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Effectiveness of Developmental 
Intervention in the First Five 

Years of Life 

Forrest C. Be11 11etl , MD,* and Michael) . G11ral11ick. PhDt 

Does early intervention really work? Despite all of the developme ntal 
mome ntum and progress of the las t 20 years, this important question mus t 
still he acknowll'dgc d and add ressed today by advocates and p rovide rs of 
developmental interve ntion services in t he early years of life. T he question 
is imperative for various reasons: scientific and professional credibility, 
economic cost e ffcctivt'ness, and policy-making prioritization. 

During the last two decades , health proll-ssionals who provide primary 
care for children have heen increasingly e ncouraged lo carcfi1 lly and 
periodically monitor the developmental progress of all infants. toddle rs, 
and young childre n in ordC'r to assure the earliest possible identification of 
delayed or devian t development. The principal rationale for this early 
detection recomme ndation is to he ab le to institute timely developme ntal 
interventions for such children. S imultaneously. a progressive increase has 
occurred in the various inte rventions ancl speci fic the rapies available to 
developme ntally delayed or al-risk childre n. T hese include such approaches 
as infant stimulation programs, developme ntal preschools, physical and 
occupational therapies, speech and language therapies, and a myriad of 
more cont roversial inte rventions. Developme nts like the Education for All 
llandicapped Children Act of 1975 (PL 94-142) and its subseque nt HJ86 
amendmen ts (PL 99-457) couplt-d with the organization of numerous pare nt 
advocacy groups (e.g.. Down Syndrome Congress, National Society for 
Childre n and Adults with Autism , Association for He lardecl Citizens. Parents 
of Prematu re i nfants) have helped lo increase the sophistication and 
expectations of many parents in te rms of anticipated developmental services. 

Nevertheless. a substantial clilfcrcncc in e nthusiasm for carlv devel­
opmental in te rvention s till freque ntly exists be tween pediatrici~ms and 
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olh<'r heallh can· providl'rs 011 lh(' one hand and ll'ad1('rs. tlwrapisls . and 
parl'nls on llH· other. lkeaust' of pl'ITl'iw•cl IH'galiH· phys ician allilndt ·s. 
parents of developme ntally disahlt'd or at-risk d1ildre11 oftl'n m nw to \'it'\\' 
a teacher or therapist, rather than their phys ician, as lhl'i r priniary so11rt·t· 
of support and management rccmnmcnclations. 111 liid. thl' physician in 
some cases may he pnccivcd as an aclnal ohstade lo ohlaining appropriah· 
developme ntal services. Thus, ii is prudent for health eare professionals to 
earcfull v consiclt'r these attitudinal differences, critic.:all v examine the cur­
rent s t;;te of the arl of early developme ntal inlcrvcnlio;1s, and, hope fullv . 
arrive al sonw rational conclus ions abonl overall dli.:cliveness in tl;t• 
prevention or amelioration of clevelupmcnlal d isability and dysfunction. 

Because developmental interventions in the firs! 5 years of life e ncom­
pass a most heterogeneous g roup of inclidch1al strategies applied to dive rst· 
populations with quite diffe re nt goals and ohjeclives. it is neeessary lo he 
as speci fi c as possible when evaluating e flleacy. In this review we separately 
analyze three difli.:re nt types of earl y developmental intervention : ( I) 
preventive interventions for infants and d1ildn·n al increased environme ntal 
risk; (2) preventive in te rventions for infants and childre n al inc-rc•ased 
biomcdieal risk: ancl (3) ameliorative inte rventions for infants and d1ildrl'n 
with es lahlishecl dcvclopmcntal de lays and clisahililics. In this way tlw 
reader is a hie to conside r the sped fie me rits and cviclcnc·p of elfoetivencss 
of t•ad1 or the major inte rvention types. 

OEVELOPMENTALINTERVENTIONSFORINFANTSAND 
ClllLDREN AT INCHEASEO ENVIRONMENTAL HISK 

Early inl<Tvc·n tion for l'hi ldre n at increased risk of developme ntal delay 
and cvcntnal school failure because of adversl' socioe nvironme ntal condi­
tions (e.g .. poverty, teenage pregnancy, potential abuse, or neglect) is hcsl 
typified hy thC' I lead Start concept that began in the mid-HJ60s as part of 
Pres ide nt Lyndon Johnson 's C real Soci!'ly initiative. This program was a 
massive alte111pl lo prevent developmental decline by offering preschool 
C'clncation lo disadvantaged children orlow socioeconomic status. In addition 
lo these I IC'ad S tar! programs for :J- to 6-ycar-old childre n. a nn111her of 
more inlenSl' and costly long-te rm research projcds (c. g.. M ilwaukcc. 
Carol ina, Ypsilanti . Syracuse, Yale) have rigorously investigated the cllt·ds 
of very C'a rly and comprehensive intervention (hirth to (i years o r age) Oil 

e nvironnH'nlallv vulnerable infants and ehildren . In fact , there arc far more 
atTn1111dal<'cl d ;;la concl·rning this type of dcvelopmcnlal intervention than 
ex isl for lhl' o tlu"r two major types combined. 12 

Whal has lie<•n learned from these e ndeavors? Over the las t two 
decades we have witness<·d a striking evolution in thought almul the 
ultimate C'lli.•d iveness of this type of preventive inlt'rvenlion . The original 
concept undt·rlying I lead Start was that a relatively brie r interven tion in 
the early forn1alive years c1111ld inoculate childre n against the ravages of 
their t'11Vironnu•nls. Edward Zigle r of Yale University. ll cad Start 's firs t 
director, recall s: "In the HlfiOs we bdieved l'arly childhood was a magit· 
period during which minimal in te rvention e fforts would have maximal. 
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i11d1·lihll · dl(Tls 0 11 tilt' 1·hild." 11 :\fln ll11 · ~11lwri11l! l!JfiH rt'pnrl rn1 I lc ·ad 
Slarl h~ · lilt' \\ '1•s ti11gho11s1· Ll'aniii1 1.! C:orp11rati1111 . li1r 111a11y ~ · 1 ·ar~ llwn· ""'~ 
11111d1 llt'~si 111 is111 lil·t·a11w i11itial li1 1low-11p ~ t11dit '' imlil·all·d that 1 ·arl~· l\l 
,.:aius h~ · d1ilcln•u in pn·~dwol program~ cli.,~ipalt'd Ii~ · tilt' tintt' llwy n ·;u·IH'cl 
third grade .-,, 

