. liier is 'n kind. Riel" is drie (Y;nders).32. Hier is 'n muis ..aier i. twe. tml..lsfl}~
33. Hierdi. kinders net almal qeval. Hulle het

almal bloukoll.; hy hat'n bleukol op hom en 81' het'n bloU~91 op (ha~r).

OUOITIEWE SLUITING,
Ij

DEMO:ba".l (batt.l)
1. vliat(tuil
sordskyn "",
J. lemoel 'j)
tal.toon II
!'i. wa.,a.d'..~en6. lalu\tiQ
7. driewie/
8. Iing.rrvlcl
91 oli/ant10. qrondboont.jie/ottQr
11. laethal
12..ko/i.kan13.. ajtl/la(i]
14 .. sl'laadjio

\;

- '1:1iegtuig2.. sQnsky 1-
- laml,enre) 4. te1e/oc:,n-
- wasmalljien...tamat.iQ
....dri."11.1
... fingerrul111
- olitant- batter....voatbal
- kofti",kan...sjokolade
- sYpaadjie

(_)
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15..luff.l
16•• %r/ar
11. lo.nte/inkal
18. ke/ja.
19" /i ....r/an '_
20. laat/.,oeT1
21. I.r./e&s/ ••k.~l
t"lfi9ra,
23. lil./ter
24;. on/boor.a8M.i
25,. ak.oo/boe/-
26. ho/pitaa.127 ..ka/out.r/ie
28. ape/lUI!
30. /ik/aejien

....bufrel....liItOtorkar

....gt'o ..ntow!:nkctl

... ka••u::ja.

....vil"uanoan- waat"'r ....oel"...kers:ti;:l:;;oge!ok:enk22"- telegra1l- filut.r- onqanooraaaaaneid
- .kool.~e...hoapitaal

i) _ kabout.rtji&
...papegaai
...tiku~jt~n

o

({
,j
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APPENOIX V
MEANS AND STANDARD DSVIATlOHS OF ALL RAW SCORES

S~cialSch~ol
-Previous

'.rr4U\ tJlflllnt

At-tdsk
Normal

At-RiskHor."tal

1.162
1.895

1.416
1. ..632,,>,

0 ..436
0..315
0..512
0.496

For the ahov. varia}:)l".a scor. of I'll"or "2" was
givan. 1 - ¥GS the ~hild dd•• attend a special schDul,or has had p:.vious tr.a~.nt, or has been repo~end~dfor tr.aeMnt. 2 ..No.the child has not rac.ived any of 'the ahov...
The variabl •• below wer. scorad using Z...scor •• t wh.r.$cor •• btalow ...0.9 war. conaidQ;rC!KtbelOW avarag8, andtho•• above "'0..9 conaia.rad avaraga or
.).')OV$ 4vera9$.

Spacevisualisation
,_,!F!CJ'Ur.
" Ground

rPoa;tion in
ISpa~.

n•• 19nCopy,
IVisual Motor

I.

Int.gl:'"tion

•.Kin~ulth.tSi~

At-RiskNormal
At"'lU.k
NO't'ltlal

At ....Ri.kNor.al
At"'Rittk [)}~o:t'llal
At"'lUsk.Nor.al
At.-lUak
No:nlal

Manual Form A:t"'RifikP.rc 'aptian NClraal

F:tng-ar I! At-'Rilll<:IJ:d.ntiticat.ion~1 MOI'IUIl.

"'0.419
"'0.300
0.305
0..274
0..162
().33~
0.010
~.116

o-0.0~1
0..300

-0.024
O.~32
O.14Q
0..2_~1

"'0.633
0..032

1.056
1..026
1.141
1-074
0 ..966 '
0.~23
1.1),1
1..016
0.$41
0 ..923

1..149
0..$17
1.014
0.'851.
1..365
0,,'906

i)
II



lGraPh.8th.sia At-RiskHolJ'lt.l\l
Localisation of At-RiskTactil. Sti.uli Morsal
Double At-RiskTactile Btill'll! Normal.
IMitation ~( ~ At~~i.k

! Postur.. NOn..~l~'.-..".::::::::::;;;::.¥ .......

Standin9 At-Risk~al.nce Opan Norwal
standineJ A+,;"'l'Ur:k
!&lnnJ. Clo~!~ ~D~l:::.:", .r> ..H

/".r ---""vf '~::
Motot I.cCUt!'f " ';~);:
Riqut b.~ i' r:"'" ~i" \';,

'"\ <:» '\.,,,.'" /Motot ~~~"Ut·,~.. ,) Ae,;,~1.ik

I~.~t hftuf'A. -, NQrJ!~'
, i{

era•• in; t.htMidline A4:"'IU.k
1\9:nul

cro•• ing, tn. At"~illJltMi4line 'C'.. ·l.'Jed H~~ ..l
eilat.ral Motor At-RiskCo-urdination Nor..l
Ri<Jht - lAftDifferent'!. At"'RiakNon. I
ITPA At-RiskCo.po.it. Score Nor..!
viaualRec:(;ption
Visual
A•• ocd.ation

Visual
M•• ory
VisualClosure

At-RiskNorul
At-RiskNot'1.Mll
At-Risk
Not'lMl
At ....Ri.):.
NOt"l\lal

At-Risk
No~l

Audltorltaeception

:.,\

-0.433 0..'62
-O.~47 1.16'
o.300 1.492
0.368 1.605
0.324 o.126o.195 0..409
0..400 0.982
0..231 0.118