In nTenl yt•ars a llt11l'h 11wn· hopl'f11I a llitml1· has 1•11u·rgt'cl as c:an·fid . 
long- term studies han • rt•vcal1·d pc rsis ll'nl funl'lional dli.·l'ls dl'spitt• lht· 
alll'nualion of initial IQ i11c:n:asrs. Thl' result s from l I separate programs 
(the Consortium for Longitudinal S tudies) Wt'rt' c:rilic:all y s11mmariz1•cl hy 
Lazar and Darlington in thei r HJ7H report " Lasting Ellcc:ls J\lh-r Pre­
school. ":i.; The overwhelming majority of' ehildrt'n in these preschool pro­
,.:rams we re low-int'omc hlaek ch ildren . This tonscusus report drmouslraled 
that early education programs for disadvaulag1•d c:hildre n appare ntly had 
lasting, so-t'allcd "sleeper" e ffects that aehir vcd statis tical significance in 
the li11lowi'ng areas: rl.'lt'ntiuu i11 grade (grade failure). assignment to special 
education , achievement lcsl scores. and altitudes and values. When com­
pared lo controls (some randomized and some matclwd samples). program 
children we re less likdy lo have hce11 he ld hack a grade or lo ht· in spt·t·ial 
classes hy midd le c hildlmml, were more likely lo have h igher mallw matics 
ad1ievcmcnl scores in the early grades with a suggestive tre nd also toward 
higher reading scores, and were more likely to giw ad1ieveme 11l-rl'lalt'd 
reasons for hc ing proud of' llll'msd ves. One program . the Ypsilanti Perry 
Preschool Project. followed 111a11 y d1ikln·11 lo H> years of' a).(t' and reporlt•d 
sud1 e ncouraging 011tt·omcs as a11 inl'rt'asl'd lik1· lihood of' high school 
v;rad11atio11 as opposed lo d ropping oul of' school. a11 iucrt'asecl likt' li hood of 
lwinv; employed, a rcducl'd iudclt·nt·c of l'\'l'r having hcl'll illTl'S ln l. and a 
red uced i11cidc11ce of lct•11aged prl'gnauc~· · 17 

Several key program variahles appear lo particularly i11flttt•11t·e the 
long-te rm c ffeclivcness of dcvclopmcnlal inle rvenlions for infants and 
childre n a t inereasl'd e nviroumc ulal risk. :;.; Thl' preponderance of evidence 
seems lo suggest that the inll•nsily of programs (defined hy amo1111l and 
breadth of contact with child ren or families) is likely lo have a direct and 
positive re la tionship o n the dcwee of inle lleclual and ot her clevclopnwntal 
or be haviora l hencfll derived hy c hilclrl'n parlicipaling in such p rograms. 
Programs that hcgin intl'rvent ious early in Iii(· (i.e .. hirlh lo 3 yl'ars of age). 
rnulim1c compre lwnsive inlervenlions lo and even lhron v;h l'll' 111e11lary 
sd10ol entry, and provide famil y sttpporl st•1v it'l'S and pare nt education 
appear lo he more dfl'clive than those programs lwginning after age 3 and 
nol involving pare nts . The greal<·s l ahilily lo prt•vt•nl or slow the d l'di111•s 
from average pe rformancl' that lypil~· disadvaulag1•d pop11lalious is st·1·n in 
lhuse experimen tal projects (t'-g .. Carolina J\ lll'ccd arian, ~I ilwaukl'<') llial 
were ahll' to provide much mmT comprehensive in lcrvt•nlions ovt•r a 11111eh 
longl'r period of lime than the avcragl' I ll'•.tcl Slarl program. Additiouall~· . 
lhl' personal ahi litil's . allil11des. and stability of lhl' prov;ram lcadH'rs Sl'cm 
lo pred ict inte rventio n l'fl t•clivl'll l'SS 111on• than the employed prl'school 
cd11calio11 modd (e.g .. ~lonlessori . l'iagl' lian . Dista r, traditional nursery 
school). This is nol to imply that variations in syskmatic c urrit'ula cannot 
he important hut only lhal within a broad range of basically " human<· 
c 11viro11111c nts" these variations 011 a lheml' S<'l'lll nol lo hi' partic11larly 
pote nt. 1" 
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DEVELOPMENTAL INTERVENTIONS FOil INFANTS AND 
ClllLDREN AT INCREASED BIOMEDICAL HISK 

Neonatal lnlcrvcntions 

With the advent in the H)fiOs of neonatal i11le ns ivl' eare lt'<:hnologv 
a11d with the dramatic inc rease in survival or ever s111alln and s ic:kcr an;I 
nwcl ically fragile• infants througho ut the IH70s a11d HJ80s. a more r<'t'(' llt 
clevclop111c ul is the growth of inte rest i11 neo natal i111<·rvenlio11s ainu•d al 
preventing developme ntal defici ts in i11fo11l s at increased hiologic: risk." The 
most freque nt targe ts of these inlc rvcntion efforts have hcen low-hirlh­
we ight. pre mature survivo rs or neonatal inlc 11sive care, hut full - tcnn infants 
who have s ufii.' red potC'ntial hrain insults (e.g., asphyx ia, trauma. infection) 
and drug-exposed infants al so have been incrcasin1d y included . Initial 
approaches lo ne onatal inte rvention te nded to cons ist of one or more 
(multimodal) types or very e arl y c nvinmmcntal 111anipulations : (J) tac.:tilc 
sti mu lalion (sucking, massaging, flexing , positioning); (2) vest ihu lar-kincs­
l hc tic stimulation {rocking , oscillating watcrhcds); (3) auditory s li111ulation 
{s inging , music hoxcs. recorde d mothe r's voice . recorded heart heat): and 
(4) visual stimulation (decoration of surroundings. mohiles). Despite the 
cons ide rahlc variability in me thodology and results, most neonatal inlc r­
venlion studies have cilc cl some short-term (fi to J 2 months) growth. 
clcvdopmc ntal, or 111edical bene fits of these sensory cnricl11ne nl approaches, 
us ually administe red hy nurses caring for pre mature infonts who an.• still 
hospitalized. 2!! No two studies seem to fully agree. many ac:lually contradict 
on L' anollwr, and the o nlcomc variahilily is far too great li1r gene ralized 
programmatic recomme ndations, hmvevcr. 

In addition . potentially negative elleets of these types of 1wonalal 
inlervcntions must also he conside red. E xeess handling has he<·n shown to 
c•xacerhatc aulcmomic nervous system inslabilitv and lo he associated with 
hypoxia, apne a, and hradycardia· in pre mature i;1fonts.v. Increasingly, many 
re scan:he rs believe it is inappropriate to attc•mpl lo " train" immature . 
d isorganin•d pr<'mature infants in hc•havior cxpeetcd from healthy, liill­
ln111 infants. Gorski l'l al:?.; have parlicularly rccommemlc cl that inte rven­
tions should he i11dividualizcd , funl'tional , modifiahlc. and sens itive to the 
aulono111il' aml nc urodl' \'C'lopmc ntal s ta tus of the particular infant. 

Th us. con te mpo rary approaches to neonatal d evelopme ntal inte rven­
tion arc taking 1u·w clirel'lions . "' Bather than pursuing inte rventions thal 
fi>cns exclus ivelv o n d o ing some thing lo the frag ile recovering nconalc , 
atte ntion is ins l~·ad being redirected lo he lping nu rsery staff and parents 
inte rpre t the n•adincss t'llCS or the immature infant and , correspondingly, 
to enhanci ng the· quality of early pare11l-info11l interac tions, a variable 
k11own lo influl'nl'l' the ultimate outcome of hiologically a t-risk i11fants. Als 
l'I al' h;we l'11('011rilJ.!:e cl the incorporalion or indiviclualizl•d care plans Iha! 
reduce excessive environme ntal light, noise, and traffic and minimize 
intrus ive handling into the regular routine of the inl(•nsive ca re nurse ry. 
They e mphasize the aclvanlagcs of this new infant prol<•c lion approach in 
contrast lo lhe more lraditirn1al infant slimulation modalit ies. PrC'liminar~1 
outcome data suggc·st hoth nwdical (e. g . . diminishe d oxygen rcquirc nwnls, 
shorlC'ned hospitalization) and developme11tal (e .g . . improved mental and 
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motor 1wrli1m1a11n·l J.!ai11s li1r tl1nsC' 1·\1wri111C'11 lal i11l:t1 1l s rc•t·1·i1·i11c this 
t><'rso11aliz1·d can·. 

lk spilc' 1l1e·s1· hn1lt'f11l d1·n·lop111t'11h . ~Cll l lC' illl ' C'~l i j.!a lillll ~ or Ille' dliT­
ti1·t·111 ·ss of 1111rs1·n·-has1'd . t11·01ia lal it1lnn·11tio 1 1 .~ ha1·c· do1·11111C"111t'd ll1t· 
di1Tit11llv of 11on11alizi11g 011lm 111e· aflc'r tlH' liirlh ofa 111e·di1·alh l'rai..:i ll' i11Et11 t. 
This is . parlil'u larly lrnl' li1r the rapid!~ · i111·rc·asi11g n11 111iwr of do11lily 
vul11c rahlt' infants w ho are at hoth hion1t•clic:al and t'll\ 'iro11 111cntal risk of 
suhoptimal dcvclopnw11t. Bro~n1 e l al. 11 dist·11ss ing their failu re wi th a 
combined infant- and pure nl -focused approach tu involvt• sociall y disad van­
taged mothe rs with the ir hospitalized infants. lis ted the impedime nts lo 
maternal participation, including lack of transportation to and from the 
hospital. need lo care for olde r childre n al home, inability to leave home 
because of cultu ral eoncerns ahout the ir own mothers, and crises of dail y 
living (e.g. , inadequate or no hous ing, lack of financial support). Thes~ 
current rualities should serve to keep individual. limited neonatal inte nsive 
care unit (N ICU) inte rve ntions in pe rspective and challc ngt' inves tigators 
lo develop innovative, comprc hc 11sivc, coordina ted approaches to the 
complex task of opti m izing the d evelopmental and hchaviural outc:onw of 
low-hi rl hwe igh t , prcmatu re i nfau ts. 

Interventions After Hospital Discharge 

Several interve ntion programs for h iologic:ally vu lnnahlc infants and 
the ir families have addressed these complexities and alle mptcd lo proviclc• 
compre hensive d evelopmental and s upport st•rvic:es after clisc:harj.!t' from 
the intens ive care nn rscrv . Barrera ('( aP eo11cl11t'led a \'t•ar- lonJ.! 11111111• 
intervention wit h low-hirl l;wt•ii..:ht prl'1nalm1• infonls and th.t'ir parents al'tt'r 
nursery discharge . Study suhjt'cls W<'rl' ramlomly assii..:1wcl lo 0 111· of thn·t· 
i..:roups : ( I) an i11fant-foc us<'d · inlt'rvcntion gro11p with Lht' ohjcl'live of 
stimulating and enhanci ng d C'vclopnwntal skills : (2) a parc•nl-foeus<'cl inl<'r­
vcntio n group w ith lht' ohjcdivc of improving the quality of the part'nt­
infont inte rac tion : and (3) a no-lrcatme nl control group. A full -term no­
l rca lme nt comparison group was also used . Their resu lts ind icated that 
altho ugh both inte rvention approaclws were clfoctivc in modify ing some 
aspects of the home e nvironmc11 l and. lo a lesser d egree. in improving 
infants' cognitive devclopmcnl , the parcnl-foc11scd approach seemed to 
have the greater impaet. Buth o l" the prc malun· inlcrvcnlion groups 
consistc n LI y 0 11 l performed the pre mat 11 re con l rol grnu p on measures of 
cognitive d evclopmt'nl. O f long- te rm significance and rnncern . the full ­
lenn comparison group d early 0 11l pnfor111ed al l th ree premature groups al 
each evaluation age (4 lo Hi months rnrrcetccl age) on holh me ntal and 
motor measu res . 