-0..771 1..454
0..163 0.$47

"'0..133 1..205
0.216 1.133

-~..048 0.831,-1. '11 1..tt3::

"'1.."f7 0..663
-1,,~.)6 0.954

....u.710 1..435
-0.153 1 ..355
"'0..100 1.55it
"'0.921 1.185
....0.400 0.831
-o •• at. 0.937
o.a.2!f 0.876

...0..211 ',.195
"'0.076 0..101
"'0. 184 0.594
"'0..029 1.251
-0.231 1.153
-0..386 0..963
-0.105 1..063
0.451 1..629

...0. .. 432 0..643

-0.519 0.833
"'0.537 0.909
-G.343 1.203
-0.416 G.iOO

}\
J
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Cloflur. MQrlIal 0.268 1 ..138,__ ~. __ w w__~ .~_. ~ ~ _

IAuditory•Asaoei ..tion
A\1d1tory
MUlOry'

V.rbalExpre •• ion
Manual.l'hcpr.aaion
Grauatie

At-RiakNonaal
At"'Riak
NOl:"ll.al

At-l'Us~
Normal if"

At-RiakNorul
At-lUsk

....0..210
0..079
0,143
0 ..OJ2

--0..233
-0.379
0.185

-0.095

1.4711
1.292

1..295
0.999
0,,_694
0:804
1.011
0.119
1.443

Aa d•• cribed in the atudy _thad, th. following achool
liU;~pj.ct. w.r. flcored according to III 8cal. trO'llit1 to 5.
"1~ - Good; -2- - Above AVQra9~; ~3· -AVQrage; M4" - a.low Average; MS- • Fail.

Afrikaanll

Writing

Concantraticn

At ....Ri.k
Nor.:ul

At-Rbllt
Nemat

At-niskNorl\al
A1:""Ri"Not"lUol
At-RiskNor_1
At"'Ri.kNonal
At-RiskNormal
At ....Ri.kNonul

3.000
2.526
2.al0
2.632
2..762
2.526
2..S~7
2.211
2.6G7
2,,263

2.95a'
2..421
3,,048
2.137
2.857
2.737

1.000
0.697
0..928
0,831
0.1189
0.841
0..910
0 ..8155
1.017
0..806
0..913
O.1S9
0.805
0.933
1.062
0.991

'\



o

NUMBZR 0).1' Srn.cM AVlmAGE SUBTllST SCOnES, PER CHILD, IN

'l'HE NORMAL AND AT....iUSK GROtJPS
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~B.GQiX I -.~XRUAL~mJ:2N'" Space Visualisation
...Figure Ground
~ Position in Spae.
- Design Copy

- Visual Motor Integration
=---

~3iQ;gI t:t -. SQIl~QflUSOBXl:EcmJ;QH

- .Kina.thuie.
<";1

- Manual Fotm Perception
- Finger Identification
- Graphestheaia
- Localisation Of Taot3le Stimuli
...Doubl. Tactil$ stimuli

Wi®lU t;tJ:.·" MimE PRJt~li
...:tmitation of Posture •
...$tBndinq Balanc. with ~ye$ Clo.ed
- standing Balance with Iy•• open

- MottJr Aceuracy with Ri9ht Hand
- Motor Accuracy with Left Hand



f;iWlmQiX;ty ... ~;tWWL tU~tlmt
- Crossing the BOdy Midline
...Crossing the Body Midlin., CrO$sGd Ito!! only
- Bilm:tl8ral Motor Co-ordination

The ITPA was us&d as .'test of language as the test
". C

items are predominantly language }.latedt but it must H

be f\Otett that. .OU of th. te itams arQ visual
perceptual tes~s.
-ITPA composite aoore
- vi..ual Rlacepti<m
- Visual Aatlk~iation

II...Visual Memory
- Visual closure
- Auditory Recept.ion
, ~ ,Auditory Aa~ooiation
....Auditory Maory
- Verbal Expression
- Manual Expr.B~don

,,,,\. ,~;o
• Grammatic Clo$uj~

:'~, ...~'. "
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APPBNllIX VIII

SIX YEARS, AS DETERMINED BY GOODMAN (1~S7~

Sr.HOOL R!AOINBSS;
Language 7 3
Motor 1 oSoeio~amotional 1 0

BlARING PROBLEMS () 1
REMlWIAL ~~Y 4 2betw.Qn1 & 6 yr.
ruoomlAL 'r'HltRAl?Y 17 (;
nECOMM.tmDlID at 6, yraSf!lQssm4mt

D



o

~--~--------~--.----------~-~----.-----~ --.---NORMAL AT-RISK ? ...
(n ... S) tn .. 24j i'Vkl.U!.

GtUP'FI'fHS MmrrAL 1
OlWBLQ~mr.r SCAliS •.
o ~ .
O$v.lo~~nt Quotient 101 + 8 105 + l~, t NS*
Sub-.oa~AS: U I
LooOll\O,t.or 117 + '1 10;1 + 21 <..\:.I ....Parsonal/aooial 109 + 14 11~ + 17 NS
Hu:d.nq/sp •• ch 115 + 12 116 + '5 .,HS
Bye/hand 106 + 9 101 + 161 NS*_:~::~~~:~ ~ :::_~:~_u_:~:_~_::_._~~~I

R.8Ults~r •••&d .$..a~ + SO* .. had bean IJiqnificantJ.Ydiffar"''''1tat 1 yor.
,~'J
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