Hesnick ct a l·on re ported similar results after a clevclopmcnlal intc rvc·n­
liun program that hegan w hile lmv-hirthwcii..:ht. prt'malnre i11fi111t s Wt'rt' 
s till hospitalized in the inte nsive can· nursery ancl the n w nlinued into !ht' 
home for tht' first 2 years of life. The intervention approach was pri 1narily 
parc nl-focuscd and allc mpled lo e nhance the qnalit y of the parc nl -d1i lcl 
relationship. Expcri nw ntal g roup infants scored sig 11ifica11Lly higher than 
cont rol group infants on the Baylc·y Mental and ~ lolor Scales at 12 and 24 
months correct eel age. These inl'l'stigators have s uhscquen t ly co11ducle cl 
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that it appears to he more advantageous dl'velop1111 ·11tall~· to work cli rl'dl~· 
with parents. mod eling inle rvt'ntions for tht'm lo 11s1· with tlll'ir infants. 
than lo work t'xd usivl'ly with infouts. ,,-, C11nst·q111 · 11tl ~-. the~' lw lit•\"t' that 
parents should he integrated into the developn1l'nlal inh.·n ·t·ntion program 
from the very heginning in the N ICU so that tht'y can ll'arn to respond 
appropriately to the inlimt"s l'Ul'S and social overlurl'S. · 

The mos t t:omprche nsiv<'. inte nse, controlle d inves tigation l'VCr pe r­
form ed 0 11 the dfrctive ness of developmental inlervcnlions fo r biologically 
vulnerable infants and toddle rs has recently hccn comple ted and the initial 
phase (hirlh to 3 years) analyzcd :'1 The Infant llealth and Devt'lopmc nt 
Program (111 DP) is an e ight-site (U nivc rs itv of Arkansas. Albe rt Einste in 
College of Medicine , I larvard Unive rsity, Univers ity of Miami , University 
of Pe nnsylvania, University of Texas Southwestern , University of Washing­
ton, and Yale University) cnllalmrativc clinical trial of a combination of 
health , developmental. and family services designed to optimize the long­
term 011tcom1·s of low-hirthweighl , pre mature infants. The e ntire program 
was coordinated hy the National S tudy Office at Stanford University. 

'fhe speci fi c inte rve ntions emphasized a famil y support orien tation and 
indmlcd regular home visitation hy a famil y cdueator th roughout the 
infant 's firs t 3 years of li fe. attendance al a full -clay child developme nt 
cente r between ages I and 3 , transportation to and from this cente r, 
bimonthly pare nt education group meetings, and pe riodic health and 
devt•lopmcntal li1llow-up care from hospi tal discharge through 3 years of 
age. The overall inlcrvc11tion curric ulu m was coordinated al the Unive rsitv 
of North Carolina's Frank Porte r Graham Child Developme nt Cenll'f :111~1 
was adapted from this center's extensive inlcrve11tion experience with 
e 11vironml·ntallv vulne rahlc infants . 

The prirn:;ry analysis study g roup consisted of 985 low-hirlhwe ighl. 
premature' infants across the e igh t s ites. Approximately one third of study 
infants were randomized lo the inte rvention group and received all of the 
l'nume raled SC'rvices; two thirds were randomized to the follow-up group 
and received the same periodic he alth and developmental follow-up protocol 
l'rom hospi tal discharge through 3 years of age hut none of the educational 
inte rventions. Addi tionally, the s tudy design called for differential e nroll­
ment accord ing to hirlhwc ight; that is, approximately two thirds of random­
ized infants were relatively lighte r (=52000 g) and one third of the infants 
we r<' relatively hcavit• r (2001-2500 g). 13irthwc ight was d is tributed evenly 
lwtween the two study g roups. O the r initial status characteristics for which 
halancl' was sought in the randomization included gender, maternal age, 
maternal ecllll·alion , and maternal race . 

A total of ~JOH s tudy suhjecls (92.2% of the original group) were 
l·omprt'lwnsi\"l'ly assessed in terms of cognitive, be havioral. and health 
outcomes at .3fj months of age (corrected for prematmity) hy evaluators 
unaware of the child 's group ass ignme nt. Intervention group children 
pe rformed significantl y be tter on the Stanford-Binet Intelligence Scale than 
follow-up group childre n. The e llccl of the intervention varied significantly 
with hirthwl' ight: the !wavie r intervention group scored an average or 13.2 
IQ points h igher than lhl' heavie r follow-up group, whereas the lighter 
inlt'l"\"l'nlion group Sl'ored an average of 6.Ci IQ points highe r than the 
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li i..d1t <·r li1ll<m·- 11p )!n111p !l111th lii1.dd~ ~ tat i, t ic; dl ~ · ' il.!11 ili <·a11t i11lc ·n·<·11ti1111 -
li1llow-11p J.! ro11p dilli ·n ·m·1 · ~I. \l ntlwr' o f i111l ·n1·11ti1111 )!ro11p 1·hi ld n ·11 n ·­
port1•d s ig11ifil'a11tly lt•\\"<•r IH' ha\ inr pnihh ·11 1.~ 1111 till' :\ c lw 11had1 ( :Iii Id 
Bl'ha\"ior c:lwt"klis t than 11111thn~ nf li1ll11w-11 p 1!rn11p l"hildn·11. :-.i 11 si)!11ifi1·;111t 
J.!rnnp dill l.•n •11t·l·s \\'('IT li111ml in growth para111d1·rs. ~l'a l1 ·s of llt'a lth s tatus. 
or inc:id1·11ce of se r io11s lwalth l'onditio11s. 

The 111 DI' and othe r develup111l' ntal inll'rventio11 programs aft1•r hos­
pital disdiargc d e monstrate the 11scf11 lness of helping families to hel p tlu•ir 
biologically v11l11c rahlc infants. ~los t s11cccssful programs havt· 11sl'd a 
compre hens ive combination of famil y s11pport. parl'nt education. and child 
developme nt approaches . Although it is v irtually i111poss ilil1· in mos t of 
these programs to spec:ilkallr relate pos itive 011teomc clkcts to individual 
components of the overall intervention plan. it seems highly probable that 
these hroad, complex approac hes art• more likt·ly to result in mca11i11gf11I. 
pe rsiste nt ·improve me nts than arc narrow. simplis tic approaches. It is a lso 
probable that successful developme ntal i11tcrvt•ntion programs for this 
pop11lation, like those for e nv ironme ntally v11lnc rahle infants, arc costly in 
te rms of both human resourc<·s and financial exp enditures. The re fore, these 
efforts s hould be directe d to the target pop11latio11 mos t li kely to be ne fit. 
i. e ., those douhlv vulnerable i11fa11ts at combined bio11wdical and e 11v iro11-
m cntal risk. S in~ultaneous ly. programs that have dc 1111111s trated develop­
me ntal effec tiveness in the firs t :J years of a child 's life 11111st attempt to 
maintain their coho rts i11 onh·r to n itically e va luate tlw presdmol and 
school age d oult'o 111cs after the l<•rnii11atio 11 of 1•arl y i11tnn·11tio11s. Thi' 
111 DP cohort has hee11 111ai11la ine d a11d ass!'SSt•d lo agl' .5 . w ith more than 
!)()% of s11hjcc ts s till partic:ipati11g . Follow-up w ith f11rtl11-r asst•ss111e 11t and 
gro11p eomparison to age 8 is pla1111 t'1I. 

DEVELOPMENTALINTERVENTIONSFORJNFANTSAND 
CllJLDREN WITH ESTABLISHED DISABILITIES 

Investigators seeki ng lo eval11atc the effecti veness of ea rly inte rvention 
for childre n w ith dot·umc ntcd developme ntal disabi lit ies arc faecd with a n 
unns ually tomplcx and diffic ult Las k. In part , this is a conscq11c nee of the 
diverse nature of the population itsc"lf; one that indudes child ren wi th a 
substan tial range of types, causes. and sever iti es of disahi litk s. Simi larly, 
family resources and re lated charat le risl it's known to iilll·d d evelopmental 
011lcomcs a lso , ·ary wide ly. the re by rcq11iring n11111e1w1s repliealions be fore 
outcome pallc rns can he es tablished with confidence . ~lorcoV('r . as is the 
case for childre n al c 11 viro11111e ntal or biome dical risk, earl v inlc rV('ntion is 
a te rm that n ·prcse nts a 11111ltidi111e nsional t·o11eept2'• in wh ic h servic·es vary 
dramatica lly in relation lo program ll-aturcs. i11ducling the duration. inten­
sity. age at whic h intnn·nlion begins. fhe e11rric11l11m 111odel adopted . 
compre he ns ive ness of the in te rvention, and th<' nature of fami ly involve ­
nll'nl , to m1mt• a lc w kev di111t•ns io11s. As mode rate d hv c hi ld and fa111ih­
diaracteris ties, th1• e ffccl.iveness or ea rly inlt•rvenlion , h;>WeVt•r mcasure ci. 
is certain to vary w ith the co11fig11ratio11 of program ICatures that c haracterize 
earl y i11lc rvc11tio11 programs . ! fl 
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Clohal Approaches 

Despite this complexity, it is ncv<'rthelcss possible to gain a sens<· for 
the general paltc rn of outcomes through applications of the meta-analysis 
technique~• to the fie ld of early intc rvl·ntion . In this prnlTd11re , indi\'iclual 
outcomes from inves tigations ranging substantially in l<'rms of program 
foalures and child and family factors arc transformed lo yield c llt•d sizes 
measured in standard deviation units. As applied he re , e ffect sizes n •ncet 
the impact of early interve ntion compared lo control or contrast conditions . 
These measures are the n aggregated across studies to dete rmine if global 
statistical patte rns exist. Although not without its critics, the me ta-analysis 
technique has been applied successfully to many fi eld.s in the health, social , 
and behavioral sciences. 

Two meta-analyses re lying on an extensive early intervention research 
database have been carried out for childre n with established clisahilitics. 
One consis ted of all intervention studies meeting specific inclusion crite ria 
involving childre n birth to 5 years of age. A total of 74 s tudies and 215 
e ffect sizes we re selected . 14 A similar analys is using a subset of tlw dataset , 
utilizing slightly diffe re nt inclusion crite ria, and restricting subjects lo 
children birth to 3 years of age was also carried out. Thirty-one studies 
involving 9 1 e ffect sizes were selected . m These analyses revealed that a 
modest hut positive impact is associated with the provision of early 
intcrventio11 services. Specifically, eflcct sizes of one half to three quarte rs 
of a standard deviation can he expected . As applied lo cognitive develop­
ment, by far the most commonly used measure of child outcome, this 
means that childre n e nrolled in early intervention programs can expect. on 
average, to obtain an inc rease on standard tes ts of intelligence of apprnxi­
matcl)' 8 lo 12 IQ points in comparison lo those not rece iving inte rve ntion 
se rvices. 

It must he re{'Ognizecl, however, that the database on which these 
analyses have been conducted contains many naws from a scientific pe r­
spective. The lack of sufficient resources for careful and systematic evalua­
tions, the rapidly changing nature of intervention approaches, practical 
issues of program cont rol, and e thical considerations regarding ass ignment 
of childre n to control or contrast groups contributed to the mcthoclologic 
inadequacies that have characterized many of the studies in this database. 
Jn fac t, virtually every review of the early intervention lite rature has 
com mcnted on a variety of met hodoloJ,!;ic problems. 9· i a. IM. 111· 21. 2-1. :; i 

Ye t despite these criticisms, evide nce from a 11111nhc r of sourees 
continues to support the finding that th is modest impact revealed by the 
me ta-ana lyses is a fair representation of the overall e ffective ness of early 
inte rvention. For example. when only studies judged to he of hight•r 
scienl ific quality arc included in the larger meta-analysis, 14 the effect size 
is. in fact , rcducccl but re mains neve rtheless al approximately 0.40. More­
over, when in-de pth qualitative analyses of tlw existing literature arc 
carried out, similar be neficial e ffects arc reported."" 

An alte rnative approach to evaluating the c flcctivc rwss of early intc r­
v<•ntion for an important, perhaps prototypical group of childre n, has hccn 
to capitalize on the fact that childre n with Down syndrome cxhihil a 
progressive decline in assessed cognit ive clcvclopmcnl throughout the first 
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rrw y<'ars or life in lh(' ahsellCI' of earl~· inl<'r\T nt ion. II Longiludinal sl11dit•s 
in which intl'r\ll' nlion is provid t•d lo !his population l"< ' \Tals ll1at . alh-r an 
initial de<: remcnt thal m.:eurs during the firs! 12 lo 18 months. furlh <' r 
declines can he prevented from occ11rriug. 7• •

11
• " The cognitiYc clt•vdopmt•ul 

of the child ren. of course. re mains significantly l'0tupromiscd , l~·pkall y 
stabilizing in lhc moderately delayed range. ll is import;111t. however, lo 
note that the e ffect size associaled with the prevention of ll1rthcr declines 
in cognitive developme nt is approximately one half to three quarte rs of a 
standard deviation. Conseque nlly. overall outcome analysis serves an im­
portan t purpose hy establishing the parame ters with regard to what fi.1111ilies 
can reasonably expect lo result from participation in early inte rvention 
programs. Moreover , these g lobal analyses also provide an e mpirical 
framework for interpre ting the potential value of new interventions or 
treatme nts. Jn particular, familiarity with the range of expected outcomes 
is essential in order to understand the signiFicancc of unusual claims of 
e fficacy. 

It is interesting lo note that these glohal patte rns of outcome conform 
to the perceptions of many practitioner groups. For exam ple, one detailed 
survey of pediatricians revealed a hclicf !hat high-quality early intc rvl•nlion 
services are of value lo both childre n and fami lies, with the magnitude of 
the e ffects gene rally consistent with ex isling research findings. ~2 

Effects of Specific Program Features and Child-Family Characteristics 

Although glohal analyses serve important f11nclions. olhc r more focused 
approaches arc needed to c nahlc the fi eld of early intervention to advance 
further. Specifically, in orde r to rdine , cnhanee. or make early inte rvention 
services more c lTlcicnt , we mnsl look closely al individual program fl'a­
lurcs. zx. ·11 Perhaps through analyses of lhese p rogram li:al11rcs and how 
they arc mode rated hy child and fami ly characte ristics it will he possihle at 
some point lo match child re n and families with a eonfiguration of early 
inte rvention program IC:alurcs likely to be mos! l'ITeclivc and e fficient. 

Jn fairness, the relativclv new field of carlv intervention re mains far 
from achieving that goal. \V~ art• hcginning to. understand the impact of 
some of the c ritical foaturcs of early inlc rvenlion programs, however. 
Moreover, these analyses also provide insight into the possihlc mechanisms 
that mediate the effects of early inll'rvcntion . Accordingl y, in the nex t 
sections, a brie f summary of the c flc clivencss of two program ICaturcs, age 
of start and family involvcmc nl , are discussed along with an important child 
characte ristic factor. the severity of the disahil ity. Special e mphasis is 
placed on ide ntifying configurations of these and related 1n·ogra111 factors 
most likely lo result in morC' l'ffecl ivc early intervention programs for 
infants and childre n with t•stahlished disabilities. 

Age of Start. Despite the existence of a s trong rationale hased on 
models of ne ural plastic ity, the organization of personali ty devclopnwnt. 
and the ability to minimize st•condary complications suggesting that in­
terventions provided earlier to dcVl'lopmc ntally disahlcd d1ildren wil l 
resu It u lt imatcly in lw ttcr developmental outcomes. 2· :!! I. ·•

2 availahle research 
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is i11co11dusive on this issue. The large scale nwta-analysis involving d1ildn·11 
from hirth lo 5 years or age l·I fo1111d effect s izes to he similar regardll'SS of 
the lime that inle rvcnlion was initiated. In c;ontrast. thC' mC'la-anah·s is 
c;onducte d hv Shonkoff and I la11ser-Cram 111 fi1c 11s ing on childre n from hirth 
to 3 years o·r age did suggest that helter outcomes were assodated with 
earlie r inlt•1ve11tion. This finding applied on ly to mildly handicapped 
dlildre11 , however, because thusc childre n enrolled in 1·arlv intcrvcnlion 
hcforc 6 months of age had be tte r outcomes than those c nn.>lled at a later 
lime. Finally, a numbe r of studici; current ly be ing c;arricd out under tlw 
auspices of the Early In terve ntion Hcscarch Institute at Utah State Unive r­
sity arc investigating the agC' of start issuc."7 This ongoing series of studies 
uses longitudinal prospective des igns wi th random ass igumc nl lo treatment 
and control condition s and represents an exc:ellc nl example of a univers ity 
research team co llalmrating c llcctively with c;o mm1111ity service provide rs. 
Prel iminary findings from this group of studies indicate that moderate or 
no cliffe rc nt·cs oct·1ir as a limction uf age of start for various child and famil y 
outcome measures. 

The ahility of comprehe nsive early inte rvention programs for childre n 
with Down syndrome begun soon enough to halt the progressive decline 
in cognitive development described earlier is relevant lo the age of s tart 
issue. One hypothesis regarding the mediato rs or this e ffect is that compre­
hensive early interve ntions arc ahlc to minimize the emergence of dysfunc­
tional pare nt-child relationships. ~.~ For various reasons, including unc;ntain­
ties ahoul the ir child 's developme nt . the impact on the ir own famil y life. 
and othe r s tressful ci rcumstances that ex ist compoumlcd hy proble ms in 
rcadiug the ir child 's social cues, man y families of children with handicaps 
Oncl it difficult to provide an approp1 cly stimulating and responsive 
environme nt for the ir child.~" By initial ing compre hensive services early. 
particularly if those services contain an c llC.•clivc fami ly involvement com­
pone nt, a secondary cumulative de ficit resulting from pare nt-child mis­
matches may he minimized. Accordingly. if this hypothesis is valid , age of 
start may well turn ou t to lie an important program feature , but only wlwn 
it occurs in conjunction with an e ffective form of the fam ily involveme nt 
program fat'lor. This issue is addressed in the following section . 

Family lu volveme11t . As a global program factor, family involvement 
has not hc1•n li> nncl to he strongly associated with improved developme ntal 
ontcrnnes for dt•vdopme ntall y disabled childre n. 1•

1 J\ modest relationsh ip, 
however, has hee n obtained hctwccn those' earl y inte rve ntion programs 
with mon· cx ll'nsivt• pla1111ccl parent involveme nt , an outcome hased on the 
smalle r data sl'l focusing on children from hirth to 3 years of agc: 111 In 
addition , this la t te r analys is also revealed that early intervention programs 
that involved ehildrcn and pare nts togethe r rathe r than separately were 
more e flc t'live . Finall v, a numbe r of studies from the Earlv Inte rve ntion 
Hcsearch lnstitulec,; h;1vc not fouucl any substantial impal'l <;n child devel­
opment as a conseq11 t·ncc of family iuvolvcmenl. 

Despite the c;onsistc nt pattern of limited e flccts of family involveme nt 
iu this population . it must he recognized that most of the studies on which 
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th<'se rnnd11sions w<•n• liast•d dt·firn •d fa111il )· in ,·oln·111 1· 11 t p ri 11d pall )· in 
te rms of a parl'nt partidpalio11 or didadil' rnl1· . It i' till' 1·a~ 1 · that pan·11t 
partieipati1111 in informational a111l support gro11p~ as \\"t•ll a~ a~' i ' li111.~ 
program s ta ff lo carry out lT rlain didadil' f1111 dio11s i11 tlll' ho1111· Ii;" lll't' ll 
thl' most prevall'nl form of famil y i11\'t>k<·111t•11t. ;; ;\ n ·1·rn1<·1·pt11alizalio11 of 
the role offomilit•s in the c1mll'x l of earlv i111l'n·1·nlion st·n ·ict•s has ot'l'llrrt•d 
in recent yea rs. however. Emphasis is ,;ow placed on slrengtlwning 11al11ral 
parent-child re lationships rather than c 1H:ouraging thl'rape11lic or didactic 
roles. Moreover. supporting families lo hccomc more compclenl and 
indepe nde nt is a primary goal, particularly in relation lo fostering active 
prohlc m solving regarding <l1·vclopmc ntal issues. These goals a lso ens1irt• 
that a m111-e halanccd parc nt-profoss ional partnership is achieved (famil y 
e mpowe rme nt). ' ' In fact, these new approaches arc firmly grounclecl in 
conte mporary family syste ms theory and wcll-cslahlishccl ecologic and 
developme ntal moclcls.a· ·1• "" ;,

2 Moreover, many of these principles arc 
e mbodied in the I ndividualiw d Family Service Plan compm11•nl of Puhlic 
Law 99-457, the new foclcral law estahli.~hing coordinated . comprehensive, 
and family-focused services for childre n hirlh to 3 years of age. 

Comprehensive Services. This conte mporary approach lo famil)' in­
volvement a lso illustrates the linkages that naturally exist among program 
foatmes. In this instance, mo re contemporary models of' family in\'olvcm e nl 
in early inte rvention prngrams arc closely associated with more compre­
hensive service approaches. In general, compreh l• ns ive earl )' inte rven tion 
programs address developme ntal issues associated with all dl'\'l' lopnwntal 
domains. not only the primary disability . In contrast to this 11111n• integrative 
approach. models that focus on disahi lity-specific inlc rvenlions , such as 
forms or physical therapy. lypit'all y involve pan.·nts as thcrape uti<: agents 
tu e nhancC' and exte nd s pccifie therapies. 

Whe n the eonfig11ratio11 of prog ram features ('Onsisting or compre he n­
sive early inte rvention in conjunetiun with more conte mporary models of 
family involvement is part of an earl)' intervention p rogram. some promisi11g 
results have heen obtained . Fur example. Dunsl t'l al211 found a pos itive 
connection hetween social support procedures designed lo sln.·ngthen 
families and developme ntal outcomes liir childre n. Specifi cally. it is inte r­
esting lo note that the children of' pare nts who were more satisfied with 
the ir level of social support ohtainecl smaller declines in l"<>gnitive devel­
opment ove r a l -ycar pe riod . A t'Orrelational s tudy by ~ lahoney and Powell·'" 
also suggested that developmental gains were d usc ly associated with an 
i11tcrvenliu11 program that foste red more 11at11ral pare nt-child relations hips . 
A final example can he found in a we ll-designed investigation that contrasted 
a pare nt-focused con1prehe 11sivl' i11tl'rw nlion for childre n with cerch ral 
palsy with a more na rrowly focused physical the rapy treatment protocol. '"1 

Hcsults d early favored tlH' mtlrl' comprt'he nsive program. with a patte rn 
of actual decline in the rate of motor developme nt observed for the 
disability-specific treatment group. Although sclcttcd ques tionnaire and 
checklist meas m es rclatC'cl to famil y factors have not sugges ted what might 
account for these diffe re11ccs. 12 the ahility of more comprehe nsive progran1s 
lo improve the coping abi lities of' families re mains a viahlc hypothesis. 
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Social Co11111ete11ce. The linkage between lhl' prngra111 lcat11n·s or 
fo111ily invokt•ment and comprc hc 11si\·cncss as well as that i11 voki11~ agl' or 
start s 11gg<'s ls li1rthc r that 011l t·11111c measures that cxll'11d llC'yond eog11itiw-. 
motor. or other domain-sped fi e: aspects of d t"ve lopml'nt 111ighl rl'vl'al CVl·n 
stronge r elfoc:ts of earl y intervention. In fact , this particular c:o11fig11ratio11 
of program foaturcs would he expected lo improve childre n's dcvclopin~ 
social C'ompc tcnee substantially. 27 Others in the fil'ld have commcn lt•d on 
the importance of social compe te 11cc as a potentially important 111cas11rc of 
the effoclivc m·ss of early i11tc rve nlion programs/'1 h11t program dt•vc lopc rs 
and evaluators have not yet adequate ly res po11dc <l . f'11tmc evaluat ions of 
efficacy should strongly consider measures of social compe te nce. 

Severity of Di.ya/Jility. Of all of the child-family characteristics that can 
mod e rate the e ffects of program features associated with early intervent ion 
programs. the severity of a child's disability exerts the most profound 
influe nce. In fact. the level of severity of a child's disahilitv at the lime 
early inte rve ntion begins can cas il~· acc;n111t for 50% to 75% o.f the va riance 
in developme ntal changes. n '"' 

Beyond this general influence, however, a number of studies have 
revealed that the c lfocts of carlv intcrvcntio11 do not occur uniformlv for 
each level of severity. Early res~arch hy Bricke r and D0\11'4 indicateti' that 
the more severely d e layed the c hildre n, the less respons ive they arc to 
early inte rvention . More recently. a co111pn·hl'ns ivc descriptive study of 
children with a range of developmental delays as well as those with motor 
impairnwnts confirmed this palll'rn . ~" ' In parlirnlar, afte r l year of com­
munity-based e arly intervention, diildren with st•vnc delays had smalll'r 
relative increases in me ntal age than those with mild or moderate delays . 
These rl's ults arc consistl'nt with lh<' me ta-anal ysis re ported earlie r"' in 
which i11tervenlion oec11rri ng hefore 6 111onths or age produced a grl'ater 
impact tha11 i11tt"rvcntio11 hcgun at a later timl', hut 011ly for children with 
mild delays. Fincli11gs h y D11nst l'l aF" and Whiter.• a lso point to thC' unus1ial 
dilllcuhies l'Xperic ncC'cl by mon· severe ly handieappcd childre n. 

It is importa11t lo note that childre n with more severe clisahilitics are 
often r<'cipicnts or mo rl' inte ns ive services. This linkage can explain, in 
part. the ahsl'nce o f a strong association hc twccn inte nsity of service and 
devclopnte nlal 0 11leon1t-. 1

•
1 

·"'· .-"' The reduced c llccts of early inte rvention 
for cl1ilclrcn with st•\'l'l'C handicaps do not necessaril y hold for all types of 
disahilitics. however. A widely publicized investigation hy Lovaas~7 has 
indieall'cl that earl y (youngc•r than 4 years of age) intervention for childre n 
diagn<>sl'd as autistic can produce dramatic improvements in the ir dcvel­
opml'nt and f11nt'linn . Inte nsity of treatme nt was a key feature here. hut 
age of start also mav have heen a significant progr<1111 foC'tor for this o utcome 
to he rl'alizccl . . 

These findings high light once again the interrelationships that exis t 
be tween hoth program factors and child-family cl1araclcristies. Severity of 
a disabilit y is an important eharacleristic to conside r, hut our ability to 
develop a11d l'Valuatc inte rvention strateg ics in the futmc should consider 
other d1ild and family characteristics as well , particularly the type or origin 
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or a child ·s disahilit\·. 111 fat'!. t•fl (irt s an· now 11nd1·rw;w to ohta i11 a ll!'tt1·r 
11ndt'rstandi11g or th;. tk\'(·lop1111·1ttal prt1t'l'~S1·~ a11d hioh~· fia,· ioral d1arad1·r­
istics or SJll't'i fic d iologit g roups of cl1ilrln·n . l nq·~ti).!atinn~ or d 1ildr1' 11 with 
Down sv11clnnnl'. frag ih· :\ sn1drn11u·. and l(·tal a lt'ohol sn 1dro11w an· 
pro111int·;1t t•xa111plt•s of this a1 ;proaeh. 1-· ! • 

11 It is ant idpah·1i tha t knowl ­
edge cl('rived from a h('lt t' r undns tan cling of tlll'S<' childrt'n will ll'ad to 
more i11novativc inte rvention strategies that , in turn , might i111prm«' 
developme ntal outmmcs for even the more severely handicapped chil­
dren . 

SUMMARY 

Ocvclopmc 11tal inte rvention in the first 5 years of life is an expanding, 
complex e nte rprise. Ducumcnti11g c lficacy by traditional scic ntir.c me thods 
has proven lo be elusive for a numbe r of practical reasons, e.g., targe t 
popu la tion he te roge ne ity, methodology variability, inadequate outcome 
111cas11rcs, and cost of lo ngitudinal cohort des igns. Nevertheless, despite 
these s hortcomings , there is accumulating research information as to whil'h 
types of inle rvcntio11 approaches arc like ly to be most bene ficial to specific 
groups of infants and childre n and their families. ll is quite clear that 
preventive strategics for at-risk childre n and families arc differe nt than 
ame liorative strategics for childre n with establishe d disahilitics. It is also 
clear that compre he nsive e valuation of c lfcctive11 css mus t include consid­
e ration of lmth func tio na l child gains {e .g .. social . con1111unication . mobility, 
and adaptive skills) and enhanceme nt of famil y func tion . It is the pediatri­
cian's responsibility lo he aclc q11atcly informed ahout conte mporary d evel­
opme ntal inte rventions in orde r to balance parental hopes and needs with 
pote ntial be ne fits. 
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